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a word  from editor-in-chief

Jayant Baranwal 

Publisher & editor-in-Chief

SP’s aviation congratulates air Chief Marshal r.K.S. 
Bhadauria, the new Chief of Air Staff (CAS), on his appoint-
ment. We look forward to a smooth process of modernisation 
and expansive growth of the IAF under his leadership.

Indian Air Force (IAF) celebrates its 87th anniversary this 
year. While this undoubtedly is a momentous occasion and is 
being celebrated with the usual pride and fervour, the IAF is 
also confronted with a number of daunting challenges. Over 
the years, there has been significant erosion in the overall 
operational edge that the IAF had over its main adversary 
Pakistan. Once again, in the wake of some recent political 
developments in the state of Jammu and Kashmir (J&K), 
there has been escalation of military tension with our neigh-
bour Pakistan not only along the Line of Control in J&K, but 
along the international border as well. The IAF must there-
fore be prepared for a possible conflict with Pakistan or a full 
scale war even though it might still appear to be a remote 
possibility.

The problem for the IAF is rendered more challenging by 
the fact that China is also emerging as a serious threat to our 
national security. An in-depth analysis by Group Captain A.K. 
Sachdev (Retd) of the growing threat from the People’s Libera-
tion Army Air Force (PLAAF) as it enhances operational infra-
structure and its ominous presence in the Tibet Autonomous 
Region, has been included in this issue of SP’s Aviation.

36 Rafale jets from Dassault Aviation of France are to be 
delivered to the IAF in the next three years. Talking about this 
latest induction into the combat fleet of the IAF, Air Marshal 
S.B.P. Sinha (Retd) former Deputy Chief of the Air Staff as well 
as Air Officer Commanding in Chief, Central Air Command of 
the IAF, says that the Rafale is one of the most potent aircraft 
today, which will exponentially enhance the combat potential of 
IAF and significantly boost India’s deterrence capability.

Modernisation of the IAF is clearly an imperative today 

given its eroded operational status vis a vis the overall security 
situation in the region. While the transport fleet is in a reason-
ably healthy state and the helicopter fleet is being revamped 
with the induction of a fleet of 22 AH64E(I) Apache modern and 
potent attack helicopters and 15 CH47F Chinook heavy lift heli-
copters, both very capable rotary wing platforms from Boeing. 
Writing on the state of the inventory of aerial weapons that the 
IAF ought to possess, in an article in this issue on the subject, 
Air Marshal Anil Chopra (Retd) shows the way forward for the 
IAF. Delving into the issue of modernisation of the IAF, in his 
article on the subject, Group Captain J. Noronha (Retd) exam-
ines the inventory holdings of Force Multipliers in the IAF and 
focuses on the different platforms the service urgently needs to 
significantly enhance its operational capability especially of its 
combat fleet.

All this and more in this issue of SP’s Aviation dedicated 
to the IAF on the occasion of its 87th anniversary. Welcome 
aboard and wish you many happy landings!

Jai Hind!

Follow us onOwned, published and printed by Jayant Baranwal, printed at Kala Jyothi Process Pvt Ltd and published at 
A-133, Arjun Nagar (Opposite Defence Colony), New Delhi 110003, India. All rights reserved. No part of this 
publication may be reproduced, stored in a retrieval system, or transmitted in any form or by any means, 
photocopying, recording, electronic, or otherwise without prior written permission of the Publishers. @SPsAviation SPPublications

The new IAF Chief has shown full 
support for India’s own 5th Gen fighter 

programme i.e. AMCA, being developed. 
It sounds great and good in the spirit 

towards supporting country’s own 
efforts. It’s pertinent, however, to analyse 
how timely it will be, how operationally 
apt it will be and when will this be all-

ready for IAF with all the necessary and 
contemporary features of a 5th Gen of the 
future warfare. In any war-like scenario, 
forces need well-proven, well-tried war 
machines which also are supposed to be 
true to their generation-centric claims. 
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aIr ChIEF MarshaL r.K.s. BhaDaUrIa’s BaCKgroUnD as a Long-sErvIng 
PoInts PErson For MoDErnIsatIon PrograMMEs MaKEs hIM ProBaBLy 
thE Most qUaLIFIED IaF ChIEF on PLatForM DEvELoPMEnt anD 
ProCUrEMEnt IssUEs. InstrUMEntaL In FInaLIsIng thE raFaLE DEaL, hE Is 
thE onLy IaF ChIEF to havE hIs InItIaLs as thE taIL nUMBEr For a FIghtEr 
aIrCraFt. For MILItary LEaDErs LIKE hIM, EqUIPPIng thEIr ForCEs Is as 
CrItICaL as oPEratIonaL savvy.
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IAF  Special

aIr ChIEF MarshaL r.K.s. BhaDaUrIa taKEs ChargE as thE ChIEF oF thE aIr staFF at aIr hEaDqUartErs In nEw DELhI on sEPtEMBEr 30, 2019

IAF shows 
commItment to IndIA’s 

AmcA
“IAF’s vision is that all military platforms to be acquired after the conclusion of ongoing 

procurements will be designed, developed and produced in India.”

By Vishal Thapar
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the Indian air force (Iaf) is not considering any fifth- 
Generation Fighter Aircraft other than the indigenous AMCA 
(Advanced Medium Combat Aircraft), the new Chief of Air Staff 
Air Chief Marshal Rakesh Kumar Singh Bhadauria declared at a 
press conference on October 4 in New Delhi, categorically ruling 
out any import. 

“AMCA will be given priority. We will give full support. No 
import (of a fifth-generation fighter) has been planned in the 
foreseeable future. AMCA will take a lot of budgetary support.
Technology and weapons are the underlying requirements,” he 
elaborated. Russia, the US and Britain have pitched their Fifth- 
and ‘Sixth’-generation fighters to India. The AMCA assertion fits 
in with the vision that all military platforms to be acquired after 
the conclusion of ongoing procurement will be designed, devel-
oped and produced in India.

He also made the significant disclosures that the IAF had 
not made any case for the acquisition of an additional 36 Rafale 
fighters, and that no decision had been made so far to acquire 
MBDA’s ASRAAM as the standardised short-range air-to-air 
missile across the fighter fleet. The indigenous Astra Beyond 
Visual Range (BVR) air-to-air missile which will be standardised 
weapon across multiple fighter types.

“There’s a plan for (acquiring) 114 multi-role fighter air-
craft. There’s no separate plan for an additional 36 Rafale fight-
ers,” the Air Chief said. On the ASRAAM, he clarified: “ASRAAMs 
are for the Jaguars. We have not yet decided whether these will 
be acquired for others.”

Amidst a string of announcements, Air Chief Marshal Bha-
dauria also declared that HAL’s under-development HTT-40 
will be the IAF’s new first stage trainer, and that the earlier 
plan for a follow-on order for 38 Pilatus PC-7 trainers had 
been dropped. “The next trainer will be the HTT-40. It has 
done some spin trials. But we can’t move to the next stage 
(to action procurement) until the tests are over, till the Final 
Operational Clearance,” he qualified.

The tender for six new mid-air refuellers has been withdrawn, 
and a fresh procurement process will be initiated soon with the 
issuance of an RFI. “We’re back to square one,” he shrugged.

The Air Chief confirmed that 12 additional Su-30MKI fight-
ers and 21 retrofitted MiG-29s are being acquired, and that the 
case for a weapon and radar upgrade for the Sukhoi fighter fleet 
has been initiated. A decision will be taken later on whether to 
seek replacements for the first lot of IAF Su-30MKIs fighters, 
the phase-out schedule for which begins in 2025, he said. 

He also confirmed that the contract for 83 light combat air-
craft (LCA) is very close to signing, and that the delivery of the 
first lot of Final Operational Clearance (FOC) configuration LCAs 
will commence in the next five months. “The LCA contract nego-
tiations are not complete. There were discrepencies in the price 
quoted by HAL. We’re close to finalising it (the contract). It’s a 
priority, and should happen soon,” the Chief added.

Emergency procurements were made post the Balakot air 
strikes to make up the shortfall in air-to-air missiles and air-to-
ground precision weapons, besides building up stocks of spares 
to ensure high serviceability of aircraft during the stand-off 
with Pakistan. 

Upgrade of the perimeter security at the frontline Pathankot 
airbase – which was attacked by terrorists in January 2016 - 
will be completed by the end of this year, and subsequently rep-
licated at critical airbases thereafter. 

Marking the end of an era, all non-Bison MiG-21s will be 
phased out by March 2020. The MiG-21 Bison variants – an 
estimated 6 squadrons – will continue to fly till the end of their 
residual service life. 

Responding to a question by SP’s Aviation on lessons learnt 
from the drone attack which crippled the biggest oil refinery in 
Saudi Arabia and whether this represented the future of asym-
metric warfare, Air Chief Marshal Bhadauria revealed that such 
warfare has been anticipated by the IAF in the past, and pro-
curements made to handle such attacks. “Fresh procurement 
of sensors has been initiated after the drone attack in Saudi 
Arabia,” he disclosed.  

Air Chief Marshal R.K.S. Bhadauria took over as the 26th 
Chief of the Indian Air Force on September 30 and will have 
a tenure of two years. Bhadauria has been closely associated 
with indigenisation programmes, particularly the development 
of the LCA Tejas and is highly regarded in India’s aeronautical 
complex. During his tenure, it is expected that there will be an 
increased reliance on indigenisation in acquiring crucial tech-
nologies and critical capabilities for the future. 

“There shall be impetus on modernisation through acqui-
sition of crucial technologies and critical capabilities with 
increased reliance on indigenous design and development. We 
shall proactively promote indigenisation for sustenance of all 
existing fleets and equipment,” Bhadauria said in his address to 
the IAF after taking over as its Chief.

Air Chief Marshal Bhadauria will provide leadership to the 
IAF at a time when air power is expected to be used as the 
principal instrument of cross-border punitive action. Besides 
coping with operational challenges, he will also be expected to 
leverage his unique experience in military procurements to give 
a big push to several long-pending programmes. Concepts and 
plans for building futuristic platforms will also be finalised dur-
ing his tenure. 

The sword of honour awardee for topping the June 1980 
batch of the IAF, Bhadauria commanded a Jaguar squadron 
and a premier airbase. He is an experimental test pilot and a 
Category A Qualified Flying Instructor, a pilot attack instructor, 
he was also the commanding officer of the Aircraft & Systems 
Testing Establishment (ASTE) – India’s test pilot pool. 

In the course of his very distinguished career, the new Chief 
of Air Staff has also headed the National Flight Test Centre and 
was the chief experimental test pilot at the Aeronautical Devel-
opment Agency. 

As an Air Marshal, Bhadauria served as the Commandant 
of the National Defence Academy and the Air Officer Command-
ing-in-Chief of the Southern and Training Commands before his 
appointment as the Vice Chief of Air Staff in May 2019. SP

Responding to a question by SP’s Aviation 
on lessons learnt from the drone attack 
which crippled the biggest oil refinery 

in Saudi Arabia and whether this 
represented the future of asymmetric 
warfare, Air Chief Marshal Bhadauria 
revealed that such warfare has been 

anticipated by the IAF in the past, and 
procurements made to handle such 

attacks. “Fresh procurement of sensors 
has been initiated after the drone attack 

in Saudi Arabia,” he disclosed
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Military  neighbourhood IAF  Special

the fracas near Pangong tso lake in September this 
year that de-escalated after reaching short of a major confron-
tation, conforms to a pattern that China has nourished at its 
borders with India. The Doklam stand-off was perhaps the most 
prominent episode in recent times. There is a ‘No War, No Peace’ 
situation that has been nurtured by China for decades and the 
Indian military is constantly aware of the Chinese threat that 

looms over India. Exercise ‘Him Vijay’, a joint Indian Army-Air 
Force exercise is being held in Arunachal Pradesh in October to 
test out the Army’s Integrated Battle Group concept. The Indian 
Air Force (IAF) will airlift 17 Mountain Strike Corps troops and 
equipment using its latest transport aircraft including the C-17, 
C-130J Super Hercules and the AN-32 to airlift troops from Bag-
dogra for deployment close to the exercise area in Arunachal 

Given the somnolence of the Indian establishment towards enhancing the IAF combat 
strength, the PLAAF threat is alarming and carries the potential of delivering to India an 

ignominy reminiscent of 1962

ThreaT from 
PLaaf

By Group Captain a.K. SaChdev (retd)

immediate concern to india: J-10 (shown above) and J-11, both third-generation fighters, have been visiting tibet more frequently and  
in larger numbers than before
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Pradesh. Needless to say, the threat from 
the PLAAF would be blended into the 
exercise planning and conduct. In recent 
years, PLAAF has grown in size, quality 
and modernisation and is a major cause 
for concern in the India-China equation.

China’s national DefenCe in the 
new era
On July 22, 2019, China issued a white 
paper on its national defence, the tenth 
in an irregular series in which the pre-
vious one was released in 2015. After 
reiterating in the 2019 paper that China 
is peace loving and that it has never 
started a war in 70 years, it states that 
its military strategic guideline for a new 
era “adheres to the principles of defence, 
self-defence and post-strike response and adopts active defence”. 
In addition to the expected rhetoric, the paper conveys loudly 
that China is taking steps to strengthen military preparedness 
and comprehensively enhance combat capabilities for the new 
era. Doklam finds a mention in the paper as do statistics related 
to India’s defence expenditure. 

The white paper China’s Military Strategy 2015, under the 
section ‘Missions and Strategic Tasks of China’s Armed Forces’ 
stated that, “In line with the strategic requirement of build-
ing air-space capabilities and conducting offensive and defen-
sive operations, the PLAAF will endeavor to shift focus from 
territorial air defence to both defence and offence and build 
an air-space defence force that can meet the requirements of 
informationised operations” (note the change from defence to 
defence and offence). On the ground China’s intent with respect 
to Arunachal Pradesh is iterated clearly and continually through 
Chinese presence, construction of infrastructure near the bor-
ders, cross-border transgressions and aggressiveness. Of special 
concern for India is the presence of PLAAF in Tibet.

tibet Military CoMManD
In 2016, China announced military reforms which included sig-
nificant reorganisation of the erstwhile seven Military Regions 

(MRs) into five “Theatre Commands” 
(TCs) exercising joint command over 
ground, naval and air force elements as 
well as PLA Rocket Forces (PLARF), erst-
while Second Artillery Corps and PLA 
Strategic Support Force, a new force. 
The TCs report directly to the Central 
Military Commission (CMC). According 
to an assessment by Pentagon, “These 
reforms aim to strengthen the Chinese 
Communist Party’s (CCP) control over 
the military, enhance the PLA’s ability 
to conduct joint operations and improve 
its ability to fight short-duration, high-
intensity regional conflicts at greater 
distances from the Chinese mainland.” 
Tibet and Xinjiang are under the West-
ern TC with its HQ at Chengdu. Read in 

the context of “active defence” outlined in the 2019 White Paper, 
the Western TC is a threat for India.

airports in tibet
China continues to invest heavily in logistics and infrastruc-
ture development in Tibet which can be expected to support 
China’s military by facilitating rapid deployment. According to 
one estimate, there are 14 major airbases in the Tibetan Plateau 
and 20 small airstrips from which the PLAAF could conduct air 
operations against India. These include bases at Hoping, Pan-
gta, Shiquanhe, Bayixincun in Central Tibet opposite Arunachal 
Pradesh. Last year, the Civil Aviation Administration (CAA) of 
China announced that Tibet would soon have three new air-
ports, all above 3,900 metres. The project is called ‘3+1’ as the 
existing airport at Gongkar which serves Lhasa, the capital of 
Tibet Autonomous Region or TAR, will get a second runway. The 
all-weather airport located at an altitude of 16,000 feet, is 200 
km from Arunachal Pradesh and is referred to by Chinese press 
as the ‘airborne bridgehead’ into Tibet. Of the other three air-
ports, one will be located in Lhuntse in Lhoka area, North of the 
Upper Subansiri and Tawang districts of Arunachal Pradesh, 
the second will be between Tingri and Lhatse counties of Shiga-
tse City, North of Zangmu, the border post with Nepal and the 

China continues 
to invest heavily 
in logistics and 
infrastructure 

development in 
Tibet which can be 
expected to support 
China’s military by 

facilitating rapid 
deployment
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IAF  Special
last in Purang, near the tri-junction Nepal-Tibet-India, North 
of Pittoragarh in Uttarakhand. Another airport coming up in 
Lhasa is Ngari Gunsa, a civil/military airport in Southwest TAR 
less than 50 km from the Sino-Indian border in Uttarakhand. 
The airports in Tibet have long runways due to the long take-
off distances necessitated by their high elevation. The Gongkar 
runway is 4,000 m long and the one at Shigatse is 5,000 m. 
These inordinate lengths also cater for runway damage due to 
enemy action. A significant fact about the airports in Tibet is 
that, by law, they are all required to be used for both civil and 
military purposes and are thus configured accordingly. China’s 
15th Airborne Corps has been exercising airborne induction 
into Tibet and the number of sorties into and over Tibet have 
increased steadily over the last five years. 

It is not easy to execute air operations from within the TAR 
because of the unpredictable weather and the high elevation. 
There are severe limitations on fuel and weapon payload car-
ried from these airfields, and aerial refuelling would become 
critical to launching reasonable payloads against target systems 
in India. Nonetheless, each of these airports can be used for 
launching offensive sorties against India, provided PLAAF fields 
the requisite aircraft.

plaaf airCraft
A PLAAF Air Division holds around 
72 aircraft. The aircraft deployment 
in Western TC (erstwhile Lanzhou 
and Chengdu MRs) can be expected to 
be deployable in the airfields usable 
against India. Reportedly, Chengdu MR 
has two fighter divisions (with J-7H, 
J-7II, J-10A, Su-27SK and J-11 fight-
ers) and a transport division, whereas 
Lanzhou MR has two fighter divisions 
(J-7H, J-7II, J-8F, J-8H, JH-7A, J-11 and 
J-11B) and a bomber division (H-6). 
Thus there could be around 300 fighters 
and 72 bombers that could be tasked in 
the Western TC. The fighters with bet-
ter performance (Su-27, J-10 and J-11/ 
J-11B) can be expected to be effective 
from the high elevation airports in Tibet 
while the others may be severely con-
strained operationally. 

The J-20 has been sighted at Daocheng Yading in Tibet giv-
ing rise to feverish hype in Indian media, but it may be three to 
four years before the J-20 fourth-generation fighter is deploy-
able in Tibet while the first J-31 is expected to appear in Tibet 
much later. Last year, China disclosed its new generation H-6K 
strategic bomber (combat radius 3,500 km), equipped with the 
DH-20 land-attack cruise missile. Of deeper concern to India 
are reports of China’s iterations about the need for it to have 
a long range strategic bomber which PLAAF defines as a stra-
tegic bomber capable of carrying more than 10 tonnes of load 
over 8,000 km without refuelling. Of more immediate concern 
to India are reports that J-10 and J-11, both third-generation 
fighters, have been visiting Tibet more frequently and in larger 
numbers than before especially at Gongkar and Hotan that are 
just over 100 km from Aksai Chin. Since 2010, PLAAF has been 
deploying Su-27SK/Su-27UBK/J-11A at the dual-use airports at 
Gongkar (facing Sikkim and Northern West Bengal) and Ngari 
(facing Ladakh in Jammu and Kashmir), twice every year for 
two-week deployment. The KJ-2000, an AWACS platform based 
on the IL-76, has also been in use with PLAAF since 2004. An 

improved version, KJ-3000, with an improved radar, is also 
likely to be available soon.

Through the last two decades, PLAAF has undergone quali-
tative modernisation as also increased numbers through indi-
genised aerospace industry. PLAAF bought 76 Su-27SK/UBK 
fighters and 100 Su-30MKK/MK2 fighters from Russia starting 
in the 1990s and then built another 105 Su-27SK under licence. 
From the technology thus acquired, it built J-11B, which 
included more advanced Chinese avionics and radars than even 
Russian Su-30s. The range of the J-11Bs is over 3,500 km (com-
bat radius 1,500 km) and with a top speed of Mach 2.35, it is a 
challenge for India’s Su-30MKI. With 24 Russian Su-35s enter-
ing service in PLAAF in the last three years, it has an edge over 
India. The Su-35 is much lighter than the twin-seat Su-30MKI, 
its Irbis-E PESA radar is also much more advanced than the 
N011M Bars PESA that is currently featured on the Su-30MKI. 
An upgrade is replacing the Bars with the sophisticated Zhuk-
AE AESA radar. China is also refining its own fifth-generation 
fighter programmes (J-20 and J-31) while its four-and-a-half 
generation fighter, J-11D, is also getting closer to operational 
status. Thus, qualitatively, PLAAF is a serious threat which is 

rendered even more menacing by the 
fact that PLAAF has around three times 
more combat aircraft than IAF.

One disquieting fact is increasing 
efforts by both the PLAAF and the Paki-
stan Air Force to rehearse joint air cam-
paigns since 2011 under the ‘Shaheen’ 
series of joint exercises. The seventh in 
the series was held in December last 
year in Pakistan while the previous ver-
sion was held in TAR. 

ConClusion 
The PLAAF, which has always had 
an edge over IAF numerically, is now 
beginning to edge past in qualitative 
terms as well. Its third and fourth gen-
eration combat aircraft are incremen-
tally adding to its might as are AWACS 
and flight refuelling aircraft. A pro-
tracted war with China is a remote pos-
sibility, but “short border wars” are a 

part of the Chinese strategic narrative and TCs are tasked with 
‘deterring wars’ as also ‘winning battles’. In a typical scenario, 
PLAAF strike aircraft deployed in Tibet, could be employed 
to launch widespread pre-emptive strategic strikes target-
ing Indian airfields and other target systems contributing to 
the air campaign. Towards countering the IAF, China is also 
building a number of new radar monitoring stations along the 
LAC in Arunachal and Sikkim sectors. It is also upgrading mili-
tary infrastructure on a large scale in the TAR which includes 
nuclear missile deployments. The PLAAF in coordination with 
the Chinese Airborne Corps have also been undertaking regu-
lar exercises in the proximity of the LAC. Strategically, Tibet is 
crucial for China’s security and hence the focus on this region 
for aggressive military deployments. The threat of co-ordinated 
action by China and Pakistan is a distinct possibility and, under 
such a scenario, the IAF would have to spread its assets on two 
fronts; that would render the PLAAF deployment in Tibet even 
more of a threat. Given the somnolence of the Indian establish-
ment towards enhancing the IAF combat strength, the PLAAF 
threat is alarming and carries the potential of delivering to 
India an ignominy reminiscent of 1962. SP
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Post Kargil conflict, in the year 2000 iaF initiated 
 procurement for 126 Mirage 2000-5 which later became 126 
Medium Multi Role Combat Aircraft (MMRCA) case. Defence 
Procurement Board defined the procurement process for 126 
MMRCA in October 2004, Defence Acquisition Council (DAC) 
granted ‘Acceptance of Necessity’ for 126 MMRCA in June 2007 
and Request for Proposal (RFP) was issued two months later. Air 
HQ evaluated six fighters and Rafale of Dassault Aviation (DA) 
emerged as L1 in January 2012. Contract negotiation was put 
on hold in February 2012 after the very first meeting with DA 
due to a spate of anonymous letters and representations alleg-
ing errors in L1 determination. Hon’ble Raksha Mantri directed 
Independent Monitors to examine the allegations. After scru-
tinising the entire L1 determination process, the Independent 
Monitors submitted their report in June 2012 stating that the 
allegations were baseless and devoid of truth, and cleared the 
procurement to continue.

Contract Negotiations Commit-
tee (CNC) had finalised most aspects 
related to maintenance, Transfer 
of Technology (ToT) and offsets but 
could not close irresolvable differ-
ences between HAL and DA related 
to who amongst them will bear the 
cost of 2.7 times additional man-
hours asked by HAL to manufacture 
Rafale, the additional ‘Non-Recur-
ring Cost’ to create new production 
facilities for Rafale in HAL over and 
above that specified in the RFP and 
who amongst them will take respon-
sibility for the 108 Rafale licence 
manufactured by HAL. The choice 
was to continue indefinitely to resolve differences between HAL 
and DA or cancel the RFP and restart the procurement. MMRCA 
procurement had failed due to impasse on ToT; therefore, it was 
decided to evolve a new process to obtain ToT through Strategic 
Partnership model. It was not prudent to procure large numbers 
of fighters without ToT. Rafale was evaluated, flyaway aircraft 
cost was known through multi-vendor competitive bidding and 
MMRCA CNC had achieved full clarity on flyaway aircraft. Con-
sidering another aircraft at this stage would require few more 
years of negotiations. To meet ‘critical operational necessity of 
IAF’ it was decided to buy 36 Rafale through Government to 
Government (G-2-G) procurement, which is not unique. Accord-
ingly, the MMRCA RFP was withdrawn in June 2015.

Procurement of 36 Rafale on G-2-G route was initiated under 
para 71 of DPP 2013 after DAC approval. Air HQ also obtained 
DAC approval to change weapons and deliverables to make 

Rafale more potent. Since Rafale was already evaluated and its 
cost was known the Indian Negotiating Team drafted the Inter-
Governmental Agreement (IGA) with all contractual annexure 
and negotiated the price with their French counterpart. After 
vetting by Ministries of External Affairs and Law & Justice the 
IGA was moved through MoD (Finance), MoD and MoF for solic-
iting CCS approval. After CCS approval, Defence Ministers of 
India and France signed the IGA on 23 September 2016.

IGA includes the costs of 36 Rafale, weapons, spares, role 
equipment, tools, testers, ground equipment, training, docu-
mentation and commissioning of two simulators with turnkey 
infrastructure. Maintenance costs in aircraft procurement are 
not visible at the time of procurement as maintenance contracts 
are signed later on the revenue route. This is the first procure-
ment with Performance-Based Logistics (PBL), which provides 
maintenance support at two bases along for five years to be paid 

annually at the end of every ensu-
ing year with assured operational 
availability of at least 75 per cent of 
36 Rafale at all times. There is also 
a provision to extend PBL for few 
more years at same terms and cost.

After a very long wait of over 19 
years, Rafale (MMRCA) procured to 
meet ‘critical operational necessity of 
IAF’ is now getting inducted in IAF. 
India gets the Rafale with most mod-
ern sensors, best in class weapons, 
state-of-the-art electronic warfare to 
enhance survivability, India specific 
enhancements, better price terms, 
better overall delivery terms and 
timeline, better maintenance terms, 

longer industrial support commitment, additional warranty, lon-
ger PBL commitment. This is the first procurement with such 
deep oversight and commitment by the supplier’s government. 
These aircraft were procured at a cost lower than that discovered 
through multi-vendor competitive bidding. The procurement of 
Rafale through a G-2-G process enabled its induction with best 
in class weapons and sensors as it is not possible to specify such 
weapons and sensors in the RFP for a multi-vendor procurement.

Rafale is one of the most potent aircraft today, which will 
exponentially enhance the combat potential of IAF and thereby 
significantly boost India’s deterrence capability and when 
required Rafale will overwhelm the adversaries. SP

—By Air Marshal S.B.P. Sinha (Retd)  
Former Deputy Chief of the Air Staff and Air Officer 
Commanding-in-Chief of Central Air Command, IAF

Rafale is one of the most potent aircraft today, which will exponentially 
enhance the combat potential of IAF and significantly boost India’s deterrence 
capability and when required Rafale will overwhelm the adversaries

IndIan aIr Force FInally 
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Diminishing gap in India’s asymmetry encouraged Pakistan to retaliate against a  
counter-terror air strike

The Sukhoi VulnerabiliTy 
and oTher PoST-balakoT 

leSSonS

By Vishal Thapar

The muscular su-30mKI wIll soon accounT for almosT half of The Iaf’s fIghTer fleeT, buT The aIrcrafT of choIce for sTrIKe mIssIons 
conTInues To be The Three-decade-old mIrage 2000

During the high stakes Kargil War in 1999, the use of air 
power by India, albeit belatedly, turned out to be a huge force 
multiplier to the heroics of foot soldiers in winning back the for-
bidding heights. But while the Indian Air Force (IAF) flew game 
changing bombing sorties, the Pakistan Air Force (PAF) was not 
seen close to the scene of action. The PAF was deterred because 
unlike the IAF, it did not have Beyond Visual Range (BVR) mis-
sile capability at that time. The IAF exercised asymmetry with 
the S530D and R-27 BVR air-to-air missiles on its Mirage 2000 
and MiG-29 fighters, and went unchallenged in the air.

In the post-Balakot aerial skirmish on February 27, the 
asymmetric gap in favour of the IAF had demonstrably dimin-
ished. After the IAF’s surprise attack on the Jaish-e-Moham-

mad terrorist training camp at Balakot on February 26, the PAF 
dared to retaliate within a day. While Operation Swift Retort 
was largely foiled by the IAF, with the formidable attack pack-
age of Pakistani fighters failing to hit a single target on the 
ground, the shooting down of an IAF MiG-21 in a dogfight and 
the capture of the ejected pilot Wing Commander Abhinandan 
Varthaman enabled Pakistan to claim redemption for Balakot, 
notwithstanding the glaring contradictions in its claims, brazen 
denial of the shooting down of its own F-16 and unabashed 
flogging of the fiction of shooting down an IAF Su-30MKI.

While only three F-16s could venture close to the LoC – one 
of which got shot down in the process – the big take-away for 
the Pakistanis was that the IAF’s frontline Su-30MKIs had been Ph
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forced to turn ‘cold’ and take defensive manoeuvres to dodge 
AMRAAMs fired by PAF F-16s. Pakistan appeared to have par-
ity – if not an AMRAAM advantage – in air-to-air combat, even 
if only in one episodic operation. The BVRs on the IAF fighters 
– the R-77 and MICA – were broadly in the same range category 
as the PAF AIM-120 AMRAAM, and the earlier Indian missile 
edge had been blunted. 

The big reminder for the IAF from the close encounter on 
the LoC was that the diminishing gap needs to be arrested to 
maintain asymmetry.

Impending inductions of the Rafale fighter aircraft and the 
S-400 air defence system are stated to be “game changers” 
which are expected to restore the Indian advantage. The 150 km 
Meteor BVR on the Rafale will outrange all the missiles wielded 
in this category by India’s adversaries. The Rafale weaponry 
includes the Scalp air-to-ground cruise missile in the 400 km 
range will give Indian airpower hefty punch. The successful 
development of the 110 km Astra BVR and the air-launched 
BrahMos ground-attack cruise missile – which has an extended 
range of 450 km – will lift Indian firepower to new levels. 

Air Chief Marshal R.K.S. Bhadauria’s first comment on 
taking over as the new Chief of the Air Staff on September 30 
accorded top priority to integrating and wielding the exceptional 
capabilities which new acquisitions will bring. “The focus of the 
IAF shall be to rapidly operationalise newly inducted platforms 
and equipment as well as to ensure earliest and complete inte-
gration of these capabilities in IAF’s operational plans,” he said. 

While the planned scaling up will make the IAF a formida-
ble force, the post-Balakot gaps need to be addressed to thwart 
vulnerabilities and nasty surprises. 

The Sukhoi VulnerabiliTy 
The muscular Su-30MKI will soon account for almost half of the 
IAF’s fighter fleet but the aircraft of choice for strike missions 
continues to be the three-decade-old Mirage 2000. 

A disturbing memory of PAF’s Swift Retort is the Su-30MKI 
being forced on the defensive. Arming the Su-30MKI with a lon-
ger range BVR is a priority re-emphasised by the February 27 
skirmish. While it is hoped that the 110-km Astra – of which 
better versions are under development – will give adequate 
radius of deterrence against airborne missile threats, there is 
a renewed effort to negotiate longer-range RVV-SD and RVV-BD 
(K-77 ME) variants of the Russian R-77 BVR.

The need to make the backbone of the IAF fighter fleet more 
capable of a wider array of missions including precision strikes 
with low collateral damage such as those undertaken by the 
Mirage 2000. This frontline fighter can carry a 3,200 kg weap-
ons payload but at the moment, it is suitable for missions which 
require large-scale damage to be inflicted like destruction of com-
mand and control centres, runways, ammunition dumps, et al.

SP’s Aviation has learnt of efforts afoot to integrate more 
modern and versatile weaponry on the Su-30MKI including the 
Spice-2000 glide bomb to make it capable of addressing more 
targets, including those like Balakot.

Arming of this fighter with the air-launched extended range 
Brahmos will increase its stand-off precision ground attack 
capability.

aWaCS: noT The righT numberS
The utility of airborne radars, particularly in offensive opera-
tions, was brought out in sharp relief by the simultaneous 
deployment of an AWACS and an AEW&CS Netra during the 
Balakot airstrike, keeping a vigil deep inside Pakistani airspace 
and guiding the IAF strike mission. 

Against a requirement of 15 AWACS and AEW&C airborne 
systems, the IAF is equipped with only five. There are three 
AWACS mounted with Israeli Phalcon radar for 360 degree 
surveillance and two indigenously developed AEW&C Netra 
systems with a more modest but very useful 120 degree radar 
coverage. In fact, the IAF inducted the second Netra as recently 
as September 11. The requirement for two more AWACS and 
eight additional AEW&C is an urgent requirement for the IAF 
for readiness to face sudden escalations. In a war scenario, 
there could be many simultaneous missions, necessitating these 
numbers. 

lax radio TranSmiSSion
Reports suggest that in the celebrated dogfight over the Naushera 
sector of the LoC on February 27, Wing Commander Abhinandan 
Varthaman could not hear the instructions of the fighter control-
ler Squadron Leader Minty Agarwal to go cold or disengage from 
his hot pursuit of the PAF F-16 because the radio communication 
was jammed by Pakistani electronic warfare systems.

The fighter controller wanted to alert the Wing Commander 
that he was getting too close to the LoC and that he should turn 
back. He went on to make history by becoming the first MiG pilot 
to shoot down an F-16 but in the process, got taken down himself.

Had Abhinandan’s MiG-21 Bison been networked to the 
Integrated Air Command and Control System on the ground 
through a data link, the fighter controller would have got 
through to him. That’s because voice can be jammed but data 
links can be secure from interference by an enemy.

Never before was the urgency for installation of software 
defined radios (SDRs) brought across in such bold relief as it 
was in the February 27 skirmish. SDRs are needed to facilitate 
data linking and securely networking assets in the air among 
themselves and with a command centre and other sensors.

Procurement of SDRs was hanging fire for a long time. A 
contract was finally signed in 2017 with the Israeli company 
Rafael, and the first lot of these radios were under installation 
in IAF fighters at the time of the post-Balakot dogfight.

The encounter has lent urgency to the process for issuance 
of a second tender to fulfill a larger requirement.

ramping up WWrS
The Balakot air strike opened up an air element to cross-border 
counter-terror operations. The paradigm shift created new tem-
plates for response to terror attacks sponsored from across the 
border. It has also created a necessity for escalation management.

The new response paradigm dictates preparation for full 
blown escalation: That there be a sufficient stock of weapons 
and ammunition for about two weeks of intense war.

Mindful of the new reality, the IAF is ramping up its War 
Wastage Reserves (WWR) through powers delegated to its Vice-
Chief for quick purchases. The biggest incremental off the shelf 
imports orders for air-launched missiles and smart bombs have 
been made post-Balakot.

Balakot was a one-off mission and Pakistan’s retaliation 
was effectively foiled despite vulnerabilities being exposed. But 
analysts emphasise the vital need to arrest the diminishing gap 
in capability with adversaries and maintain an asymmetry in 
India’s favour to deter escalation of a confrontation in future. To 
illustrate the dictum of deterrence through strength and asym-
metry, it is pointed out that China’s People’s Liberation Army 
Air Force (PLAAF) did not get involved in PLA’s stand-off with 
the Indian Army at Doklam - avoiding escalation - because the 
IAF enjoys an advantage in that theatre. Force projection could 
well keep the peace. SP
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in a major boost to its tactical operational  capability, 
the Indian Air Force (IAF) inducted first eight of the most 
advanced multi-role attack helicopter, Apache AH-64 E(I) into 
125 Helicopter Squadron on September 3, 2019 at Air Force 
Station, Pathankot. All 22 Boeing-built Apache will arrive by 
2020. The second squadron will be based at Air Force Sta-
tion Jorhat in Assam. They will replace the obsolete Mi-25 and 
Mi-35 attack helicopters. “Alongside the capability to shoot fire-
and-forget anti-tank guided missiles, air-to-air missiles, rock-
ets and other ammunition, it also has modern EW (electronic 
warfare) capabilities to provide versatility to the helicopter in 
network-centric aerial warfare,” Air Chief Marshal B.S. Dhanoa 
said at the induction ceremony. “These aircraft have been mod-
ified specifically to suit the exacting standards demanded by 
the IAF.” Selected air and ground crew have undergone train-
ing in the US.

On March 25, 2019, IAF formally inducted at Air Force 
Station Chandigarh, four of the 15 Boeing Chinook CH-47F(I) 
heavy-lift helicopters ordered. The first Chinook helicopter had 
earlier arrived by ship on February 10, 2019, at the Mundra 
port in Gujarat. Air Chief Marshal B.S. Dhanoa hailed the induc-

tion, saying that it was a national asset and these will boost 
India’s security through increased vertical lift capability. The 
$1.5 billion Chinook contract included India specific enhance-
ments. Eight helicopters have since arrived. The second unit 
of this heavy-lift platforms will be located at Dinjan (Assam). 
Chinook can deliver heavy payloads to high altitudes and is 
eminently suited for operations in the Himalayas. It will greatly 
enhance India’s capabilities across a range of military and 
HADR missions.

OperatiOnal rOles
Military transport helicopters are used to transport personnel 
and cargo in support of operations. The larger helicopters like 
Mi-26 can carry 90 troops or 20,000 kg cargo. The personnel 
and cargo can be picked and dropped at unprepared locations. 
These helicopters are also used for air assault to move assault 
force from assembly areas to landing zone or drop zones.

Attack helicopters, often referred to as ‘Gunships’ are 
designed with capability of engaging targets on the ground, 
such as armoured vehicles, enemy troops and vehicles. They 
can quickly provide direct and accurate close air support for 

The Apache will act as a tremendous force-multiplier and the Chinook has a history of high 
serviceability and would add significant airlift capability to the IAF

Game ChanGers

By Air MArshAl Anil ChoprA (retd)

IAF FormAlly Inducted Four oF 15 BoeIng chInook ch-47F(I) heAvy-lIFt helIcopters on mArch 25, 2019. 

ph
o

to
g

r
A

ph
: B

o
eI

n
g



Military  Modernisation

14 ISSUE 9 • 2019  www.sps-aviation.com

IAF  Special

ground forces. They could also attack static targets close to the 
Forward Edge of Battle Area such as radars. Attack helicopters 
could be used as escorts in heliborne operations or for Combat 
Search and Rescue and in the armed scout role. Armed with 
guns, rockets and air-to-ground missiles, attack helicopters are 
also capable of carrying air-to-air missiles. Attack helicopters 
are designed with narrow fuselage, tandem seating and high 
external visibility and have high manoeuvrability. They take on 
anti-tank, anti-helicopter, anti-UAV and close air support roles. 
Guns and important sensors are chin-mounted. Rockets and 
missiles are carried on stub wings. They are normally equipped 
with short-range radar and Forward Looking Infra-Red (FLIR) 
sensors. They have laser rangefinder and laser target designa-
tor. Many gunships can also carry troops.

Observation helicopters are used to monitor the battle in 
Tactical Battle Area. The observation could be visual by the air-
crew or using an optical sensor like low-light level television or 
FLIR camera. These helicopters also assist targeting by artillery 
fire and airstrikes. They can also do laser illumination for laser-
guided bombs and other weapons fired by mother or other 
armed aircraft.

BOeing aH-64 apacHe
Apache AH-64E is a stealthy, versatile machine, designed for 
all kinds of missions. It comes equipped with laser and infra-
red systems for day-night operations. Apache has a twin turbo-
shaft engine with a tail wheel-type landing gear, and a tandem 
two-crew cockpit. It has a nose-mounted sensor suite for target 
acquisition and night vision systems. It is armed with a 30mm 
M230 chain gun and has four hard-points on stub-wing pylons 
for armament and stores. Typically, it can carry a mixture of 
AGM-114 Hellfire missiles and Hydra 70 rocket pods. The 
AH-64 has systems redundancy to improve combat survivabil-
ity. The helicopter was inducted into US Army in April 1986. 
The first production AH-64D Apache Longbow, an upgraded 
Apache variant, was delivered to the US Army in March 1997. 
Over 2,000 AH-64s have been produced.

The crew compartment has shielding between the cockpits, 
such that at least one crew member can survive hits. The com-
partment and the rotor blades are designed to sustain hit from 

23mm rounds. The airframe has armour protection and has 
self-sealing fuel system. Apache has a maximum service ceiling 
of 6,400 m and maximum speed of 365 kmph. It has state-of-
the-art integrated avionics. It is equipped with the Ground Fire 
Acquisition System which detects and targets ground-based 
weapons fire sources. High-resolution colour imagery is pro-
vided to the crew. It can carry the Stinger air-to-air missiles, the 
AGM-122 Sidearm anti-radiation missile and the MBDA Brim-
stone anti-armour missile. The AH-64E Apache has the ability 
to control UAVs, to perform aerial scouting missions. Boeing has 
suggested that the AH-64 could be fitted with a directed energy 
weapon initially designed to engage small UAVs. The updated 
Longbow mast-mounted AESA radar has an over sea capacity, 
potentially enabling naval strikes. Apaches have been deploy-
ment in operations in Iraq and Afghanistan.

BOeing cH-47F(i) cHinOOk 
Chinook is a twin-engine, tandem rotor, heavy-lift helicopter that 
first flew in 1962. The Chinook possesses several means of loading 
cargo including multiple doors across the fuselage, a wide loading 
ramp located at the rear of the fuselage and a total of three exter-
nal ventral cargo hooks to carry under-slung loads. Its top speed 
is 315 kmph. IAF variant has upgraded engines, composite rotor 
blades, a redesigned cockpit, modern avionics, advanced digital 
flight control system and lower maintenance requirements. Maxi-
mum payload is 10,886 kg or 55 troops and maximum range is 
740 km. Its maximum flight altitude is 6,100 m. Aircraft has taken 
part in most major operations since Vietnam War. The helicopters 
will greatly support, inter valley transfer operations, air mainte-
nance of forward troops and also HADR missions.

FOrmidaBle capaBility
and the Indian Armed Forces will soon have formidable attack 
helicopter capability for counter-air, interdiction at varying 
depths inside enemy territory, combat SAR, etc. in furtherance 
of both air and ground battles. Apache will act as a tremen-
dous force-multiplier at the point of decision, when required. 
The Chinook has a history of high serviceability and would add 
significant airlift capability. Rotary-wing fleet will continue to 
remain a significant fleet both in war and peace. SP

Attack helicopters 
are designed 

with capability of 
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the ground such as 
armoured vehicles, 
enemy troops and 
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IAF Inducted eIght oF 22 BoeIng ApAche 64 e gunshIps on septemBer 3, 2019. 
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INDIAN DEFENCE

The ten most important global conflicts  to watch 
particularly from the point of view of India and  

this region.

Who’s who in 44 countries in Asia and Pacific along with 
the MoD organisation structures and contacts of  

13 largest buyers of defence equipment in the region.

Ballistic missile proliferation poses great threat to  
the region. All about BMD and how the S-400 will 

defend India.

China’s tenth Defence Whitepaper, released on  
July 24, 2019, after a gap of nearly 5 years is analysed  

by a Military Expert.

GDP, military expenditure, security environment and 
listing of current military hardware of 45 countries in Asia 

and Pacific.
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and Central Armed Police Forces including Who’s who, 

organisation structures, profiles and contact details.
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carries risks, as unregulated and relatively inexperienced contrac-
tors may exacerbate security problems. There are indications that 
China’s Marine Corps could become its principal ready response 
force in the region. A Marine company is already deployed to the 
Chinese base at Djibouti (which has facilities to accommodate up 
to 10,000 personnel). There are reports of Chinese security pres-
ence in Pakistan-occupied Kashmir to protect transport infrastruc-
ture and construction units, and there has been speculation about 
future deployments to Gwadar. Several Chinese military exercises 
in the Indian Ocean region are openly focused on using Chinese 
forces to protect BRI projects. But in protecting people and assets, 
China may also increasingly find itself drawn into the local secu-
rity affairs. As China’s Global Times recently argued, “China has 
always adhered to the principle of non-interference in the internal 
affairs of other countries, but that doesn’t mean Beijing can turn a 
deaf ear to the demands of Chinese enterprises in protecting their 
overseas investments.”3

South China Sea
China claims sovereignty over the South China Sea, estimated to 
have 11 billion barrels of untapped oil, 190 trillion cubic feet of nat-
ural gas and fishing areas. Brunei, Indonesia, Malaysia, Philippines, 
Taiwan, and Vietnam have competing claims. Since the 1970s, 
countries began to claim islands and various zones in the South 
China Sea, such as the Spratly Islands. 

China maintains that under international law, foreign militaries 
are not allowed to conduct intelligence-gathering activities, such 
as reconnaissance flights, in its exclusive economic zone (EEZ). 

According to the United States, claimant countries, under UN 
Convention of the Law of the Sea (UNCLOS), should have freedom 
of navigation through EEZs in the sea and are not required to notify 
claimants of military activities. In July 2016, the Permanent Court 
of Arbitration at The Hague issued its ruling on a claim brought 
against China by the Philippines under UNCLOS, ruling in favour 
of the Philippines on almost every count. While China is a signatory 
to the treaty, which established the tribunal, it refuses to accept the 
court’s authority.

In recent years, satellite imagery has shown China’s increased 
efforts to reclaim land in the South China Sea by physically increas-
ing the size of islands or creating new islands altogether. In addi-
tion to piling sand onto existing reefs, China has constructed ports, 
military installations, and airstrips—particularly in the Paracel and 
Spratly Islands, where it has twenty and seven outposts respec-
tively. China has militarized Woody Island by deploying fighter jets, 
cruise missiles, and a radar system. China’s claims threaten SLOCs, 
which are important maritime passages that facilitate trade and the 
movement of naval forces.

The United States has challenged China’s assertive territorial 
claims and land reclamation efforts by conducting FONOPs and 
bolstering support for Southeast Asian partners. Japan has sold mil-
itary ships and equipment to the Philippines and Vietnam in order 
to improve their maritime security capacity. The US defense treaty 
with Manila could draw them into a potential China-Philippines 
conflict over the substantial natural gas deposits or lucrative fishing 
grounds in disputed territory.4 

India supports freedom of navigation and over flight, unimped-
ed commerce, based on the principles of international law. India 
believes that States should resolve the disputes through peaceful 
means without threat or use of force and exercise self-restraint in 
the conduct of activities that could complicate or escalate disputes 
affecting peace and stability. 

Civil War in Syria
The civil war in Syria started in 2011 as protests against President 
Assad’s regime. It quickly escalated into a full-scale war between 
the Syrian government—backed by Russia and Iran — and anti-
government rebel groups—backed by the United States, Saudi 
Arabia, Turkey, and others in the region. Currently, there are three 
campaigns driving the conflict; coalition efforts to defeat the Islamic 
State, violence between the Syrian government and opposition forc-
es, and military operations against Syrian Kurds by Turkish forces.

The Islamic State began seizing control of territory in Syria in 
2013. After a series of terrorist attacks coordinated by the Islamic 
State across Europe in 2015, the United States, the United Kingdom, 
and France—with the support of Turkey, Saudi Arabia, and other 
Arab partners—expanded their air campaign in Iraq to include Syria. 
Together, these nations have conducted over eleven thousand air 
strikes against Islamic State targets in Syria, while the US-led coalition 
has continued its support for ground operations by the SDF. Turkish 
troops have been involved in ground operations against the Islamic 
State since 2016, and have launched attacks against armed Kurdish 
groups in Syria. Meanwhile, at the request of the Syrian government 
in September 2015, Russia began launching air strikes against what 
it claimed were Islamic State targets, while Syrian government forces 
achieved several notable victories over the Islamic State, including 
the reclamation of Palmyra. According to the US-led coalition against 
the Islamic State, 98 per cent of the territory formerly held by the 
group in Iraq and Syria, including Raqqa and Deir al-Zour, has been 
reclaimed by Iraqi security forces and the SDF.

CONFLICTS TO WATCH

the face of Pakistan’s military incursions. In December 2007, 
the existence of the TTP was officially announced, under the 
leadership of Baitullah Mehsud. In 2014, former Pakistan Prime 
Minister Nawaz Sharif ’s attempts to negotiate a peace agreement 
with the TTP failed as they attacked the international airport 
in Karachi. In Jun 2014 the Pakistan government launched an 
offensive against TTP strongholds in North Waziristan. The TTP 
responded with several attacks, including the December 2014 
attack on the Army Public School in Peshawar that killed nearly 
150 people, mostly school children, in the deadliest terrorist 
attack in Pakistan’s history. 

Following the Peshawar school attack, Pakistani political par-
ties agreed on a comprehensive National Action Plan to combat ter-
rorism and extremist ideology across the country, and Sharif lifted 
the death penalty moratorium to allow the execution of convicted 
terrorists. After nearly two years, in June 2016 the Pakistani military 
declared that the Federally Administered Tribal Areas (FATA) had 
been cleared of militants. Pakistan Army claimed that roughly 3,500 
militants were killed and 500 Pakistani soldiers had died in the 
clearing operations. 

Despite Pakistan Govt’s declaration of success; on the one 
hand TTP and other militants continue to carry out major attacks 
e.g. March 27, 2016, Lahore Gulshan-e-Iqbal Park Easter suicide 
attack and the 8th August 2016 suicide bombing in the Quetta Govt 
hospital; on the other hand Pakistan Army and ISI provide support 
to the Haqqani network, Lashkar-e-Taiba, and other militant proxy 
groups that carry out attacks in Afghanistan and India. Attacks 
claimed by the Islamic State in Pakistan are also a cause of concern 
as many fighting under the Islamic State’s banner in Afghanistan 
are believed to be former TTP militants who fled across the border, 
a phenomenon that has raised fears of an Islamic State-inspired 
campaign of violence inside Pakistan.

In 2018 the US administration suspended security assistance 
to Pakistan over their continuing unwillingness to target militants 
who receive sanctuary in Pakistani territory and carry out attacks 
in Afghanistan. More than $800 million in security assistance was 
suspended or redirected in 2018, and the US has cut off access for 
Pakistani military officers to US military training and education 
programmes, in an effort to pressure the Pakistani government to 
change policy. In June 2018 the Financial Action Task Force placed 
Pakistan on the so-called “grey list” of countries not doing enough 
to stop money laundering and terrorist financing.

The withdrawal of US forces from Afghanistan could increase 
regional instability by allowing militants from Pakistan to estab-
lish safe havens in Afghanistan. Additionally, acute instability in 
Pakistan has security implications for neighboring Afghanistan 
and India. The TTP is closely allied with the Afghan Taliban in its 
battle against Afghan troops, and India fears that anti-state and 
state-sponsored Pakistani terrorists could be diverted against India. 
Moreover, the vulnerability of Pakistan’s nuclear arsenal to attack or 
theft by nonstate actors remains a major concern for US and Indian 
policymakers.2

Balochistan Conflict
Historically Balochistan covers the southern part of Sistan and 
Baluchestan Province in Iran, the Pakistani province of Balochistan, 
and Afghanistan’s Helmand Province. The Gulf of Oman forms 
its southern border. Mountains and desert make up much of the 
region’s terrain. Balochistan is the largest province of Pakistan 
(comprising 44 per cent of the country’s total area), but it is the 
least inhabited, with only 5per cent of total population of Pakistan. 

Rich in natural resources like natural gas, oil, coal, copper, sulphur, 
fluoride and gold, this is the least developed province in Pakistan. 
Sunni Islam is the predominant religion. 

The conflict in Balochistan is one of “nationalist/self-determi-
nation”. The Balochistan Liberation Army, designated as a terrorist 
organisation by Pakistan and Britain, is the most widely known 
Baloch separatist group. Other separatist groups include Lashkar-e-
Balochistan and the Baloch Liberation United Front (BLUF). 

Pakistan repeatedly alleges involvement of India and 
Afghanistan in supporting the Balochi movement. The former 
American Af-Pak envoy Richard Holbrooke said in 2011 that 
Pakistan had failed to provide any evidence to the United States 
that India was involved in separatist movements in Balochistan. 
He did not consider Pakistan’s accusations against India credible. 
Holbrooke also strongly rejected the allegation that India was using 
its consulates in Afghanistan to facilitate Baloch rebel activity, say-
ing he had “no reason to believe Islamabad’s charges”, and that 
“Pakistan would do well to examine its own internal problems”. 
India too has categorically denied the allegations.

The stakes in Balochistan have gone several notches higher due 
to the development of China-Pakistan Economic Corridor (CPEC) 
and the Gwadar Port. Resource-rich Balochistan is at the heart 
of the Beijing’s ambitious CPEC, which connects Gwadar Port in 
Balochistan with China’s Xinjiang province. The BLA is opposed 
to the CPEC, alleging that the project was aimed at exploiting the 
resources of the province. On November 23, 2018, three heavily-
armed suicide bombers stormed the Chinese consulate in Karachi. 
The attack was claimed by the Baloch Liberation Army (BLA) 
which said it would not tolerate “any Chinese military expansion-
ist endeavours on Baloch soil”. On May 12, 2019, Baloch militants 
carried out an assault in the heart of CPEC, the luxury Pearl 
Continental hotel in Gwadar. The attackers were killed, but only 
after killing five people inside the hotel and a soldier. 

Pakistan has raised a special security force of around 15,000 
troops to protect CPEC and Chinese projects. As this force proves 
to be inadequate, Chinese companies are expected to rely heavily 
on private security contractors, especially Chinese contractors that 
employ former PLA personnel. Use of security contractors also 
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Prime Minister

Minister of Defense

State Minister of Defense

National Security Council

(up to three people)

Cabinet

Special Advisers to the 
Minister of Defense

Parliamentary Vice-Minister of Defense (two)

(Excluding temporary or special positions.)

Administrative Vice-Minister of Defense

Private Secretary of the Minister of Defense

Acquisition, Technology and 
Logistics Agency

Defense Council

Regional Defense Bureaus

Vice-Minister of Defense for International Affairs

Special Advisers to the 
Minister of Defense

The Inspector General’s Office 
of Legal Com

pliance
Defense Intelligence Headquarters

Air Staff Office
Chief of Staff, Air Self-Defense Force

M
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e Staff Office
Chief of Staff, M

aritim
e Self-Defense Force

N
ational Institute for Defense Studies

N
ational Defense M

edical College

N
ational Defense Academ

y

Defense Personnel Review
 Board

Central Council on Defense Facilities

SDF Ethics Review
 Board

(Internal bureaus)us)

Bureau of Local Cooperation

Bureau of Personnel and Education

Bureau of Defense Buildup Planning

Bureau of Defense Policy

M
inister’s Secretariat

Ground Staff Office
Chief of Staff, Ground Self-Defense Force

Joint Staff
Chief of Staff, Joint Staff

Cooperative 
Organizations

Provincial Cooperation Offices
SDF Regional Hospitals
SDF Central Hospitals

SDF Physical Training School

Cooperative 
Units

Self-Defense Forces (SDF) 
Supervised Units of 
Com

m
unication System

s

SDF Intelligence 
Security Com

m
and

Units and organisations of the Air 
Self-Defense Force

Joint Staff College

Units and organisations of the M
aritim

e
Self-Defense Force

Units and organisations of the Ground 
Self-Defense Force

JAPAN: MoD Organisational Structure

MOD ORGANISATIONS & CONTACTS OF ASIAN COUNTRIES: JAPAN

Ministry of Defence

 

Inspectorat General Secretariat General

Structure Organisation of 
Defence Ministry of Indonesia

Director General 
Planning of Defence

Director General 
Strategic of Defence

Director General 
Potential of Defence

Director General 
Strength of Defence

 Department of Education 
and Exercise

Department of Research 
and Development

Centre of Data 
and Information

Centre of Finance Centre of Public 
Communication

Centre of 
Rehabilitation

Department of 
Media Defence

INDONESIA: MoD Organisational Structure

MOD ORGANISATIONS & CONTACTS OF ASIAN COUNTRIES: INDONESIA, JAPAN

JAPAN: MoD Contact Details
Contact Desiganation Organisation Address

Takeshi IWAYA Minister of Defense Ministry of Defense 5-1 Honmura-cho, Ichigaya, 
Shinjuku-ku, Tokyo 162-8801, Japan

Kenji HARADA State Minister of Defense Ministry of Defense 5-1 Honmura-cho, Ichigaya, 
Shinjuku-ku, Tokyo 162-8801, Japan

Takako SUZUKI Parliamentary Vice-Minister of 
Defense

Ministry of Defense 5-1 Honmura-cho, Ichigaya, 
Shinjuku-ku, Tokyo 162-8801, Japan

Hiroshi YAMADA Parliamentary Vice-Minister of 
Defense

Ministry of Defense 5-1 Honmura-cho, Ichigaya, 
Shinjuku-ku, Tokyo 162-8801, Japan

General Koji YAMAZAKI Chief of Staff, Joint Staff Ministry of Defense 5-1 Honmura-cho, Ichigaya, 
Shinjuku-ku, Tokyo 162-8801, Japan
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n	LASER program based on a gas-dynamic carbon dioxide LASER 
that could reach 500 kilowatts. Scaling it up in power while 
maintaining the beam quality would be the challenge. 

n	Feasibility of particle beams for missile defence is yet another 
promising technology. 

n	Space based tracking & Surveillance System for detection & 
tracking of ballistic missiles. Interceptors to engage incoming 
missiles earlier in flight than would be possible with other mis-
sile detection system.

BMD for India
Missile defence is an essential component of national secu-
rity and defence strategies. It contributes to the deterrence of 
adversary aggression and assurance to allies. Apropos, bigger 
nations with expeditionary forces would require these two 
kinds of BMD systems where as smaller nation can do it with an 
Integrated Air Defence system capable of neutralising multiple 
kind of targets in TBA. Drawing a corollary, it is evident that 
India would require two distinct kind of systems, one to protect 
the population/command and control/economic centers and 
second to protect its forces in TBA. System akin to Ground based 
Mid Course Missile (GMD) can be deployed in hinterland and 
Integrated Air Defence system akin to S-400 is required for the 
Air Defence for field formations.

BMD development involves high risk and brings a burden on 
the national exchequer. International collaboration with friendly 
nations which are willing to enter in mutually beneficial agree-
ments and to develop ballistic missile shields for the future. India 
must identify its envisaged threats, evaluate its own technological 
constraints to face them and collaborate with international players 
to build a missile defence architecture to enhance its air defence 
& nuclear deterrence capability and ensure nuclear stability in 
the subcontinent. Ballistic missile proliferation poses the greatest 
threat to regional security and needs an unfailing & perfect missiles 
shield against burgeoning nuclear weapons & missiles threats.

The US is offering to sell systems to India. As India is pursuing 
its own BMD, it welcomes any assistance from US and Arrow II 
system is the most sought after technology. India wanted to buy the 
Israeli Arrow-II System from Israel. MRSAM/Barak-8 is a long-range 
anti-air and anti-missile defence system being developed jointly by 
Israel Aerospace Industries and DRDO of India. The Spada 2000 
kill probability is high, even against highly agile crossing targets & 
can engage upto four targets simultaneously with Aspide Missile. 
As offensive missile capabilities continue to proliferate, missile 
defense cooperation with allies and partners has gained increas-
ing importance to advance missile defence architectures for our 
protection, deterrence and assurance deepening interoperability in 
missile defence systems. 

BALLISTIC MISSILE DEFENCE: AFFORDABLE OPTIONS AND TECHNOLOGIES

How the S-400 will defend India

INDIA

Himachal 
Pradesh

Jammu & 
Kashmir

S-400 Specifications:
Role: Long-range anti-access/area 
denial
Equipment: Each S-400 battalion has 
eight launchers, a command centre, 
two radars, mast and up to 72 missiles
Range: 120 to 400 km, depending on 
missiles deployed
Targets: Hostile aircraft, missiles, 
stealth jets, drones
Missile speed: 17,000 kmph. Faster 
than any aircraft
Reaction time: Vehicle stopping to 
missile firing is 5 minutes
Numbers ordered: 5 systems
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T
oday, with their 
interests and securi-
ty intertwined, peo-
ple across the world 
are becoming mem-
bers of community 

witha shared future. China is at a critical stage of completing the 
building of a moderately prosperous society in all respects and 
embarking on a journey of building a modernised socialist coun-
try in an all-round way. Socialism and Chinese characteristics 

has entered a new era.
The Chinese government 

is issuing China’s National 
Defense in the New Era to 
expound on China’s defensive 
national defence policy and 

explain the practice, purposes and significance of China’s efforts to 
build a fortified national defence and a strong military, with a view 
to helping the international community better understand China’s 
national defence.

  THE STATE COUNCIL INFORMATION OFFICE   
OF THE PEOPLE’S REPUBLIC OF CHINA JULY 2019, 

FIRST EDITION 2019

The tenth Defence Whitepaper was released by China on July 24, 2019. From 1998 to 2010 China has issued a 
defence white paper every two years. The previous Whitepaper was published in 2015.

Lt General Subrata Saha (Retd), Military Expert and Consulting Editor, SP’s Military Yearbook analyses the 
White Paper put out by China.

17

CHINA’S NATIONAL DEFENCE 
IN THE NEW ERA

Some distinct inferences can be drawn from the 2019 Whitepaper: 
1. China is keen to position itself as the pivot for “world peace,” but with clear red lines defined on its core 

“sovereignty, security, and development interests.” There is an endeavour to balance peaceful intentions and 
great power aspirations

2. China believes that “configuration of strategic power is becoming more balanced”. There is new found 
confidence in China’s military power, consequent to technological advancements, modernisation, structural 
changes in command and control and extensive training of the PLA. 

3. At the same time the paper also highlights China’s perceived risks from technological surprise and growing 
technological generation gap. It acknowledges PLA’s lagging mechanisation and it has to develop capabilities 
moving ahead from ‘informationization’ to ‘intelligent warfare’. China’s rapid progress in developing unmanned 
systems, AI and robotics manifests in its outlook for future wars.

4. The paper emphasizes on “intensification of global military competition” and blames US for “undermining global 
strategic stability”. 

5. Modernisation and restructuring of the armed forces is in line with Xi Jinping’s thinking of China’s future. In 
addition to evolving threats, priority is on loyalty to the Chinese Communist party, with emphasis on core military 
functions, discipline and curbing corruption.

EXPERT COMMENT
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JORDAN

Defence
Total Armed Forces :  Active: 1,00,500 (Army: 74,000; Navy: 500; Air: 

12,000; Special Operations 14,000)
  Reserves: 65,000 (Army: 60,000; Joint: 5,000)
Paramilitary Forces :  Gendarmerie: 15,000 est, Civil Militia 

‘People’s Army’: 35,000 est

Security Environment
King Abdullah II of Jordan has had every reason to be pleased with him-
self lately. Following the January 2017 inauguration of President Donald 
Trump, he was the first Arab Leader invited to Washington to meet with 
the new administration. The visit was hailed a success by all involved—
not only in terms of US-Jordan relations, but also as an opportunity for 
the King to caution Trump against moving the US embassy from Tel 
Aviv to Jerusalem.

The visit, however, was only a temporary distraction from the ongo-
ing security and political crisis that has been unfolding in Jordan for the 
last year. Jordan has witnessed a rising number of homegrown terrorist 
attacks and security incidents. Additionally, the king’s apparent inabil-
ity or unwillingness to institute substantive socio-economic reform, end 
corruption, and increase citizens’ rights has led to spiraling protests.

The growing threat of ISIS spillover from the conflicts in Syria and 
Iraq—as well as evidence of rising militancy at home—has increased con-
cerns that Jordan faces new security risks. While Jordan has long faced the 
threat of terrorism, recent incidents have renewed and heightened fears.

Some in the Hashemite royal circle fear that Washington may not 
fully appreciate the challenges they face. In 2017, US approved $ 450 
million in military assistance, paling in comparison to $3.8 billion in 
military assistance to Jordan’s neighbor Israel. King Abdullah repeat-
edly clashed with the Obama administration’s narrow focus on ISIS in 
Syria (and drew Jordan into that part of the strategic plan). However, the 
King never appeared to persuade the president to his view for a broader 
push. This is the challenge that Abdullah faces again with the Trump 
administration, and it may be that the rise in Jordan’s own domestic 
security challenges—coupled with the pressures that ISIS is putting on 
the border with Syria and Jordan—proves effective. Indeed, the US-led 
campaign against ISIS cannot succeed if Jordan’s role as the pivotal 
Arab state on the front lines of the crisis in Syria is imperiled.

ARMY
Strength : 74,000
Force by Role
Manoeuvre
Armoured
Armd Div :  1 (strategic reserve) (3 armd bde, 1 arty bde, 1 

AD Bde)
Armd Bde : 1
Mechanised
Mech Bdes : 5
Light
Lt Inf Bdes : 3
Combat Support
Arty Bdes : 3
AD Bdes : 3
MRL Bn : 1
Equipment by Type
Armoured Fighting Vehicles
MBTs :  572: 390 FV4034 Challenger 1 (Al Hussein); 182 

M60 Phoenix; (274 FV4030/2 Khalid in store)
Lt Tks : (19 FV101 Scorpion; in store)
ASLT : 141 B1 Centauro
Recce : 153: 103 FV107 Scimitar; 50 FV701 Ferret
IFVs :  678: 13 AIFV-B-C25; 31 BMP-2; 321 Ratel-20; 

311 YPR-765 PRI
APC : 800+
APC (T) :  650+: 370: M113A1/A2 Mk1J; 200 M577A2 

(CP); some Temsah; 77 YPR-765 PRCO (CP); 3 
AIFV-B

Area : 89,342 sq km
Capital : Amman
Coastline : 26 km
Maritime Claims 
Territorial sea : 3 nm
Population :  1,02,48,069
(Note: increased estimate reflects revised assumptions about the 
net migration rate due to the increased flow of Syrian refugees (July 
2017 est.))
Ethnic Divisions :  Arab 98 per cent, Circassian 1 per cent, 

Armenian 1 per cent 
Religions :  Muslim 97.2 per cent (official; predominantly 

Sunni), Christian 2.2 per cent (majority Greek 
Orthodox, but some Greek and Roman 
Catholics, Syrian Orthodox, Coptic Orthodox, 
Armenian Orthodox, and Protestant denomi-
nations), Buddhist 0.4 per cent, Hindu 0.1 per 
cent, Jewish <0.1, folk religionist <0.1, unaffili-
ated <0.1, other <0.1 (2010 est.)

Languages :  Arabic (official), English widely understood 
among upper and middle classes

Literacy : 95.4 per cent
Government : Parliamentary Constitutional Monarchy
Suffrage : 18 years of age; universal
Administrative 
Divisions : 12 governorates

 General Information

WEST ASIA AND NORTH AFRICA: JORDAN
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THE INDIAN ARMY

n	major misreading of the prevailing geopolitical climate
n	total disconnect between the military and political leadership
n	inability of some in the military leadership to see the situation 

in the right perspective
n	and serious inadequacies in weapons and equipment

The result of Sino-India Conflict of 1962 encouraged Pakistan 
to seek a military solution of the Kashmir problem. A modernised 
Pakistan Army with an edge over India in armour, artillery and air-
power prompted her to plan aggression on Kashmir in 1965. It was 
a three-phased programme. In the first phase the Indian capacity to 

react was tested in the Rann of Kutch. In the second phase trouble 
was fomented in Kashmir. In the third phase an attempt was made 
to bottle up the Indian Army in Jammu and Kashmir by sealing 
the supply line in Chhamb-Jaurian sector of Jammu. Pakistan’s 
adventurism was foiled as Indian Army succeeded in making gains 
across the international borders and along the Line of Control 
(notably Hajipir). A cease-fire was agreed upon with effect from 
September 23, 1965 with UN efforts. The Tashkent Declaration and 
the subsequent agreement between the two countries led to the dis-
engagement of forces and their withdrawal to positions occupied 

THE INDIAN ARMY

by them before August 5, 1965. In the 1965 War, Pakistan suffered 
heavily in men and material with an estimate that Pak Army lost 
5988 killed and many more wounded. Pakistan also lost 475 tanks.

The 1971 war between India and Pakistan was fought both 
on the eastern and the western fronts. India adopted aggressive 
strategy on the eastern front and a defensive strategy on the west-
ern front. On the Eastern front the Indian Army ably supported by 
the Mukti Bahini defeated four divisions and 30,000 para-military 
forces of the Pakistan Army in the thirteen days’ war. In the west, 
a large area of Pakistani territory was occupied by Indian troops. 
On 16 December,  Lt General Niazi of Pakistan Army surrendered 
to Lt General Aurora of Indian Army with 93,000 regular and para-
military men. War on the Eastern front ended in a complete victory 
for India and liberation of Bangladesh. 

The period after 1971 War saw the steady modernisation of 
the Indian Army with equipment for modern war. The Expert 
Committee under the Chairmanship of Lt General K.V. Krishna 
Rao submitted its report in 1976. Some of its major recommenda-
tions started getting implemented in the eighties. The expansion of 
mechanized forces was achieved as a result of this report.

On April 13, 1984, 34 soldiers of the Indian Army landed west 
of Siachen glacier and occupied the Bilafond La pass. This was the 
opening move in what is referred to as Operation Meghdoot between 
India & Pakistan which continues till date. During the period July 
1987 to March 1990, Indian Army saw action in Operation Pawan 
where the Indian Peace Keeping Force (IPKF) was deployed in Sri 
Lanka in accordance with the Indo-Sri Lankan accord of July 29, 
1987. On November 3, 1988, the Indian Army launched Operation 
Cactus in Maldives to prevent mercenaries from overthrowing the 

Government of Maldives and while it did not involve much fighting, 
it demonstrated to the World the speed and efficiency with which 
the Indian Armed Forces could react. This period (1989 onwards) 
also saw the start of the terrorism and insurgency in Kashmir and 
deployment of additional troops in J&K.

As indications of Pakistani intrusions came in starting from 
May 1999, it became clear that India was facing an attempt by the 
Pakistan to change the LoC using its regular troops. Air and artil-
lery (155mm Howitzers) was employed with devastating effect to 
repel the intrusions and claim back the lost territories. Thereafter, 
a massive build-up by Indian Army was ordered in the wake of 
the December 13, 2001, terrorist attack on Parliament House. This 
10-month-long mobilisation along the border with Pakistan gener-
ated high levels of tension, led to some positive changes in India’s 
military doctrine and hastened its military modernisation together 
with organizational changes.

The influx of terrorism from Pakistan continued unabated. On 
September 18, 2016, four terrorists from Pakistan struck a brigade 
headquarters administrative base at Uri and killed 17 unarmed 
and unsuspecting soldiers in their tents. On the night of September 
28-29, Indian Army’s Special Forces struck at seven launch pads of 
the terrorists across the line of control along a frontage of about 200 
km in two different Corps Zones thus achieving complete surprise 
over the Pakistani military establishment and inflicted considerable 
casualties on the terrorists and military personnel in the area. 

Indian Army continues to face four types of threats and chal-
lenges including traditional threats from China and Pakistan; 
contemporary threats in the form of terrorism; internal chal-
lenges; and out of area contingency threats. Indian Army 
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Military  Force Multipliers IAF  Special

an aerial strike against a high-value target is a 
 precisely tailored and carefully choreographed affair with every 
element assigned a crucial role. For instance, during the Bala-
kot airstrike conducted by the Indian Air Force (IAF) in the early 
hours of February 26, 2019, twelve Mirage 2000 jets forming 
the strike element were naturally the stars of the show. But the 
heavily laden aircraft could count on agile Sukhoi Su-30MKI 
aircraft for air defence cover. They were also supported by sev-
eral force multipliers during their mission.

First, the Ilyushin Il-78M Flight Refuelling Aircraft (FRA) 
that replenished the jets, enabled them to follow a circuitous 
route to the target and thereby achieve surprise. Second, a Phal-
con Airborne Warning and Control System (AWACS) mounted 
on an Ilyushin Il-76TD aircraft as well as a smaller indigenous 

Netra AEW&C (Airborne Early Warning and Control) system 
mounted on an Embraer ERJ 145 aircraft were invaluable to 
vector the strike force towards the target as well as to track 
possible threats from Pakistani interceptor jets. Third, an IAI 
Heron unmanned aerial vehicle (UAV) provided additional sur-
veillance. Fourth, satellites were probably involved to facilitate 
secure communications. And finally, it was the Rafael SPICE 
(Smart, Precise Impact, Cost-Effective) EO/GPS guidance kit that 
converted the Mirage’s unguided bombs into Precision Guided 
Munitions (PGM) to hit the target with deadly accuracy.

INADEQUATE ASSETS
Force multipliers are a means to dramatically increase the effec-
tiveness of a military force of given size and capability. There are 

The present holdings of force multipliers are enough for limited engagements such as the 
Balakot airstrike, while a wider conflict would reveal the paucity of these assets in pitiless detail

Force Multipliers – 
long Way to go

By Joseph NoroNha

IAF’s NETRA AIRboRNE EARly WARNINg ANd CoNTRol sysTEm (AEW&Cs)
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IAF  Special
several different types of force multipli-
ers and no modern air force can afford 
to go to war without these. Although the 
IAF is striving to boost its assets, the 
results have been rather dismal so far. 
Let us take a closer look at the current 
state of these five elements.
•	 FRA. The IAF has been operating 

a fleet of six Il-78M tanker aircraft 
since 2003. Considering that all IAF 
combat jets are planned to have 
inflight refuelling capability, this is 
utterly inadequate. From this angle, 
much publicised demonstrations of 
aerial refuelling of Netra and Tejas 
Mk 1 fighter jets are also rather pointless without sufficient 
FRA. The IAF earlier made two attempts to induct new tanker 
aircraft. Both times the Airbus A330 Multi Role Tanker Trans-
port (MRTT) was selected, but the process was cancelled on 
grounds of cost. In January 2018, a third Request for Infor-
mation (RFI) was issued for procuring six FRA.

•	 AWACS. Against an assessed requirement of 18 AWACS/
AEW&C platforms to handle a possible two-front conflict, the 
IAF has just three Phalcon and two Netra systems. During 
the crucial post-Balakot period, Pakistan which has three 
Swedish SAAB Erieye and four Chinese ZDK-03 AEW&C sys-
tems, was reportedly able to keep two such systems airborne 
round-the-clock; but the IAF was able to do so for only 12 
hours a day. The IAF’s requests for another two AWACS have 
failed to fructify, again due to cost concerns.

•	 UAVs. The IAF’s small fleet of Israeli Heron, Searcher Mark II 
and Harop UAVs belies its aspirations to the status of a strate-
gic force. Efforts to procure unmanned combat aerial vehicles 
(UCAV) for strikes have gone nowhere. Neither has the indige-
nous route delivered any operational UAVs or UCAVs so far. On 
the other hand, China is already producing a growing variety 
of unarmed and armed systems in large numbers and some of 
these are likely to reach Pakistan sooner rather than later.

•	 Satellites. For years, the IAF lacked a dedicated military 
satellite. This changed with the launch of GSAT-7A on 
December 19, 2018. GSAT-7A significantly boosts the IAF’s 

operational capabilities by linking 
combat aircraft with ground stations, 
radars and other surveillance and com-
munication systems. It also enables the 
operational control of UAVs at long dis-
tances. However, while this is indeed a 
big step forward, it is only India’s sec-
ond satellite exclusively for military use. 
Against this, China has dozens of dedi-
cated military satellites. On March 27, 
2019, India also successfully conducted 
an anti-satellite (ASAT) test. In the 
operation codenamed Mission Shakti, a 
Prithvi Delivery Vehicle Mark-II struck 
and destroyed a defunct Microsat-R sat-

ellite in Low Earth Orbit (LEO).
•	 PGMs. When it comes to PGMs, the situation is more 

heartening. For instance the Astra, India’s first indigenous 
beyond visual range air-to-air missile (BVR AAM), will soon 
be operational and will eventually arm the bulk of the IAF 
combat fleet. IAF’s new Rafale jets will carry the deadly 150 
km range Meteor BVRAAM. The IAF also hopes to acquire 
some extended range Derby AAMs from Israel. About 40 
Su-30MKI jets will soon be armed with the very effective 
BrahMos supersonic cruise missile. However, the availability 
of all these advanced weapons is rather low.

LoNg RoAD AhEAD
Without the use of effective force multipliers, the story of Balakot 
might have been very different. The strength of combat squadrons 
in the IAF will soon drop below 30 and induction of new fighter 
jets should of course be given top priority. But force multipliers too 
are essential. The gap with China is large and growing and Paki-
stan is not far behind.

At the very least, the two additional Phalcon AWACS and 
six new FRA, which are already much delayed, need to be 
inducted immediately. And the strength of UAVs should be 
doubled. The present holdings of force multipliers are enough 
only for very limited engagements such as the Balakot air-
strike, while a wider conflict would reveal the paucity of these 
assets in pitiless detail. SP

Force multipliers 
are a means to 
dramatically 
increase the 

effectiveness of 
a military force 

of given size and 
capability

(lEFT) IAI’s hERoN uAV PRoVIdEs AddITIoNAl suRVEIllANCE FoR ThE INdIAN AIR FoRCE:  
(RIghT) IAF’s NEW RAFAlE jETs WIll CARRy ThE dEAdly 150 km RANgE mETEoR bVRAAm.
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neXt year is to mark 20th anni-
versary of rosoboronexport 
– Russia’s sole state-owned arms 
trade company. It was founded on 
November 4, 2000, and currently is 
a Rostec Corporation subsidiary. 

Rosoboronexport is one of the 
leading players at the international 
market working out over 85 per 
cent of the total defense export from 
Russia. The company serves to over 
700 national enterprises to estab-
lish reliable ties with more than 100 
countries worldwide.

Within the framework of the 
International Aviation and Space 
Salon MAKS-2019 the Rosoboronex-
port team has held over 200 pre-bid 
negotiations, conferences and tech-
nical presentations for foreign dele-
gations. Those meetings successfully 
refill of the company portfolio with 
extra billions of dollars despite the 
US and EC sanctions.

“There’s no doubt that new 
international procurement awards 
for Russian fixed and rotor-wing 
aircraft and air defense weapons 
will become the principal result of 
MAKS-2019. The successful imple-
mentation of merely those schemes 
that we have discussed with our 
partners during these August days, 
would bring in a handful of billions 
of dollars for the Russian manufac-
turers which would go towards the 
fees and to the evolvement of state-
of-the-art technologies. Today’s 
booking of Rosoboronexport lies 
historically within $50 billion. This 
year we have exported products of 
the Russian defense industry com-
plex to a value of over $8.5 billion, 
whereas one half of all the procure-
ment fell to the Air Force and the 
Air Defense share, where Russia 
is a top-ranked global leader,”said 
Alexander A. Mikheev, Director 
General of Rosoboronexport was 
quoted just after the show conclu-
sion on September 1, 2019.

Rosoboronexport hosted 
indoors and outdoors over 160 
national defense related products.

Among the demonstration 
highlights one should mention 

the top-of-the-line fifth-genera-
tion jet fighter Su-57E, purpose 
fighters Su-35, a combat capable 
trainer Yak-130, a troop trans-
port Il-76MD-90AE, a tanker 
aircraft Il-78MK-90A, a troop-
carrying gunship helicopter Mi-
35M, follow-on helicopters Mi-
28NE and Mi-171Sh in special 
and counterterrorism operation 
design, a multi-purpose helicopter  
Mi-38T, unmanned aerial vehicles 
“Orlan-10E” and “Tachyon”, smart 
air weapons, air defense weap-
ons: anti-aircraft missile and gun 
system “Pantsir-S1”, anti-aircraft 
weapon system “Buk-M2E” and 
“Tor-M2KM”, communications 
jamming, automated air defense 
systems and then some. 

The very top guest of the show 
the Turkish President Recep Tayyip 
Erdogan being hosted by President 
Putin himself had been amazed by 
the impressive performance of the 
Sukhoi Su-57 and Su-35 fighters. 
Also the foreign Air Force pilots 
invited by Rosoboronexport have 
done test flights aboard the Russian 
aircraft and helicopters.

“A vibrant business and flight 
program of MAKS-2019 has pro-
moted successful co-operation 
with the foreign delegations, at 
times led by topside designated 
persons. For instance, the dem-
onstration of the top-of-the-line 
fifth-generation jet fighter Su-57E 
has definitely added up to its pub-
licity on a global basis: the Roso-
boronexport professionals have 
established an aggressive interest 
for the jet fighter on the part of the 
foreign guests and media world-
wide. Taken as a whole, MAKS 
has reasserted the vast export 
opportunities for Russian fixed 
and rotor-wing aircraft and air 
defense weapons. We await, in the 
soonest possible time, incoming 
fresh letters of request from our 
partners, in the first place relat-
ing to the gear with a track record 
of operational service in combat 
conditions, including Syria,” said 
Alexander Mikheev. SP

RosoboRonexpoRt: 
ContRaCts IgnoRe sanCtIons

(top to bottom)
RF pResident VladimiR putin and tuRkish 

pResident Recep tayyip eRdogan at maks 2019 
oFFicial opening ceRemony; mi-28ne helicopteR, 

su-57e FiFth-geneRation jet FighteR and  
il-78md90a tankeR aiRcRaFt.
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the advent of the air launched missiles greatly 
changed the dynamics of aerial combat. The air engagement 
between Indian Air Force (IAF) and Pakistan Air Force (PAF) 
on February 27 shifted focus back to aerial weapons. IAF had 
clear Beyond Visual Range (BVR) missile advantage after induc-
tions of Mirage 2000 and MiG-29s. This had got altered after 
PAF got the AMRAAM AIM-120C-5 on July 26, 2010, along with 
the upgraded F-16C/D Block 50/52+ aircraft. Five AMRAAMs 
were reportedly fired during the engagement. Only one ‘may 
have hit’ Abhinandan’s aircraft, but these did force the IAF air-
craft to carry out defensive maneuvering to shrink the missile 

envelope. Media reports indicate that IAF immediately ordered 
latest variants of Israeli Spice-2000 glide bombs and Russian 
R-27 and R-77 BVR missiles.

Acute shortage of ammunition and weapons in the Armed 
Forces have been routinely highlighted by the Comptroller and 
Auditor General of India in its reports to the Parliament. While 
the IAF is at an all time low of 30 fighter squadrons, the inven-
tory of aerial weapons like missiles and Precision Guided Muni-
tions (PGM), is also far from sufficient for even a short intense 
war. While nations give great importance to high-visibility, high-
value contracts to acquire aircraft, weapons get a lower priority. 

The immediate concern for the IAF is to replace and upgrade AAMs by acquiring those with 
longer range and better capability under counter-measures environment

AeriAl WeApons –  
WAy AheAd for the iAf

By Air MArshAl Anil ChoprA (retd)

interception, combat and self-defence missile: MICA IR on RAfAle AIRCRAft
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Armaments have a finite shelf-life and quicker obsolescence. 
Weapon platforms are no good without potent armament.

Air-to-Air Missiles
Air-to-Air Missiles (AAM) with up to 30 km range, are called 
close-combat missiles (CCM) or ‘Within Visual Range’ (WVR) mis-
siles. WVR are mostly heat-seeking, while BVR are mostly radar 
controlled. Some long range missiles also use inertial guidance. 
Raytheon’s AIM-9L (1977) was the first all-aspect WVR missile 
that could sense aircraft heat even from front quarters. The 
missile seeker of the more modern MBDA AIM-120 ASRAAM 
can distinguish the target heat from the countermeasure flares. 
Israeli Rafael Advanced Defense Systems’ Python-5 is an elec-
tro-optical missile which does not require a heat source and so 
is more effective against low heat source aircraft like propeller 
driven UAVs. BVR missiles today have ranges beyond 200 km. 
China is developing PL-15 Beyond Visual Range Air-to-Air Mis-
sile (BVRAAM) with over 200 km range and claimed 300 km 
plus for a large bomber. Raytheon has announced the develop-
ment of a new air-to-air missile ‘Peregrine’, half the size of cur-
rent weapons, but achieve greater speed and maneuverability 
and will be useable against drones, manned aircraft and cruise 
missiles. American AIM-9X Sidewinder, 
Israeli Python-5, Chinese PL-12, India’s 
Astra (80 km), American AIM-120 
AMRAAM (180 km) and the futuris-
tic ‘AWACS Killer’ Novator K-100 (200 
km +), are the other state-of-the-art 
missiles. Ramjet propelled AAMs will 
enable future medium-range missiles to 
maintain higher average speed across 
their engagement envelope.

iAF AAMs
IAF got the fourth-generation Russian 
Vympel R-73, R-27 and fifth-generation 
R-77 RVVAE missiles along with MiG-
21 ‘Bison’ and Su-30MKI. The French 
MBDA MICA, dual head (IR & EM), is 
part of the Mirage 2000 upgrade proj-
ect and of the Rafale weapon package. 
400 are being bought. Rafale can carry up to six MICA mis-
siles. Mirage 2000 upgrade has inbuilt British MBDA AIM-132 
ASRAAM CCM selected for Jaguar over-wing station. The MiG-
29 upgrade allows carriage of R-77 missile. DRDO’s Astra is the 
first air-to-air missile developed in India. It is an all-weather 
BVRAAM that features mid-course inertial guidance with ter-
minal active radar homing. It can take targets at a distance of 
20 km and long-range targets up to a distance of 80 km. Astra 
has been integrated with IAF’s Su-30MKI and will come on 
board Mirage 2000 and MiG-29 in the future. Limited series 
production of Astra missiles began in 2017. The Astra Mk-2 is 
an advanced version of the Astra Mk-1 missile and estimated 
range in excess of 100 km. It will be the Indian equivalent to 
Meteor BVRAAM, with ‘Dual-pulse rocket Motor’. The Meteor 
(100 km range) developed by MBDA is being acquired with 
Rafale. Rafael Advanced Systems Python-5 of Israel has been 
selected as the secondary close combat, heat seeking missile for 
the LCA Tejas after R-73. India has made a request for informa-
tion about integrating Meteor on their Su-30MKI.

Air-to-surFAce Missiles
Precision of delivery can be considered the single most impor-
tant development for surface attack. It is not only more econom-

ical to destroy the target, but also reduces collateral damage. 
PGMs use radio, radar, optical or laser marking for guidance 
and targeting. Lockheed Martin Hellfire II anti-tank missile is 
guided by the millimeter-wave radar aboard Boeing AH-64D 
Apache Longbow. India’s acquisition of 22 Apache AH-64Es 
would include over 1,350 Hellfire missiles and 245 Raytheon 
Stinger AAMs. Light Combat Helicopter (LCH) is planned to be 
fitted with indigenous anti-tank missile Helina. MiG-29K can 
carry Kh-31A and Kh-35 anti-shipping missiles.

Air-to-surface missiles score over bombs with longer stand-
off ranges and speed of impact, but often have lighter warhead. 
Air-launched Tomahawk cruise missile, the anti-ship or land-
attack Harpoon missiles are good examples. IAF acquired 24 
Harpoon Block II missiles for its maritime strike Jaguars in 
December 2010. Rafale has options of the modular Hammer 
air-to-surface PGM system and AM-39 Exocet sea-skimming 
missile. Russian air-to-surface missiles carried on Su-30MKI 
include Kh-59 ME TV guided standoff missile with 115 km 
range, Kh-59MK active radar homing anti-ship missile (285 
km), Kh-31 anti-radar missile (30 km) and Kh-29 laser guided 
missile (30 km). India’s DRDO is developing ‘Nag’ (HeliNa) 
anti-tank missile. Its air-launched cruise missile BrahMos has 

already been tested from a Su-30MKI. 
Once the AESA Radar comes with Su-30 
MKI upgrade, it will be a potent combi-
nation. BrahMos II would be a Mach-7 
Hypersonic Cruise Missile being devel-
oped in collaboration with Russia. India 
is looking at integrating the MBDA 
Brimstone ground attack missile on 
Su-30MKI. DRDO is also developing the 
nuclear capable Nirbhay cruise missile.

counters to AeriAl Missiles
Lockheed Martin is helping the US Air 
Force (USAF) Research Laboratory 
develop and mature high-energy laser 
weapon pod, including the high-energy 
laser that will be demonstrated on a 
fighter jet by 2021. The fibre laser is 
called Self-protect High Energy Laser 

Demonstrator or SHiELD. If successful, the technology could be 
a game-changer that could take out surface-to-air and air-to-air 
missile threats more cheaply than current intercept methods. 
Northrop Grumman is working with the USAF to develop radi-
cal new laser weapons for supersonic fighter jets and hopes to 
test them in 2019 with plans to use directed energy systems for 
self-protection. Rail-guns use electromagnetic fields and power-
ful magnets to launch projectiles at hypersonic speeds. These 
projectiles are hard to follow and destroy because of their low 
altitudes and blistering speeds.

WAy AheAd
DRDO is working on a slew weapons including Directed Energy 
Weapons, and hypersonic vehicles/missiles. The immediate 
concern for the IAF is to replace and upgrade AAMs by acquir-
ing those with longer range and better capability under counter-
measures environment. The inventory has to be large enough 
for operations against both the adversaries China and Pakistan. 
Similarly, PGM inventories have to go up. It is heartening to note 
that many orders have been placed in last six months. Rafale 
squadron will form in India in April 2020. Early operationalisa-
tion of the aircraft as a weapon platform should be a priority to 
take advantage of contracted modern weapons. SP

Precision of 
delivery can be 

considered the single 
most important 
development for 

surface attack as it is 
more economical and 

reduces collateral 
damage
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Military  Drones IAF  Special

What researchers are trying to develop is a suitable digital interface to enable the fighter pilot 
to easily control a swarm of drones with a few general commands

Swarming and Teaming – 
UnleaShing 

The Unmanned Force

By Joseph NoroNhaIl
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Drones are now an indispensable component of  military 
power. Since the turn of the century, drones, technically known 
as unmanned aerial vehicles (UAVs) have proliferated rapidly. 
Around 90 countries currently possess military drones and the 
unmanned/manned mix of major air forces could exceed 50/50 
in just 15 or 20 years. Even non-state actors are able to use 
drones to devastating effect, as demonstrated by the September 
14 coordinated strikes on two Saudi Arabian oil facilities.

But the United States (US), where the drone story really took 
off, realises that its free run is over, mainly because drones are 
extremely vulnerable to a variety of threats. In June, Iran’s 3rd 
Khordad Air Defence (AD) missile system shot down a Northrop 
Grumman RQ-4 Global Hawk surveillance drone that had 
allegedly violated Iranian airspace. And in August, a General 
Atomics MQ-9 armed drone, known as 
unmanned combat air vehicle (UCAV), 
was brought down by Houthi rebels in 
Yemen using a surface-to-air missile 
possibly provided by Iran. 

Therefore, the US and other nations 
are now urgently seeking to make their 
UAVs more survivable using the prin-
ciple “survival lies in numbers”. Drone 
swarms and Manned-Unmanned Team-
ing (MUT) are two ways to do so. 

SWARMING TO SURVIVE
At present, each operational UAV needs 
a separate controller. But thanks to 
advances in chip technology and soft-
ware, it is becoming possible for drones 
to achieve mutual coordination and 
create a drone swarm. This has been 
spectacularly demonstrated several 
times with aerial ballets of hundreds 
of small drones dancing, blinking and 
manoeuvring in coordination. However, 
all these devices were pre-programmed 
or choreographed in advance, whereas 
in a true military swarm, every UAV is 
partially or fully autonomous. Although 
the mission commander sets the over-
all mission objective, individual drones 
make decisions autonomously.

The US Defence Advanced Research 
Projects Agency is in the forefront of 
research to give drone swarms the abil-
ity to operate and collaborate autono-
mously even without GPS guidance. 
For instance in October 2016, 103 bird-
sized Perdix micro-drones launched 
from three F/A-18 Super Hornet combat 
jets, flew in a swarm and demonstrated 
collective decision-making, adaptive formation flying, self-heal-
ing and other typical swarming characteristics.

How does a swarm help survival? Scores or even hundreds 
of armed quadcopter drones could be simultaneously launched 
towards the target from ground vehicles or aircraft. These 
could either link up and fly to the mission area or follow dif-
ferent routes to saturate the battlefield and overwhelm even 
the most sophisticated current Russian or Chinese AD systems. 
They could then mount attacks within milliseconds of each 
other. Even if some drones were intercepted en route to the 
target, enough would probably survive to execute the strike.

MANNED-UNMANNED – TRIUMPHING THROUGH TEAMWORK
While it could take years to endow drones with the Artificial 
Intelligence (AI) necessary to operate in large autonomous 
swarms, what is likely to emerge much sooner is MUT – the 
control of unmanned systems from a manned aircraft. Air-
bus is already performing flight tests to validate the concept. 
For instance five Airbus Do-DT25 target drones have been 
successfully controlled by a mission group commander air-
borne in a command and control aircraft. In Airbus’s vision, 
MUT will be an important element of Europe’s Future Combat 
Air System (FCAS). Boeing too has a team of 15 autonomous 
test-bed drones to refine autonomous control algorithms, 
data fusion, object detection systems and collision avoidance 
manoeuvres.

On a scale smaller in numbers, but 
larger in size and power, the USAF’s 
Project Skyborg aims to acquire fast, 
stealthy UCAVs that can fly and even 
fight alongside manned fighters. For 
instance, the Kratos XQ-58 Valkyrie 
is undergoing a series of tests as a 
“wingman drone” with the inten-
tion of having an operational system 
ready by 2023. One or more Valkyrie 
drones could fly in formation with a 
manned F-35 or F-15EX fighter jet. 
The human pilot could send Valkyries 
ahead to probe the enemy defences 
before deciding how best to penetrate 
them. The downing of a scout Valkyrie 
would be undesirable no doubt, but its 
expected $2-3 million price tag pales 
into insignificance against $100 mil-
lion for the jet fighter. And no human 
life would be lost.

The USAF Academy even believes it 
can “train” UAVs in offensive and defen-
sive fighter tactics as well as to perform 
standard 3D manoeuvres that fighter 
pilots use to support each other in com-
bat. The question is – can a combat 
pilot busy with flying his own aircraft 
also control a bunch of UAVs? What 
researchers are trying to develop is a 
suitable digital interface to enable the 
fighter pilot to easily control a swarm of 
drones with a few general commands. 
And give the drones enough AI to exe-
cute complex missions with just a few 
simple instructions. Drone costs also 
need to be kept low, especially if they 
are jet powered.

ETHICAL ENIGMA
The technological challenges of MUT are somewhat less daunt-
ing than those of drone swarms. Besides there would be far 
fewer ethical objections since a human pilot is in control of 
the robotic wingmen. On the other hand, the possibility of 
fully autonomous UAVs that depend solely on AI to perform 
advanced functions like targeting and weapon launch, without 
human oversight, is deeply worrisome for ethicists. Who would 
be legally responsible if an autonomous drone swarm were to 
hit a hospital or go berserk and start attacking random targets, 
for instance? But that is another story. SP
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Business AviAtion  PURCHASE

There is a long overdue requirement to rationalise and simplify the 
tax regime to promote the growth of the industry, encourage leasing 
activity and allow seamless transfer of assets within the country

Duties anD taxes on import/
purchase of Business aircraft

By Rohit KapuR

When the Goods and services tax (Gst) was rolled out in 
July 2017, it brought an end to the erstwhile aircraft import duty 
regime that was introduced in India in 2007, in an irrational move 
that brought the growth of the fledging Business Aviation (BA) 
industry to a grinding halt. The growth, which showed approxi-
mately 25 per cent CAGR in 2007, was reduced to a trickle by 
2011, and finally some negative figures by 2013-14. Despite sev-
eral recommendations to the Government of the day, nothing really 
changed, and no relief was given. In 2017, with the introduction 
of GST, there was hope that the decade old injustice done to the 
industry would be reversed and some relief given to allow growth. 
But as they say, what the government gives with one hand, it takes 
away by the other! The introduction of GST, reduced import duties 
to reasonable numbers, but imposed GST at ridiculous numbers, 
resulting in creating further pain to the companies importing, buy-
ing or selling aircraft. For the first time, aircraft purchasers in the 
“Private” Category, were clubbed with “Sin Goods” in the highest 
28 per cent bracket of the GST! The problem is acute. The irratio-
nal duties and taxes are not only creating a negative sentiment in 

the industry but creating its own share of problems for the gov-
ernment. In the succeeding paragraphs, I intend to explain the 
issues in a simple manner without any jargon, as I find that this is 
a confusing subject, and despite being in effect for over two years, 
most of the people are not clear about it.

The Present Status. I have attached the details in a Table 
(next page) for those who would like to take a deep dive. Simply 
explained, aircraft can be imported, or purchased, in either one 
of the following ways:
○ Purchase/Import for Private Use: This implies that the air-

craft can only be used for private or personal use and can-
not be used for commercial use or charters. Most leading 
companies would like to buy their aircraft in this category 
since they want to use it for their senior leadership to travel 
for promotion of business. Most companies do not intend 
to make profits by these operations, and this is a mere tool 
for business growth and increasing outreach, the same way 
that politicians use aircraft during elections. This attracts 
the following duties/taxes:

Particulars ErstwhilE rEgimE gst rEgimE
Purchase of aircraft import import

  The applicable import duty and credit eligibility on 
import of aircraft/spares was as follows:

  Under the GST regime, taxable event shall be import 
of taxable goods wherein IGST shall be applicable on 
import of aircrafts/spares

aircraft - NsOP aircraft - NsOP
○ BCD (2.5%)
○ ADC and SAD-NIL
○ EC + SHEC on BCD (3%)
○  Credit of BCD and EC + SHEC on BCD was not available

○ BCD (2.5%)
○ SWS on BCD (10%)
○ IGST (5%)
○  Credit of BCD and SWS on BCD would not be available
○ Credit of IGST would be available as credit

aircraft - personal use aircraft - personal use

Source: Deloitte-BAOA 
Report of 2018

○ BCD (3%)
○ ADC (12.5%)
○ SAD (4%)
○ EC + SHEC on BCD and ADC (3%)
○  Credit of BCD and EC + SHEC thereon was not available
○  Credit of ADC was not available since the same was not 

covered by the definition of capital goods
○  Credit of SAD was not available to service provider

○ BCD (3%)
○ SWS on BCD (10 %)
○ IGST (28%)
○ Compensation cess (3%)
○  Credit of BCD and SWS thereon would not be available
○  Credit of IGST would be available if aircraft is used for 

furtherance of business
○  Credit of compensation cess would be available to 

offset against compensation cess liability (if any) and 
the same is used for furtherance of business

CompArison of Duty struCture: purChAse of AirCrAft
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› Basic Custom Duty (BCD): 3 per cent
›  Social Welfare Surcharge (SWS): 10 per cent of BCD
› IGST: 28 per cent
› Compensation Cess: 3 per cent
›  Credit on BCD and SWS will not be available
›  Input Tax Credit (ITC) of IGST will be available if aircraft is 

used for furtherance of business. However, no guidelines 
laid down as to how this will be established.

○ Purchase/Import for Non-Scheduled Operators of Com-
mercial Operations (NSOP): This implies that the aircraft 
can only be operated for commercial purpose and not for 
any private use. Every flight on the aircraft (except some 
test and maintenance flights etc) must be invoiced, and the 
applicable GST for charters needs paid to the government. 
This attracts the following taxes:
› BCD: 2.5 per cent
› SWS: 10 per cent on BCD
› IGST: 5 per cent
› Credit on BCD and SWS will not be available
› ITC on IGST will be available

The Challenge
○ While most large companies want to use their aircraft in the 

private category, the vast difference between the GST (5 per 
cent for NSOP vs 28+3=31 per cent for Private Use) is a major 
disincentive for purchase of aircraft in the private category. 
Most companies end up setting up a subsidiary as an avia-
tion entity, with an NSOP, and have a captive use of charters 
for their senior leadership from their own entity. This is a 
perfectly legal option. Though the government loses out on 
an initial lumpsum windfall of IGST, since every flight attracts 
a GST for charters, the government ends up collecting the 
same amount of GST (or maybe even more, depending on the 
number of hours flown), in a period of 3-5 years of use.

○ When the government implemented higher IGST for private 
use, with the hope of higher collections, the practical issue 
is that only 10 per cent of the aircraft are being bought or 
imported in the private category, hence there is huge short-
fall for the government in estimated IGST collection.

○ Due to a large number of companies preferring to go for 
the NSOP route, rather than the private use, the number of 
NSOP companies with one or two aircraft has drastically 
increased, thereby increasing the headache for the DGCA, 
which follows a stricter oversight for NSOPs, as compared 
to private operations, as NSOP is a commercial operation for 
the public. It puts an additional strain on DGCA resources.

○ Since the BCD on the NSOP and the Private category imports 
have a difference of 0.5 per cent (2.5 per cent vs 3.0 per 
cent), the NSOP user gives a declaration at the time of import 
to the Customs and Excise Authorities, that the aircraft will 
only be used for commercial operations, as the importer has 
availed a concession on the import duty. When this same 
NSOP operator, after a few years of use, wants to sell his 
aircraft, to someone who wants to buy it privately, there 
is requirement to get a NOC from the Customs and Excise 
department that they have no objections for the same. This 
process can take months, and in most cases, the Customs 
and Excise department refuses to give the NOC, or insists 
that the concessions that were availed at the time of import 
needs to be refunded to the government as the aircraft will 
now be used in a private category. Since the process is so 
long and tedious, most sellers prefer to sell the aircraft 
overseas, and not in the domestic market, hence causing 
precious loss of the aircraft from the Indian inventory. With 

every aircraft sold out of the country, there is a correspond-
ing loss in jobs for the people supporting it.

The ReCommended SoluTion
This problem has been prevailing for the past 12 years, ever 
since the differential duty structure was introduced in India in 
2007, and has hampered the growth of the BA industry, as well 
as domestic transactions of aircraft from one buyer to another 
within India. It has also put the brakes on leasing activity of air-
craft in the country, as leasing companies, being non NSOP, will 
have to pay 28 per cent IGST and 3 per cent Cess at the time of 
purchasing the asset, and then only be able to lease their assets 
to the end users, that is the NSOP companies or private opera-
tors. Presently the effective outflow of foreign exchange for lease 
of aircraft for both commercial, NSOP and private aircraft is exor-
bitant and been reported as almost $6 billion per year, though 
this is not a confirmed figure. This amount of foreign exchange 
can be saved in case leasing activities can be encouraged in India

Some of the simple steps that the government can take to 
resolve these issues are as follows:
○ Equate the BCD on aircraft import for both NSOP and Private 

category. Ideally, this should be brought down to zero, as com-
mercial airlines attracts zero import duty, and NSOP is also 
a commercial operation. If there must be a differentiation, it 
must be in the IGST being charged to NSOP and private opera-
tors, and not in the BCD. This will resolve the problems of 
Customs and Excise for domestic sale of aircraft, as the NSOP 
importer will not be required to give any undertaking for 
availing concessions on BCD for NSOP at the time of import.

○ Presently, Business aircraft are classified as either under NSOP 
use, or for private use. This creates unnecessary confusion. Re-
classify the aircraft operations category as the following:
›  Commercial Use, that is NSOP: These aircraft can only be 

used for charters and should attract 5 per cent IGST with 
ITC as presently being followed. They should be taxed in 
the same way as airlines are being taxed.

›  Non-Commercial Use. These are those companies which 
buy the aircraft for their business use and do not have the 
requirement for commercial use of the aircraft. The flying 
activity promotes business development and adds to the 
GDP of the country, besides creating jobs etc. They should 
attract an IGST of 12 per cent with ITC. This should also 
attract lesser DGCA oversight as compared to NSOP, as it is 
not meant for the use of commercial passengers.

›  Non-Commercial Use-Private: These are those aircraft which 
are bought by individuals for their personal pleasure and not 
intended for promotion of business. These can be levied an 
IGST of 18 per cent with or without ITC, as this is the only 
category which is not adding to the GDP of the country. This 
should attract minimum oversight by the DGCA.

○ Leasing companies should be given an exemption to import 
aircraft without paying any BCD or IGST at the time of pur-
chase. Once they further lease the aircraft to end users, the 
applicable rate of IGST should be levied, depending on how the 
aircraft is being used, for commercial or non-commercial use.

○ To encourage the activity of Aircraft Management, the IGST 
should only be applicable as per the end use of the aircraft, 
and not as per how it is being acquired. For example, Per-
son A, wants to buy an aircraft in his company, but wishes to 
use it only commercially. He only wants to be the owner, and 
desires to allow an NSOP company (which in this case will 
be the Aircraft Management Company) to use the aircraft as

Continued on Page 31...  
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50 per cent of design and development work for the American aviation giant’s wide body 
aircraft engines being done at Bengaluru centre

GE brinGs Ai into 
prEvEntivE mAintEnAncE 

to rEducE jEt EnGinE 
fAilurE by onE-third

By Vishal Thapar, GE FaCiliTY, BENGalUrU

An Artifical Intelligence-driven, data analystics-based 
breakdown pre-empting system pioneered by GE’s Bengaluru-
based John F Welch Technology Centre is poised to revolution-
ise preventive maintenance of jet engines by reducing unsched-
uled engine removal from civil airliners by one-third.

Validated in a pilot project with the Dubai-based Emirates 
Airline, this maintenance solution is a hybrid application of 
an Artificial Intelligence and Machine Learning ‘Digital Twin’, 

and in combination with GE’s deep domain expertise, is set to 
be a big driver for the American aviation giant’s engine sus-
tenance business worldwide, and will be on offer to Indian 
operators soon.

Image analystics, similar to face recognition algorithms, 
will be part of the solution which will let software take preven-
tive maintenance decisions and even prioritise remedial action 
based on a damage ranking mechanism.

Foam Wash is another technology, Which extends the liFe oF engine blades through optimum cleaning oF dust
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“This Hybrid AI solution has been developed initially for the 
wide body segment. We shall move to the narrow bodies soon 
for the shortest possible turnaround time and to facilitate maxi-
misation of cycles by the operator,” announced Alok Nanda, CEO 
GE India Technology Centre.

Being pitched as the 21st century fleet management pana-
cea, the Digital Twin is programmed to minimise engine inspec-
tion, disruption and removal, and ensure the availability of the 
asset on the wing for more time. 

Strengthening MaterialS
A cutting-edge Materials lab at the Centre is at the heart of the 
capability to prevent materials failure. Failure analytics, and a 
unique capability to scan materials, their images magnified up to 
30,000 times, put the Materials lab in the super nano space, mak-
ing it well placed to scan grain structures of materials and alloys 
which have broken down, and take 
remedial steps to improve strength of 
materials. This facility also enables ther-
mal barrier coating for bigger engines to 
cope with super high temperatures.

“Every operator wants predictabil-
ity of failure. This is where our analyt-
ics come into play, combing data with 
domain knowledge,” says Dinakar 
Deshmukh, GE Aviation’s global VP 
Data & Analytics. “This will help air-
lines decide when to take a decision. It 
is also a big safety driver,” he explains.

The ‘Digital Twin’ is part of cutting 
edge work being done at GE’s Benga-
luru Centre, which has completed 20 
years in India this year. This reporter 
was part of a select group of journal-
ists who were given a rare opportunity 
to visit this Centre, which is only the 
second GE research and development 
establishment anywhere in the world 
after the one set up in New York the leg-
endary Thomas Alva Edison.

‘leaP’ to SucceSS
The John F Welch Technology Centre 
had an early baptism by fire, when it 
was co-opted into the development of 
the iconic CFM International LEAP (Leading Edge Aviation Pro-
pulsion) engine, which has become a best-seller in the narrow-
body segment. This was the successor to the very successful 
CFM56 produced by CFM International, a joint venture between 
GE Aviation and French Safran Aircraft Engines. Indigo is a big 
Indian operator of the LEAP engine.

“The Bengaluru Centre was involved in the early architec-
ture, concept and design stage for LEAP. This early entry into 
LEAP help us put the building blocks together as a high-tech 
centre. It also gave us an opportunity to build up our credibil-
ity,” recalled Nanda. LEAP threw GE’s Bengaluru Centre into 
the deep end of demanding expectations in an increasingly cut-
throat airline operator business. “The airlines wanted to push 
the number of cycles, and the engine had to be maintainable for 
high tempo of operations. Very importantly, we also had to get 
the fuel burn and emissions right,” Nanda said. 

cracking coMbuStion
The result was the development of the TAPS-II combustor for 

leaner burn and dramaic reduction in emissions to not just 
meet but better the stringent CEAP environmental standard 
of less than 5 per cent NOx emissions. “The TAPS combustor 
has 40 per cent margin to CAEP 6 limits. Our work has gener-
ated 50+ patents in combustion, 20 in the TAPS domain alone,” 
Nanda explained. The LEAP nozzle is among four components 
certified by the US FAA. The nozzle is the first FAA-approved 
3D-printed component.

“From the design of the largest selling engine, we got LEAP 
into the factory. A Tata facility at Hyderabad is making LEAP 
parts,” said a jubilant Nanda. TAPS combustor nozzles for 
35,000 LEAP engines sold worldwide have been made in India.

leaPing into the Future
It’s work on LEAP, and Asia becoming the largest market, lifted 
the Bengaluru Centre into the wide body segment. “We’ve been 

involved in the GE9X engine for the Boe-
ing 777X from the design stage. The air-
craft will fly with this engine next year. 
Fifty per cent of the wide body work is 
being done out of India. We are now a 
growth engine for aviation,” he said.

Besides advanced variants of the 
TAPS combustor, which deals with tem-
peratures of up to 1,600 degrees Celsius, 
composite rotor blades and fan casings 
as well as on wing inspection systems 
have been developed in India. The TAPS 
III combustor for the GE9X takes com-
bustion technology to the next level.

SucceSS in 3D
Dramatic improvement in fuel efficiency 
and significant weight reduction are at 
the heart of requirements for these new 
age jet engines, and one of the enablers 
is Additive manufacturing – also called 
3D printing – which is being hailed as 
a technology of the future. GE’s Welch 
Technology Centre is doing pioneering 
work with this technology.

3D eliminates the need for tools, 
expands freedom for design, shrinks 
design time and test schedules by half 
and sharply reduces the number of parts. 

For the TAPS combustor, for instance, 855 parts have come down 
to 12 thanks to 3D printing, time for design tests has shrunk by 6 
months. The new technology has enabled 5 per cent weight reduc-
tion, and 20 per cent less fuel burn.

As stated above, nozzles for TAPS combustors in 35,000 
engines sold across the world have come out of 3D printing. Sens-
ing potential, GE has started Ad Works, a consultancy for using 
3D Printing technology for precision manufacturing in India. 

FoaM WaSh Miracle
Foam Wash is another technology which the aviation major is in 
the process of commercialising, and adding to its sustenance ser-
vices. This technology extends the life of engine blades through 
optimum cleaning of dust. Stubborn layers of dust reduce engine 
performance and time on the wing, and increase fuel consump-
tion. GE claims that this is 50 per cent more efficient than wash-
ing the blades with water. Exhaust temperatures have halved 
during pilot trials of foam wash technology which will on the 
market in 2020. SP

“We’ve been involved 
in the GE9X engine 
for the Boeing 777X 

from the design 
stage. The aircraft 
will fly with this 
engine next year. 

Fifty per cent of the 
wide body work is 
being done out of 

India. We are now a 
growth engine for 

aviation.” 
— Alok Nanda,  
CEO, GE India 

Technology Centre
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IAF  Special

The World War II saw a large number of military  
aircraft types developed and deployed by the Allied nations 
as they sought first to check the rapid advance of Germany 
and Japan and later to defeat them. Yet, Supreme Commander 
General Dwight Eisenhower did not name a fighter or bomber, 
but the Douglas DC-3 light transport aircraft (United States 
military designation – C-47 Skytrain) as the single most impor-
tant aircraft responsible for the Allied victory. The DC-3 could 
operate from practically anywhere – even from grass or dirt 
strips if paved runways were not available.

The DC-3 is a fixed-wing propeller-driven aircraft designed 
and produced by the Douglas Aircraft Company, now a part 
of Boeing. Its first flight was on December 17, 1935, and it 
entered commercial service with American Airlines in 1936. 
Powered by two Pratt & Whitney piston engines, it has a cruise 
speed of 333 kmph, range of 2,400 km and payload capacity 
of 2,700 kg or 32 passengers. Before World War II, the DC-3 
had revolutionised air transport in many countries and had a 
lasting effect on the airline industry. So amazing was its speed, 
range and economy of operation, that, by the end of 1938, 95 
per cent of all US commercial traffic was carried by the DC-3. 
In fact, it was the first aircraft to make a profit without govern-
ment mail contracts or subsidies. By 1940, it captured 90 per 
cent of the global market.

Soon after the War, thousands of war-surplus DC-3s were 
unleashed on the market and were quickly grabbed by most 
of the world’s airlines which had long been starved for planes 
thanks to the manufacturers’ preoccupation with military air-
craft. Air India too banked heavily on the DC-3 and its pilots 
affectionately referred to it as the “amiable cow”. The DC-3 
remained a significant part of the global air transport system 
until the 1970s when jets became the norm.

The history of the Indian Air Force (IAF) in the first few 
years after Independence, is also inextricably intertwined with 
that of the DC-3 Dakota. In August 1947, the Royal Indian Air 
Force (RIAF) was totally unprepared for war. After some of its 
assets were transferred to Pakistan, it had just 70 fighter and 
fighter bomber planes plus seven DC-3s under No. 12 Squad-
ron. When the Maharaja of Kashmir signed the Instrument 
of Accession on October 26, 1947, an urgent need arose to 
induct military forces into Srinagar to save the city and airport 

from being overrun by tribal militants backed by Pakistan. 
The only viable option was to airlift troops to Srinagar and it 
fell to 12 Squadron, under the command of Wing Commander 
K.L. Bhatia, to ferry in the protection force. The airstrips at 
Jammu and Srinagar were short and unpaved without navi-
gational and landing aids, fire fighting and refuelling facilities. 
The first three Dakotas carrying troops of 1st Sikh Regiment 
landed at Srinagar on October 27, 1947. In the weeks ahead, 
an entire infantry brigade was airlifted to Srinagar. Apart from 
its transportation task, the Squadron also conducted impro-
vised bombing sorties when required by rolling bombs out of 
the aircraft’s cargo bay.

In the spring of 1948, another crisis developed when the 
road from Srinagar to Leh was under threat of being sev-
ered and Poonch became isolated. The only way to prevent 
Poonch from falling was to deliver supplies and reinforce-
ments through a rapidly built emergency airstrip. Once again 
it was the doughty Dakota that was pressed into service to 
carry supplies to the beleaguered troops and refugees. On 
May 24, 1948, Air Commodore Mehar Singh led a flight of six 
Dakotas across the Himalayan ranges of up to 6,000 metres 
height before landing at an improvised sandy airstrip next to 
the River Indus at a height of 3,500 metres. The aircraft had 
never flown at such high altitudes before. It had neither de-
icing equipment nor a pressurisation system. Over the next 
few days, soldiers, arms and ammunition, food, tents and 
medical stores were flown in and Ladakh was eventually 
saved from falling into enemy hands. The air bridge to Poonch 
was maintained for a year during which 12 Squadron flew 
over 700 sorties and airlifted 1,000 tonnes of stores before the 
declaration of ceasefire on January 1, 1950.

Civil DC-3 production ended in 1942 at 607 aircraft. How-
ever, several military variants were produced during the World 
War II taking total production to over 16,000 aircraft. The 
plane had some two dozen nicknames of which “Gooney Bird” 
and “Dakota” were the most prominent. Its robust construction 
and legendary survivability earned it the light-hearted descrip-
tion of “a collection of parts flying in loose formation”. Over a 
thousand DC-3s are probably still flying today. SP

— Joseph NoroNha

Douglas Dc-3 Dakota – 
an all-time great

The history of the Indian Air Force  in the first few years after 
Independence, is also inextricably intertwined with that of the  
DC-3 Dakota
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appointments

Air Marshal Harjit Singh Arora 
took over as the Vice Chief of 
Air Staff on October 1, 2019. 
The Air Marshal was commis-
sioned into the fighter stream 
of the IAF in December 1981. 
He has rich and diverse expe-
rience of accident free opera-
tional flying which includes on 

MiG-21, MiG-29 and other aircraft including helicopters, 
in the inventory of the IAF. As an Air Vice Marshal he 

was Air Defence Commander at Headquarters of West-
ern Air Command as well as Eastern Air Command. As 
an Air Marshal, he has held the appointments of Direc-
tor General (Inspection and Safety) and Director General 
Air (Operations) at Air Headquarters. He is a graduate of 
Defence Services Staff College and National Defence Col-
lege and is Master of Philosophy in Defence and Strategic 
Studies. Before taking over as the VCAS, he was the Air 
Officer Commanding-in-Chief, South Western Air Com-
mand, IAF from October 1, 2018. In recognition of his dis-
tinguished service he has been awarded AVSM and ADC.

Air Marshal Sandeep Singh 
has taken over as the Deputy 
Chief of Air Staff on  October 
1, 2019. He is an alumnus of 
the National Defence Acad-
emy (NDA) and was commis-
sioned in the Fighter stream 
of the Indian Air Force (IAF) in 
 December 1983. He has flown 

a number of fighter and transport aircraft like MiG-21, 
MiG-29, Su-30, Kirans, Jaguars, Mirage 2000, AVROs and 
AN-32s and commanded Su-30 Squadron and two fly-
ing stations. Air Marshal Singh is an Experimental Test 
pilot and qualified Flying Instructor with over 4600 hours 
of flying experience. He was earlier the Commandant of 
Aircraft and System Testing Establishment and also the 
Senior Air Staff Officer (SASO) of Eastern Air Command. 
He has been awarded AVSM and VM.

Air Marshal S.K. Ghotia took 
over as the Air Officer Com-
manding-in-Chief, South-West-
ern Air Command, on October 
1, 2019. An alumnus of the 
National Defence Academy, he 
was commissioned into the 
fighter stream of IAF in Decem-
ber 1981. He is a Qualified Fly-

ing Instructor with more than 1000 hours of instructional 
experience. The Air Marshal has served in a number of 

important staff appointments which include Director 
Intelligence at Air Headquarters, Ops 1A at Headquarters 
Western Air Command, Principal Director Training (Fly-
ing) at Air Headquarters, Air Attaché at Embassy of India, 
Paris, Air Officer Commanding COBRA Group and Assis-
tant Chief of Air Staff (Intelligence). He has undergone 
the Air Staff Course at the Defence Services Staff College, 
Wellington and has undergone the Higher Air Command 
Course at College of Air Warfare. Prior to taking over the 
South Western Command, he was the AOC-in-C, Training 
Command, IAF. He is the recipient of VSM.

Air MArshAl hArjit singh ArorA
Vice chief of the Air StAff

Air MArshAl sAndeep singh
Deputy chief of the Air StAff

Air MArshAl s.K. ghotiA 
Air officer commAnDing-in-chief, South WeStern Air commAnD

 an NSOP aircraft, he should at the time of import/purchase 
declare that the end use of the aircraft will be under NSOP 
of ABC company, and hence will pay only 5 per cent IGST. 
Thereafter, even if he uses it personally, he will be invoiced 
by the Aircraft Management company as per the prevailing 
market rate with applicable GST. This will help Person A to 
be be the legal owner of the aircraft, use it commercially 
without acquiring his own NSOP, and avail all depreciation 
benefits. This will also help in consolidation of the indus-
try to fewer and better run NSOP companies, functioning as 
Aircraft Management companies, with proper safety proce-

dures, and will facilitate DGCA to implement oversight on 
these companies without a strain on their resources.
To conclude, there is a long overdue requirement to ration-

alise and simplify the tax regime to promote the growth of the 
industry, encourage leasing activity and allow seamless transfer 
of assets within the country. With increased growth and activity, 
the government will stand to earn a much higher revenue, even 
if the reduced IGST, as per recommendations, is implemented. SP

The writer is the Managing Director, Arrow Aircraft Sales 
and Charters.

Duties anD taxes on import... continued from Page 27



LAST word

32 ISSUE 9 • 2019  www.sps-aviation.com

Intelligence reports indicate that the Pakistan Air 
Force (PAF) is in the process of activating the airfield at Skardu 
in Gilgit Baltistan in Pakistan Occupied Kashmir, located close 
to Kargil. The intention of Pakistan appears to be to deploy com-
bat aircraft of the PAF including the JF-17 Thunder, the Mirage 
V and possibly the F-16, most likely for operations against India 
in the event of a military conflict between the two nations in 
the near future. Intelligence agencies have observed that three 
C-130 tactical airlift aircraft of the PAF have been transport-
ing equipment to Skardu, needed to support operations by the 
combat fleet of the PAF. 

Skardu airport which is functional from dawn to dusk, is 
normally used for air operations by the civil aviation segment. 
Civil flights are operated essentially to support activities such 
as tourism, trekking and expeditions for which Skardu is a 
major hub-centre. Skardu airport currently has two asphalt 
runways of which the shorter one is just over 8,700 feet 
long and the longer one is just under 12,000 feet. Both these 
runways that are currently used primarily by aircraft of the 
Pakistan International Airlines, are eminently suitable for sup-
porting operations by combat aircraft of the PAF and as such, 
Skardu airport is also designated as a forward base of the PAF. 
Combat aircraft of the PAF have, in the past, been deployed 
at Skardu either for an air exercise or if required, to carry 
out sorties in support of ground operations undertaken by the 
Pakistan Army in the event of tension or outbreak of hostilities 
between India and Pakistan. 

The current deployment of combat aircraft by the PAF at 
Skardu is meant ostensibly for an air exercise; but given the 
escalating military tension between India and Pakistan, the 
deployment of combat aircraft at Skardu is indicative of a hos-
tile intent of Pakistan. This is reinforced by other intelligence 
reports that are indicative of large scale redeployment of units 
of the Pakistan Army along the border with India. While the 
abrogation of Article 370 is being seen in India as a positive 
step meant for the benefit of the inhabitants of the state of 
Jammu and Kashmir (J&K), Pakistan is likely to make every 
effort to turn public opinion against the step taken by India. The 
one common aim of the multiple power centres in the political 
and military establishments in Pakistan appears to be to create 
massive instability internally in J&K and pave the way for fresh 
induction of militants and terrorists in an attempt to turn the 

tide against the Indian security forces deployed in the state and 
particularly in the Kashmir valley. 

The economy of Pakistan is currently in an extremely pre-
carious state. Also, Pakistan does not seem to be getting any 
support readily from the global community over her oppo-
sition to the steps taken by the Indian government for the 
full integration of the state of J&K with India. As such, Paki-
stan seems to have been left alone to fend for herself both in 
respect of the management of her failing economy as well as 
for keeping India under pressure through clandestine inter-
ference in J&K, especially in the Kashmir valley where Mus-
lims are in the majority. Pakistan is not in a position to engage 
India in a full scale war for a number of reasons. The Indian 
armed forces have now acquired the capability to deliver both 
tactical and strategic nuclear weapons which would serve as 
an effective deterrent against Pakistan opting for a full scale 
war. This limitation to some extent, applies to the Indian 
armed forces as well. The Pakistani armed forces too possess 
nuclear weapons, but only of tactical nature. However even 
tactical nuclear weapons would compel India to think twice 
before taking on a major military venture against Pakistan. 
But unfortunately, possession of nuclear weapons by India 
does not seem to have any dampening effect on Pakistan’s 
frenzy to carry on with the proxy war in J&K that she has 
been waging for the last three decades. And now Pakistan 
appears to be planning to significantly enhance the scale 
and intensity of the proxy war in the Kashmir valley. As per 
reports, plans are on the anvil in the Pakistani establishment 
to induct in a clandestine manner, Afghan Taliban in large 
numbers and deploy them in the Kashmir valley to take on the 
Indian security forces there. Of course, this will be projected 
by Pakistan as totally an internal uprising in the Kashmir val-
ley by the local population and Pakistan will continue to dis-
claim responsibility. 

It is abundantly clear from the three-decade long proxy war 
that superiority of the Indian armed forces over their Pakistani 
counterpart, both in the conventional and nuclear regimes, has 
failed to stem the tide of proxy war in the Kashmir valley. There-
fore, the need of the day for India is to develop a completely 
new capability to deter Pakistan from waging a proxy war in 
Kashmir. Unless this is done, there appears to be no possibility 
of ending the proxy war in the Kashmir valley. SP

The need of the day for India is to develop a completely 
new capability to deter Pakistan from waging a proxy 
war in Kashmir

By air marshal b.K. PaNDEY (rEtD)
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Embraer celebrates the first of 28 deliveries of the KC-390 to the 
Brazilian Air Force.  At the same time, the Portuguese Government signed 
a contract for the acquisition of five airlifters to be operated by the 
Portuguese Air Force. This is a significant moment in the KC-390 program, 
marking, not only its Entry Into Service, but also the confirmation of the 
aircraft’s export potential and operational effectiveness within NATO. 
This follows an exceptionally thorough campaign in which the aircraft 
accumulated more than 2,200 hours of flight testing in the most demanding 
environments, reinforced by thousands of engineering simulation hours. In the 
coming months the Brazilian Air Force will continue to incorporate additional 
KC-390 into service.  Embraer also looks forward to seeing  the aircraft 
recognized and accepted by other Armed Forces around the world as the natural 
choice in its field. The combination of 21st century, state-of-the-art advanced 
systems and proven engines, in conjunction with a worldwide sustainment 
alliance of reputable suppliers, makes the KC-390 the most reliable, easy to 
operate and efficient aircraft in its class.

KC-390

READY FOR 
THE MISSION
EMBRAER DELIVERS 

THE FIRST KC-390 TO THE 
BRAZILIAN AIR FORCE

kc-390.com

JOURNEY
OF WONDER

C

M

Y

CM

MY

CY

CMY

K


	SP's Aviation Cover 9-2019.pdf
	Inside Front Cover Rafale Ad
	1_Contents
	2_Editorial
	3-5_CAS
	6-8_Threat from PLAAF
	9_Rafale
	10-12_Balakot Lessons
	13-14_Apache and Chinook
	15-18_SP's MYB 2019 Flyer Ad 
	19-20_Force Multipliers
	21_Russian Page
	22-23_Aerial Weapons - Way Ahead for the IAF
	24-25_Drone Swarms and Teaming
	26-27_Duties and Taxes on Import-Purchase
	28-29_Report on Facility GE
	30_Hall of Fame
	31_NewsDigest
	32_Last Word
	Inside Back Cover Dassault Falcon Ad
	Back Cover Embraer Ad

