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126 more fighters:

 A Great Shootout or Cop-out?
The Nature of Modern War

As the world commemorates the 70th anniversary of the outbreak of World War II it’s probably an apt time to ponder over the future nature of war and how this would impact India. Given the destructive power available with the major powers and the costs it imposes on both sides, the world will never again witness a general war. All the wars fought since the surrender of Germany and Japan in May and September of 1945 have been limited wars, with the application of force limited to the theatre of conflict and/or the limited use of available resources.
 Even while Vietnam fought an all out war with all its available resources, for the USA it was a limited war with only a fraction of its available power and resources deployed. 
Probably the closest thing to a general war we have seen in recent times was the Iran-Iraq war where both countries mobilized all resources and strained every sinew to win, but even here they observed restraints on attacking civilian centers and oil installations which were critical to pay for their futile war. Since independence India has been a participant in five major conflicts, but all of them were very limited wars. In 1948 even as the Indian Army was battling with Pakistani forces, trainloads of weapons were being shipped to Pakistan as per the partition agreements. Even in 1999 during the Kargil war air services and border crossings at Wagah were as usual, and diplomacy on all tracks too was as usual. Despite the use of airpower by India, it unilaterally imposed restraints upon itself such as not crossing the LoC and restricting the use of force to the Kargil sector, thereby severely impeding the IAF’s effectiveness, prolonging the war and costing many more lives.   

Kargil was India’s first living room war
 where controlled electronic feeds lit up emotions in homes nationwide that fostered a groundswell of jingoism. While it would be rather difficult to award points like in a boxing match, India clearly emerged as the winner in terms of perceptions, despite greater losses in men and material. Since modern wars are usually militarily indecisive, perceptions are much more important than costs.  Nothing illustrates this better than the reported conversation in April 1975 between an American Colonel, visiting Hanoi to finalize modalities of the US withdrawal from Vietnam, and a Vietnamese Colonel. The American said: The NVA colonel pondered this remark a moment.  “That may be so,” he replied, “but it is also irrelevant.” 

This century has been good for India, so far. Its economy has been bounding along finally reflecting a closer correlation between promise and performance. The demographic trends have never been so propitious.  Given current trends and informed forecasts India’s GDP is expected to double every seven years or so. It is a little more than $ 1 trillion now. Thus by, say 2050, we could be looking at a GDP of over $ 40 trillion.
 If the current trend were to do slightly better and keep it up, by 2050 or even earlier, India could conceivably emerge with the world’s largest GDP. While this potential may not be realized by India’s ever squabbling, petty minded and greedy elite, many knowledgeable people abroad seem fully aware of it. Some almost certainly would be contemplating tripping us up on the way to this tryst with destiny? 

How we fare during these next crucial decades depends a great deal on how we perceive ourselves? This psychological factor is critical to sustained economic growth. Economics thinkers now seem to have come full circle in their reasoning’s. Classical economics was linked closely with psychology. Adam Smith’s other great work was “The Theory of Moral Sentiments” and dealt with the psychological principles of individual behavior. Jeremy Bentham contemplated a good deal on the psychological underpinnings of utility. It was the neo-classical economists who distanced themselves from psychology and sought explanations for economic behavior with what passed off as scientific and rational methods. It is not as if the switch was complete. Many great economists like Vilfredo Pareto, John Maynard Keynes and Joseph Schumpeter continued to base their analysis on psychological explanations. In more recent times this school of economics has been given greater importance and is reflected in the award of Nobel Prizes to behavioral economists like Herbert Simon and Gary Becker.
 Every politician worth his salt knows that national mood and perceptions are decisive in determining national outcomes. Thus defending India physically comes only next to defending its mood. 

One need not emphasize the interplay of time, technology and perception in our preparations to defend India. India now has no say in the choice of its neighbors. Pakistan came into being in 1947 and China was given Xinjiang by the USSR in 1948 and it occupied Tibet in 1951.
 Pakistan’s animosity and China’s adversarial attitude is a reality that is unlikely to change in the foreseeable future. Compounding these are troubled conditions within all our neighbors and even within India. Counter insurgency, counter terrorism and combating unconventional warfare are manpower intensive and have potentially debilitating consequences if not acted upon firmly and swiftly. India has been a laboratory for all these forms of warfare and now has well honed tactics and manpower to deal with them. While we must continue to pay close attention to these threats we must not take our eye off the external challenges that persist in dogging us.

The High Cost of Airpower!
By its very nature modern limited war will be airpower intensive. Airpower is the most capital intensive means of war. A modern fighter jet now could cost several hundred crores of rupees and the prices India’s first seem to be rising exponentially. A budget of Rs.42000 crores has been provisioned for the 126 Multi Role Combat Aircraft (MRCA) proposed to be acquired. This suggests a price of about Rs. 330 crores each. Given an operational life of about 40-50 years these would easily require at least a three-fold expenditure, for periodic maintenance and modernization. The first lot of MIG-21’s cost us less than Rs. 20 lakhs each. A brand new and latest MIG-21 variant will cost at least one hundred times that. 

Aircraft delivered ordnance also is very expensive. A run of the mill radar guided cum heat seeking missile today can cost upto Rs.50 lakhs each while an advanced long range air to air missile could cost five times that. Then we have a wide array of laser guided, and TV guided precision munitions that can be just as expensive. For instance the prices of runway busting Durandal bombs start at about Rs.15 lakhs apiece.
  Just to give the reader an idea of the cost of these new smart weapons can be gleaned from the following extract from the study cited above (see footnote 7): “while the vast majority of the expended ordnance was unguided--92.4 percent--the inverse was true for cost.   About 84 percent of cost was accounted for by the 7.6 percent of ordnance that was guided.  If the 332 cruise missiles are excluded--with their extremely high unit costs--unguided ordnance still represented about 92.6 percent of the total number expended, but the percentage of cost for ordnance that was guided decreases to 75.9 percent.” 

While the accuracy of these weapons makes them devastating, nevertheless airpower alone does not win wars. If it were so the USA would have won in Vietnam or even be winning in Afghanistan. The Israeli war in Lebanon in 2006 which mostly relied on its vastly superior airpower did not give it the results it expected. The Hezbollah was seen a victor for showing itself willing to stand up to the Israeli onslaught which in a just a few days killed 1200 fighters and civilians for just a handful Israeli causalities.
 But even this war cost Israel $1.6 billion and shaved off about 1% from its annual economic growth.
 Meanwhile the Hezbollah and Hamas continue to flourish and are now even bigger players in the politics of the region. So who won?
Credibility up the Escalatory Ladder.

Given the nature of our geography the Indian Army will still have to bear the primary burden of defending the borders. But as Kargil has shown the combination of air and land power delivers results, even and especially in the mountains. Similarly the Indian Navy has an equally vital function, particularly since it can impose huge economic costs on an imported oil dependent adversary. Nevertheless when it comes to power projection it is the conventional air power available over land and water that provides for a credible deterrent. Nuclear weapons are the ultimate deterrent, but the conditions under which they become credible will seldom arise in the modern world. Our military credibility depends upon the options we have available at every step of the escalatory ladder. The more options we have the better placed we will be to have a flexible response to situations. and that will give us the ability to respond flexibly to situations.

This is best explained with a few scenarios. Consider a situation where the Chinese in a quick and surprise offensive seize Tawang, which it has been increasingly vociferously claiming? Or they breakout of the Chumbi valley and make a southward dash? This done and as they seem poised for a drive lower down towards the plains, will our next response be to threaten the use of nuclear weapons or do we seek answers with other forms of escalation? Suppose the PLA air force attacks Hindon or Palam airports on the outskirts of New Delhi. Will an attack on Lhasa’s Gongkar airport or Kashgar airport be an adequate retaliation? Or will deterrence be obtained by an ability to strike back deep into the adversary’s homeland rather than in it’s relatively recently acquired periphery? In another scenario suppose Pakistan bombs and sets fire to our major oil refining plants at Jamnagar. What will be an adequate retribution? Will this take the form of a nuclear attack or conventional means to extract more disproportionate retribution? 

The threat to use nuclear weapons will be akin to retaliating for a stone thrown with a grenade, something that would be vastly disproportionate and therefore not credible. Credible deterrence can only be ensured by ensuring the ability to retaliate in kind and possibly even more intensively and effectively. Whatever form this may take, it cannot be excessively disproportionate. In fact by laying out scenarios one can even argue that nuclear weapons have little or no deterrent value. Deterrence can only be ensured by the ability to strike deep and powerfully at will with conventional weapons should a situation arise. This can only be obtained by airpower. That is why the acquisitions being sought by the Indian Air Force, particularly the 126 MRCA’s become extremely important and merit a wider and deeper discussion than we have had so far. Unfortunately the IAF also seems the least cerebral and most discussion averse of our services.

Freedom from Embargoes.

The cost intensiveness of modern fighter aircraft requires they stay in service for decades and also be capable of maintaining air superiority and lethality in an environment where technological advancements are rapid. This means that the aircraft we buy today must be capable of taking two or more upgrades. Thus the later the design and development the greater are the upgrade options. Take for example the MIG-21 the mainstay of the IAF. The latest upgraded MIG-21-93 has all the latest avionics and the powerful Tumanskiy R-25 300 engine. 
 In simulations the latest upgrade of the MIG-21-93 with the Klimov RD-33 engine that powers the MIG-29, designated MIG-21-97 has even outperformed the latest F-16 block 52 fighter the Pakistan Air Force is acquiring.
 But like the F-16, the MIG-21 has had one upgrade too many and not much more can possibly done on the outdated airframes. Thus both will be finally phased out around 2025 or just sixteen years hence. The next major consideration is cost. There are ways to compute these, but there are pitfalls when you compare apples and oranges. In fact a sound equation correlating costs, age, lethality, performance, state of art, replacement and maintenance costs, political risk and other factors is well nigh impossible. It seems amply clear that the final decision will be made depending on circumstances and old fashioned judgment, and some other considerations that need not be discussed here. Yet the IAF has opted for a grand competition to choose India’s biggest single item defence purchase?

Since modern fighter aircraft are not only extremely expensive but also technologically very advanced machinery constructed out of the latest materials and electronics, it goes without saying that full indigenization will never be possible. A good percentage of the parts will always be imported, either from the original aircraft manufacturer or from original equipment manufacturers (OE) in other countries. In times of conflict the wear and tear is greater and munitions stores run down very rapidly. The new generation missiles and bombs, most of which at all times will be imported, do not have very long shelf lives. This means that supply lines must be always open.

Thus the first requirement that suppliers must meet would be to promise an embargo free regime. Many countries such as the USA, UK, Sweden and Germany have embargo policies for countries in conflict written into their laws and thus it our leaderships duty to have exemptions guaranteed. Likewise we also cannot have intrusive and subjective End Use Monitoring Agreements (EUMA) in place. The recent fuss about the modification by Pakistan of the US supplied Harpoon missiles is a case in point.
 Suppose India were to put bomb racks in its US supplied C-130 transport aircraft, as the IAF did in 1971 with its Soviet made AN-12 transport aircraft? Would we have to take the USAF’s permission? These are issues for our diplomats to work on and seek cast iron exemptions. Otherwise this is the time to exclude such suppliers.

The Shoot-out in the Skies!

The great shoot out for the selection of 126 fighters for the Indian Air Force has now begun.
 Six aircraft are in the fray for this huge order, variously reported to be worth Rs.42000 crores or US$ 12.00 billion which at current exchange rates is far more than Rs.42000 crores. This will put the price of each plane somewhere between Rs.330 -400 crores. The choice is now to be made from the Russian made MIG-35, the Rafale from Dassault Aviation of France, the Eurofighter Typhoon made by a consortium of Germany, Italy, Spain and the UK, the JAS-39 Gripen produced by Saab of Sweden, and two US produced aircraft, Lockheed Martin’s F-16 Super Viper and McDonnell Douglas’s F-18 Super Hornet. Whoever gets the order is going to be laughing all the way to the bank for a long time. 

These 126 Multi Role Combat Aircraft (MRCA)
 are essentially supposed to be replacements for the older MIG-21’s and the indigenous Tejas LCA which still is to enter service and is now about fifteen years overdue. In the recent years the IAF has also phased out all its MIG-23 fighters. All these are best described as light weight frontal aviation aircraft. The MIG-21 is possibly the most successful jet fighter ever with over 11,000 produced 

The IAF’s upgraded MIG-21bis is a single engine light fighter weighing 5340 kilograms empty and a gross weight of 8725 kgs. While the performance characteristics of the MIG-21 bis are very different from the earlier variants, it is still essentially an interceptor. It also has a limited range. The Tejas which has still not arrived is also meant to be a light fighter (6500 kgs empty and 13400 kgs max take-off weight) with a somewhat limited endurance and is essentially meant to replace the MIG-21. The upgraded MIG-21bis is expected to have a service life till about 2025 when the F-16 series is also expected to be rendered totally obsolete.

The Tejas program commenced in 1983 and it is still under test in 2009. The reasons for this are many, but the IAF cannot shirk responsibility either as it has a track record of constantly delaying decisions and shifting goal posts. It took the IAF three long years to finalize its Air Staff Requirement (ASR). After the indigenous Kaveri
 engine failed its tests, the designers were left with little option but to seek an engine abroad. The IAF had earlier approved the GE-404 engine, but as this engine was now outdated and since the project was delayed due to the USA’s technology embargo, the designer recommended the EADS manufactured Eurojet EJ200.
 It seems the IAF is dragging its feet in giving approval, which is especially odd considering it is a more modern and efficient engine. This persistent resistance to an indigenous fighter has given rise to much speculation about the deeper agenda’s of some of the IAF’s top commanders. But the DRDO too doesn’t have a particularly good track record of meeting its commitments and delivering the goods as promised. In fact it is the DRDO’s rather pathetic track record that has made us such an imports dependent military power whose politics are influenced by the machinations of Indian arms agents, financiers and other assorted shadowy flim-flam men operating out of luxury hotels here and abroad. Their identities are quite well known.

How do we Stack-up?

The IAF is slated to have 270 Su-30 MKI’s, in addition to the soon to be upgraded 69 MIG-29’s and 51 Mirage-2000’s. Added to this are the 120 upgraded MIG-27’s and 108 Jaguars for ground attack duties. The IAF has 852 combat aircraft in all and is one of the more formidable air forces in the world.
 Pakistan’s air force has by contrast only 470 combat aircraft of which only 42 F-16’s can be considered to be fourth generation aircraft comparable to the Su-30’s and the upgraded MIG-29’s and Mirage-2000’s. The PAF also has on order 36 Chinese J-10B fighters. The backbone of the PAF consists of aging Mirage III and V fighters and the Chinese F-7 Skybolt, a takeoff on the MIG-21. The PAF soon expects to replace its Nanchang A-5 strike aircraft with Chinese JF-17 MRCA’s.
 The JF-17 is a result of a joint project between China and Pakistan and quite interestingly is powered by a single Klimov RD-93 engine and has an empty weight of 6411 kgs.

China’s PLA air force deploys 2300 fighter aircraft of which 290 are J-11’s and J-10’s or 4 and 4.5 generation aircraft comparable to the Su-30’s. In addition it has 100 SU-30MKK and 76 SU-27SK MRCA’s.
 The J-11 is an air superiority fighter developed from the SU-27 airframe. The J-10 is supposedly based on the Israeli Lavi
 , the development of which was abandoned under US pressure many years ago. Israel is closely associated with several Chinese military projects and is their primary source of the latest western technology. Whether this causes any alarm in our higher echelons is not known as Israel has now become integral to many of our major defence projects? While they may have the technology they, as can well be expected, also know how to extract a price and are quite comfortable doing business in India!

The Chinese PLA air force has another ace up its sleeve. It deploys over 100 JH-7 fighter bombers
 that bear an uncanny resemblance to the US F-111. The twin engine JH-7 has a weapons load of about 9000 kgs and a combat radius of 1800 kms has the capability of striking deep into India from bases in Xinjiang, Tibet and Yunnan. The Chinese also have 120 Xian H-6 bombers derived from the well proven Russian TU-16 bomber. The H-6 can carry much more ordnance than the JH-7 and also has a combat radius of 1800 kms. The Chinese have modernized these bombers in the late 1990’s with new avionics and mid-air refueling capability vastly enhancing their range. The IAF has nothing in comparison. This ability to strike deep into India without inviting a similar response gives the Chinese a clear strategic advantage. 

While the PLA air force is certainly formidable, the IAF is no slouch either and clearly outguns it with superior 4-4.5 generation aircraft. When these are coupled with the newly inducted AWAC’s and air to air refueling capability they confer on the IAF a huge force multiplier. While the IAF may be able to adequately defend Indian air space and lend close support to the army, it quite clearly lacks the capability to strike deep into the Han homeland.

The Nature of the Next War.
Then there are differences in the strategic and tactical environment that must be factored in. In the event of even a limited war with China, we must factor in the entry of Pakistan. It will find the opportunity to inflict punishment on a hard pressed India too good to pass and maybe even try to realize long cherished aspirations in J&K? If this happens the war will expand and could last a bit longer. On the other hand China wading into us when we are at war with Pakistan is extremely improbable, as past experience too has shown. The costs to China may become disproportionate as India will almost certainly hit back at it on the sea lanes with its far superior navy. The possibility of other outside intervention, by way of weapons transfers from certain middle-eastern countries, as in the past,
 cannot be ruled out.  India as of now lacks the ability to preclude this. Lastly, international intervention to prevent a disastrous escalation must be expected and the duration of the conflict limited. The world will not watch quietly as countries with nuclear weapons trade blows. 

One thing we can be certain is that the USA will impose sanctions of all parties.
 No assurances will ever be forthcoming from the USA on this. Not only this they already have in place the End Use Monitoring Agreement (EUMA)
 which is a required given by US law. Thus the USA gives itself the right to determine how, where and when we use weapons purchased by us. We ca also make no modifications to them without their approval. In this connection it would be worthwhile to refer to the newspaper article written by Air Chief Marshal (retd.) S. Krishnaswamy on the inadvisability of the EUMA. To paraphrase the late VK Krishna Menon, we unfortunately do not have a gun that can shoot only in one direction! Besides we must not forget that Pakistan is still a US ally and China is its main economic partner. For US interests to transcend all this and favor India will be to expect too much from the pragmatic Americans.

This gives us a relatively very small window of time in which a decisive and perceived military victory by inflicting spectacular and painful damage must be achieved. The period this window will be open, in all probability, will be in days and at in any case not more than a few weeks.  

All the major Indian military, commercial and logistical centers are within easy access of PLA aircraft operating from Tibet, Xinjiang, Sichuan and Yunnan, while comparable Chinese counter-value targets are mostly deep inland. Tibet and Xinjiang which border India are considered as peripheral regions in the Chinese scheme of things and serve no more than buffers. That is punishment inflicted here does not serve the same psychological purpose as in the Han dominated heartland. That means an Indian counterstrike by air will require aircraft that can carry a considerable payload deep into China. Unfortunately the MRCA’s we have or are even ordering do not have this capability. Even with mid-air refueling a highly trained pilot strapped firmly to his seat cannot fly for more than 5- 6 hours, particularly in a highly stressed situation. The human body has its limitations. So while on paper the IAF can fly to Beijing and back it is not a practical option. This can be made up by having accurate air launched long range cruise missiles such as the Brahmos, but these must be available in large numbers. Then somehow the strike deep into the homeland of an adversary by aircraft with several thousand kgs of bomb payload confers a psychological aura that a missile strike will never achieve. The payload of a missile is also very small in comparison. It might be pertinent to note here that despite all the tall talk the IAF has only recently acquired the ability to strike across the Himalayas.

The PLA air force, while still largely obsolete, can still put a huge number of aircraft into the air from its forward bases in Xinjiang, Tibet and Yunnan. To meet them the IAF too will need a large number of interceptors. That’s why we still have the concept of a light fighter aircraft, like the Tejas. But the aircraft the IAF has requisitioned now is a MRCA, which by its very definition would be a heavy, twin engined and long range aircraft. 

Comparing Apples with Oranges and then some.
Of the planes taking part in the shoot out only the Saab Gripen qualifies as a light aircraft. It weighs 5700 kgs empty and has a maximum take-off weight of 14000 kgs. It is powered by a Volvo Aero RM-12 engine which is modified GE-404 engine, which with nearly 60% of the parts still being imported from the USA suggests that it too will be vulnerable to any future US embargoes.  The latest version of the F-16 which is powered by a GE-100 engine weighs 8670 kgs empty and has a max take-off weight of 19200 kgs. It has a somewhat limited combat radius of 550 kms. The F-16 has been the USA’s most successful jet fighter program and is the quintessential dog fighter, even if it is a far cry from Col. John Boyd’s original design.
 The F-16 first flew in 1973 and the USAF will be fully phased out in 2025, which means that spares will be a problem even before that. This is also about the time when the IAF will be phasing out its updated MIG-21bis fighters. So questions must inevitably be asked about the purpose of considering an aircraft that will at best have an effective useful life of another 15 to 20 years? 

All the other contenders are considered heavy fighters each weighing more than 10,000 kgs empty. The Rafale is the lightest among these weighing a little more than 10000 kgs empty and 24500 kgs max take-off weight. It also has an impressive combat radius of about 1800 kms. Incidentally in the 2008 Red Flag air exercise conducted by the USAF in Nevada, the Rafale outperformed the F-18 Super Hornet in the proportion of 6:2, which is testimony to the superiority of both the aircraft and the pilots flying them. The heaviest aircraft in this class is the US F-18 Super Hornet which weighs 13000 kgs empty and 29900 max take-off weight. It has a combat radius of 722 kms and was originally designed for the US Navy’s giant aircraft carriers. The Russian MIG-35 weighs 11000 kgs empty and has a max take-off weight of 29700 kgs with combat radius of about 2000 kms.
 It is highly agile with vector thrusting that will enable it to out turn any known fighter. It is a much improved derivative of the MIG-29’s in service with the IAF and Indian Navy, all of which have the same Klimov RD-33MK engine. The MIG-29, including its engine is manufactured under license by HAL and that should give the MIG-35 many advantages, particularly an earlier start of indigenous production and better maintenance support. The manufacture of all the other aircraft will entail more and newer production lines, jigs and tooling, and absorption of newer production methods and technologies.

The Eurofighter Typhoon is the most recently designed aircraft and possibly the most advanced fighter in contention. It weighs 11000 kgs empty and has a max take-off weight of 23500 kgs. It has a combat radius of about 1400 kms and has super cruise capability. Super cruise means that it can fly for long periods at speeds exceeding Mach 1. As of now only 5th generation aircraft like the US F-35 and the about to be test flown Sukhoi PAK FA have this capability. All earlier fighters cruise at subsonic speeds and use their maximum speeds in short bursts and mostly when engaged in a dog fight or when evading hostile missiles. Incidentally India and Russia are collaborating in this 5th generation fighter program and the consequent aircraft a two seater version of the PAK FA is expected to enter into production by 2018. So the question again is why hurry up with this deal to buy 126 fourth or at best 4.5 generation MRCA, when something far superior is on the cards within a decade?

The IAF has on order 220 Su-30 MKI aircraft with HAL and Sukhoi Aviation, and is expected to soon order another 70-90 direct from Sukhoi Aviation to plug in gaps in its inventory. The Su-30 MKI is considered the most advanced and versatile of the 4.5 generation fighters. In exercises it has consistently outperformed comparable aircraft like the USAF’s F-15 Eagle. The Su-30 is a monster of a plane and weighs 17700 kgs empty and 38800 kgs fully loaded. It has a combat radius of over 2000 kms. Despite its size it is extremely agile and maneuverable. There is fascinating video on YouTube that shows the Su-30 mirror imaging every maneuver of the US’s 5th generation F-22. 
In mid August 2009 at the MAKS air show at Zhukovsky airfield just outside Moscow I saw the latest SU-35
 demonstrate its capabilities. It is essentially a SU-30 with 360 degrees vector thrust and without the front canards. It is also said to have a much smaller radar signature because of the increased use of composite materials enabling it to stay hidden till close. This and the latest avionics also make its lighter. The SU-35 also has a the latest phased array radar that enables it to detect targets as far as 290 kms and track as many as 30 of them simultaneously and engage upto eight at a time. It has a rearward looking radar that enables it to detect aircraft at its rear and fire missiles backwards. The sheer power and versatility of this aircraft were on show when after performing the famous Pugachev maneuver (also called the Cobra) the Su-35 did something truly spectacular. It turned a full 360 degrees on its axis while pivoted almost the same spot in the air. It is learnt that this aircraft is on offer to India so why the MRCA’s which clearly fall short in terms of capabilities?

As we have seen above, the aircraft involved in the shoot out are very different from each other. They are all first rate fighters. But they clearly are not comparable. How does one compare apples from oranges and in this case throw in four more varieties of fruit? You have planes that first flew in the 70’s and planes that began flying recently. You have planes that cost an arm and a leg and some that are more modestly priced ?
 And whoever heard of a budget being announced ahead of calling for offers? The numbers required are being specified and the budget is announced so what are we bargaining for? At MAKS I saw a rather notorious arms agent in a cozy clutch with some top Russian arms industry executives. I am sure the other companies too have such “facilitation” arrangements in place. And it maybe that it will be this odious tribe that will decide what the best offer is and thus determine our future security needs?

The great shoot-out has just begun. It is expected to end late in 2010. Then the process of evaluating the results will begin and that will take a few years too given the turnover of senior officers. Then we will need long and tortuous price negotiations and will have to factor in regime changes, not only in the supplier nations but also in India. So we are looking at about a decade before we are ready to place orders. By then the fifth generation fighters would be entering the air forces of the world.

Clearly much more thought needs to be given to the question of what sort of aircraft and how many of each the IAF requires taking into account a host of reasonable scenarios. On the face of it, it seems that the IAF will need many lighter fighter aircraft. The only such new aircraft being evaluated is the Saab JS-9 Gripen, which has the vulnerable to US sanctions Volvo Aero RM-12 engine. Another option would be to give the MIG-21bis another upgrade to bring them on par with the MIG-21-97, or even make new ones at HAL. This will be the least expensive option. The third and possibly the best option would be to speed up the development of the Tejas and induct them faster than planned by sidetracking the laggards in DRDO and foot draggers in the IAF. The Government of India should designate the Tejas as a national priority and have a project manager with overarching powers. The Delhi Metro project headed by Mr. Sridharan has shown us the way on how to do these things or as the wag put it, make the Tejas deadline coincide with the Commonwealth games! The IAF must then be told in no uncertain terms that they have no choice and have to live with the Tejas. It doesn’t matter if the Tejas flies with a Snecma or Euro jet or Saturn Lyulka engine. It must enter service soon. 

The Big Question?
The Indian strategist then clearly needs the option of striking deep and hard at a potential adversary. Besides the long range bomber is the third but just as vital leg of the nuclear triad. A triad based only on missiles may not be entirely credible given the inherent limitations of range and the lack of real testing options. The long range fighter bomber thus is an option that must be available to us. Only that will make the option of its use on us difficult to contemplate.

Among western military aircraft manufacturers only the USA still has long range bomber programs in place. But these are heavy bombers meant to deliver nuclear weapons and huge loads of conventional munitions to carpet bomb areas, as was done in Cambodia and now in Afghanistan. The next option would be to have a real deep strike aircraft such as the TU-22 or the SU-34
. It may be recalled that in the mid 90’s the Russians had actually offered the Indian Air Force and Navy the TU-22-M3 Backfire bomber. The aircraft was evaluated and given the emerging nuclear scenario was considered a bit provocative. The TU-22-M3 has a combat radius of over 2500 kms and can carry a weapons payload of nearly 28,000 kgs. It is understood that this offer still stands. 

If the TU-22 Backfire might be considered a bit of overkill, the SU-34 variant of SU-30 might just be the deep penetration strike aircraft we need. This aircraft seats two pilots side by side and has a pressurized cockpit large enough to provide for a sleeping bay, a galley and toilet. This gives the crew opportunities to rest and relax on a long mission. This configuration allows the crew to fly on much longer missions than the SU-30MKI where the pilots remain strapped to their seats. The weapons payload and range are the same as the SU-30, but the greater use of carbon composites in the airframe gives it a much smaller radar signature; and the latest radars and electronic warfare suites give it major advantages over other 4.5 generation aircraft. Its multi-phased radar gives it a terrain following and avoidance capability facilitating low flying to avoid radar detection. The SU-34 also has a rearward looking radar and can fire missiles at pursuing aircraft. Even though the SU-34 sports a slightly different airframe with a characteristic platypus nose it shares most functional parts including the engine with the SU-30MKI. This makes for easy maintenance and even training. 

The question is whether our national security planners in the PMO, MoD and IAF have thought their way through on issues that will inevitably confront us when we are making choices? Clearly the IAF must not be limited to certain numbers arrived at decades ago as optimal. At that time the state of art was very different and the money at our disposal was extremely limited. Our neighborhood and security environment has also changed. We must now reassess whether the strengths in numbers allocated to our armed forces is adequate. A nation that is expected to double its GDP every seven or eight years must now think differently than one which seemed condemned to the Hindu growth rate.  Our strength must be based upon our needs and we cannot afford to make old postulations holy.
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� A war in which the weapons used, the nations or territory involved, or the objectives pursued are restricted in some way, in particular one in which the use of nuclear weapons is avoided.- US Military Dictionary


� Vietnam was the first "television war." The medium was in its infancy during the Korean conflict, its audience and technology still too limited to play a major role. The first "living-room war," as Michael Arlen called it, began in mid-1965, when Lyndon Johnson dispatched large numbers of U.S. combat troops, beginning what is still surely the biggest story television news has ever covered. What was the effect of television on the development and outcome of the war? The conventional wisdom has generally been that for better or for worse it was an anti-war influence. It brought the "horror of war" night after night into people's living rooms and eventually inspired revulsion and exhaustion. http://www.museum.tv/eotvsection.php?entrycode=vietnamonte


� Vietnam was a defeat for American foreign policy and for its political goals of containing Communist expansion and maintaining a free and independent South Vietnam. And it was a defeat for the ill-conceived plans and strategies of the Pentagon's senior military and civilian leaders. But America's fighting forces did not fail us. 'You know, you never beat us on the battlefield,' I told my North Vietnamese counterpart during negotiations in Hanoi a week before the fall of Saigon. He pondered that remark a moment and then replied, 'That may be so, but it is also irrelevant.' In a narrow strategic sense, he was right. Whether they defeated us on the battlefield or not, they did win the war.  On Strategy: A Critical Analysis of the Vietnam War (1982). By Col. Harry G. Summers, Jr. Novato, California: Presidio Press. 1982. xiv, 224 pp. 


� "Our baseline projections for India's potential output growth show that the economy can sustain growth rates of about 8 per cent till 2020, significantly higher than the 5.7 per cent that we projected in our original BRICS paper," Goldman Sachs said in a new economic paper. "The implications of projections are that India will overtake the G6 economies faster than envisaged in our earlier BRICS research," it added.  The report forecasts that India's GDP will surpass Italy, France and the UK by the middle of next decade (around 2015). It will then overtake Germany, Japan and finally the US before 2050, to emerge as the second-largest economy after China. From 2007 to 2020, India's GDP per capita is likely to quadruple, the report said. The higher growth rate would imply huge demand in the country, as Indians will also consume about five times more cars and three times more crude oil. Ten things for India to achieve its 2050 – Global Economics Paper No.169. www2.goldmansachs.com/ideas/brics/ten-things-doc.pdf 


� Economics traditionally conceptualizes a world populated by calculating, unemotional maximizers that have been dubbed Homo economicus. The standard economic framework ignores or rules out virtually all the behavior studied by cognitive and social psychologists. This “unbehavioral” economic agent was once defended on numerous grounds: some claimed that the model was “right”; most others simply argued that the standard model was easier to formalize and practically more relevant. Behavioral economics blossomed from the realization that neither point of view was correct. The standard economic model of human behavior includes three unrealistic traits—unbounded rationality, unbounded willpower, and unbounded selfishness—all of which behavioral economics modifies.-The Concise Encyclopedia of Economics: Behavioral Economics by Richard H. Thaler and Sendhil Mullainathan


� India China Relations : The Border Issue And Beyond by Mohan Guruswamy and Zorawar Daulet Singh Viva Books,New Delhi; ISBN: 8130911957


� Table I IV.A Unit Cost and Expenditure of Selected Guided and Unguided Munitions in Desert Storm\a in “Operation Desert Storm:  Evaluation of the Air Campaign (Letter Report, 06/12/97, GAO/NSIAD-97-134) COST AND PERFOMANCE OF THE AIRCRAFT AND MUNITIONS IN DESERT STORM. Appendix IV


� In a war between a regular army and a guerrilla force, it is hard to decide what “victory” means. In a classic battle between armies, victory belongs to the side which remains in control of the battlefield once the fighting ends. Obviously that does not apply in an asymmetrical contest. The Israeli army did not want to stay in the Gaza Strip – on the contrary, it was very keen to avoid such a possibility. Some argue that Hamas won the war: if a band of ill-armed guerrillas holds out for three whole weeks against one of the strongest armies in the world, that constitutes a victory. There is a lot of truth in that. - Uri Avnery is an �HYPERLINK "http://en.wikipedia.org/wiki/Israeli_Jews"��Israeli� �HYPERLINK "http://en.wikipedia.org/wiki/Writer"��writer� and founder of the �HYPERLINK "http://en.wikipedia.org/wiki/Gush_Shalom"��Gush Shalom� �HYPERLINK "http://en.wikipedia.org/wiki/Peace_movement"��peace movement�. A member of the �HYPERLINK "http://en.wikipedia.org/wiki/Irgun"��Irgun� as a teenager, Avnery sat in the �HYPERLINK "http://en.wikipedia.org/wiki/Knesset"��Knesset� from 1965-74 and 1979-81.[1] He was also the owner of �HYPERLINK "http://en.wikipedia.org/wiki/HaOlam_HaZeh"��HaOlam HaZeh�, an Israeli news magazine, from 1950 until it closed in 1993.


� Article by Julian Borger in The Guardian  of 15 August 2006 � HYPERLINK "http://www.guardian.co.uk/world/2006/aug/15/israelandthepalestinians.lebanon" ��http://www.guardian.co.uk/world/2006/aug/15/israelandthepalestinians.lebanon�


� When President Kennedy took office in 1961, he modified Eisenhower’s policy of Massive Retaliation and adopted a stance of Flexible Response. This policy included the use of conventional forces in war and offered alternatives to total nuclear war. The alternatives consisted of an increase in conventional weapons systems and introduced the concept of limited nuclear war. Both President Kennedy and his successor, Lyndon Johnson, determined that effective military power meant stronger conventional military forces and nuclear options short of global nuclear war. Flexible Response marked a shift away from the previous policy of Massive Retaliation. While Kennedy believed nuclear deterrence remained paramount, he also understood that limited wars and low intensity conflicts should be fought with conventional weapons.


� Russia now offers an upgrade package to bring late-model MiG-21s up to the MiG-21-93 standard. This package provides an upgrade of the avionics suite that includes installation of the Kopyo pulse-doppler radar, smaller version of � HYPERLINK "http://en.wikipedia.org/wiki/N010_Zhuk" \o "N010 Zhuk" �N010 Zhuk� airborne radar used by the � HYPERLINK "http://en.wikipedia.org/wiki/Mikoyan-Gurevich_MiG-29" \o "Mikoyan-Gurevich MiG-29" �MiG-29�, which enables the aircraft to fire a greater range of modern weapons such as the beyond-visual-range � HYPERLINK "http://en.wikipedia.org/wiki/Vympel_R-77" \o "Vympel R-77" �Vympel R-77� air-to-air missile. The upgraded avionics also enhance the aircraft's survivability as well as its ability to engage enemy fighters. Other upgrade features include installation of a dual-screen HUD, helmet-mounted target designator, and advanced flight control systems.


� MiG-21-97 upgrade. MiG-21-93 re-engined with the � HYPERLINK "http://en.wikipedia.org/wiki/Klimov_RD-33" \o "Klimov RD-33" �Klimov RD-33� engine. The Russians have claimed that the evaluation at � HYPERLINK "http://en.wikipedia.org/wiki/Ramenskoye_Airport" \o "Ramenskoye Airport" �Ramenskoye Airport� had shown that this version has beaten simulated F-16 in a mock dogfight with a score of 4:1.


� “The quarrel centers on Harpoon antiship missiles sold to Pakistan during the 1980s by the Reagan Administration as part of a broader strategy to counter Soviet influence in the region. Pakistan is alleged to have tinkered with the missiles to enable them to be used against targets on land, and to have conducted a discreet test of the new capability in April. If the allegations are true, Pakistan could be in violation of U.S. law — a point that was reportedly raised by Obama Administration officials with Pakistani Prime Minister Yousaf Raza Gilani in June.” � HYPERLINK "http://www.time.com/time/world/article/0,8599,1919648,00.html" �http://www.time.com/time/world/article/0,8599,1919648,00.html�


� On 27 May 2009 Indian Air Force completed the technical evaluation of all 6 fighter jets. Air chief Marshal Fali H. Major told the press that the reports had been submitted to the ministry of defence. The aircraft will be put through a rigorous testing process at �HYPERLINK "http://en.wikipedia.org/wiki/Bangalore"��Bangalore�, �HYPERLINK "http://en.wikipedia.org/wiki/Jaisalmer"��Jaisalmer� and �HYPERLINK "http://en.wikipedia.org/wiki/Leh"��Leh�. The aircraft will undergo technical and humid condition tests in Bangalore. Desert trials will be conducted in �HYPERLINK "http://en.wikipedia.org/wiki/Jaisalmer"��Jaisalmer�, �HYPERLINK "http://en.wikipedia.org/wiki/Rajasthan"��Rajasthan� and High-altitude and mountainous condition trials will be conducted at �HYPERLINK "http://en.wikipedia.org/wiki/Leh"��Leh� in �HYPERLINK "http://en.wikipedia.org/wiki/Ladakh"��Ladakh�.[24]


Flight evaluation of the fighters started in August 2009 at Bangalore.[73] The F/A-18E/F and F-16IN completed their field trials by mid-September 2009.[74] The Rafale began trails in late September 2009.[75] As of late October 2009, the IAF has completed the trials of F/A-18, F-16, Rafale, and MiG-35. According to Air Chief Marshal P.V. Naik, all the aircraft tested so far "are going neck and neck".[


� A multirole (or multi-role) combat � HYPERLINK "http://en.wikipedia.org/wiki/Aircraft" \o "Aircraft" �aircraft� is an aircraft that can be used as both a � HYPERLINK "http://en.wikipedia.org/wiki/Fighter_aircraft" \o "Fighter aircraft" �fighter aircraft� and a � HYPERLINK "http://en.wikipedia.org/wiki/Ground_attack_aircraft" \o "Ground attack aircraft" �ground attack aircraft�.A multirole fighter is differentiated from a � HYPERLINK "http://en.wikipedia.org/wiki/Strike_fighter" \o "Strike fighter" �strike fighter� in that the multirole fighter was designed to equally perform both � HYPERLINK "http://en.wikipedia.org/wiki/Aerial_combat" \o "Aerial combat" �aerial combat� and � HYPERLINK "http://en.wikipedia.org/wiki/Ground_attack" \o "Ground attack" �ground attack�, while the strike fighter is typically a fighter aircraft that can also employ air-to-ground munitions. Multi-Role Combat Aircraft was the title of a multinational European project in � HYPERLINK "http://en.wikipedia.org/wiki/1968" \o "1968" �1968� that became the � HYPERLINK "http://en.wikipedia.org/wiki/Panavia_Tornado" \o "Panavia Tornado" �Panavia Tornado� aircraft. During its development, the project had also been briefly called Multi-Role Aircraft (MRA).





� The GTRE GTX-35VS Kaveri is a �HYPERLINK "http://en.wikipedia.org/wiki/Afterburner_(engine)"��afterburning� �HYPERLINK "http://en.wikipedia.org/wiki/Turbofan"��turbofan� being developed by the �HYPERLINK "http://en.wikipedia.org/wiki/Gas_Turbine_Research_Establishment"��Gas Turbine Research Establishment� (GTRE), a lab under the �HYPERLINK "http://en.wikipedia.org/wiki/Defence_Research_and_Development_Organisation"��DRDO� in �HYPERLINK "http://en.wikipedia.org/wiki/Bangalore"��Bangalore�, India. An indigenous �HYPERLINK "http://en.wikipedia.org/wiki/India"��Indian� design, the Kaveri was intended to power production models of the �HYPERLINK "http://en.wikipedia.org/wiki/HAL_Tejas"��HAL Tejas� fighter, originally called the "Light Combat Aircraft" (LCA), but it was officially de-linked from HAL Tejas program in September, 2008.


� . DNA Money has learned that Indian Air Force (IAF), which is the user of LCA Tejas, has in its recommendations to the Ministry of Defence favoured the purchase of European aerospace company Eurojet's EJ200 over US aerospace firm General Electric's F-414. These are the only two companies that have bid for the $750 million order for 99 engines.  An IAF official, who did not want to be named, said IAF want the EJ200 to power Tejas so that there is no delay in building the LCA with enhanced power. The government is currently carrying out technical evaluation of the two military aircraft engines.


� http://en.wikipedia.org/wiki/List_of_aircraft_of_the_Indian_Air_Force


� http://en.wikipedia.org/wiki/List_of_aircraft_of_the_Pakistan_Air_Force


� http://en.wikipedia.org/wiki/People's_Liberation_Army_Air_Force


� The program began in the late 1980s and is thought to be based on an Israeli design. It contains Israeli and Russian avionics, and is powered by Russian engines. Chinese engineers developed the J-10 from a single F-16 provided by Pakistan, and with assistance from Israeli engineers associated with Israel's US-financed Lavi fighter program, which was canceled in 1987, according to the Federation of American Scientists website. The Lavi was based on the US F-16 and built with US$1.3 billion in aid from Washington. In 1983, when US support for the Lavi commenced, the program was opposed vigorously by the Defense Department, partly because of re-export concerns. An early supporter of the Lavi was George Shultz, then secretary of state in the administration of US president Ronald Reagan. Shultz would later label his advocacy of the program a "costly mistake". Only in early 1995 did the US government make public its concerns about Israel's Lavi-related technology re-exports to China. David Lari, director general of Israel's Ministry of Defense, acknowledged in an Associated Press interview that "some technology on aircraft" had been sold to China and that some Israeli companies may not have "clean hands". http://www.atimes.com/atimes/China/DL04Ad01.html


� The first JH-7s used imported �HYPERLINK "http://en.wikipedia.org/wiki/Rolls-Royce_Spey"��Rolls-Royce Spey Mk.202� engines. Later, they were replaced by two, license-built, Spey Mk.202s named �HYPERLINK "http://en.wikipedia.org/w/index.php?title=WoShan-9&action=edit&redlink=1"��WoShan-9 (WS-9)�. These first batch of JH-7 used the Type 243H multifunction radar, with maximum range of 175 �HYPERLINK "http://en.wikipedia.org/wiki/Km"��km� against ships and 75 �HYPERLINK "http://en.wikipedia.org/wiki/Km"��km� against �HYPERLINK "http://en.wikipedia.org/wiki/MiG-21"��MiG-21� size aerial targets. The original JH-7 was designed purely as an anti-shipping �HYPERLINK "http://en.wikipedia.org/wiki/Fighter-bomber"��fighter-bomber� platform, though this concept changed as China restructured its air force to deal with possible future conflict. Its new requirement for the JH-7 was to have air-to-surface �HYPERLINK "http://en.wikipedia.org/wiki/Precision_strike"��precision strike� capability, with the new aircraft being designated as the JH-7A.


� White House, Telephone Conversations (Telcon), Dated December 4 and December 16, 1971, 11 pp. Includes Cover Sheet Dated January 19, 1972 Source: NPMP, NSC Files, Country Files: Middle East, Box 643. These telcons show Nixon and Kissinger's knowledge of third party transfers of military supplies to Pakistan. Haig summarizes the Telcons to Kissinger by writing that the telcons, "confirm the President's knowledge of, approval for and, if you will, directive to provide aircraft to Iran and Jordan," in exchange for providing aircraft to Pakistan. The telcons also show that Kissinger and Nixon, following the advice of Barbara Walters, decide to put out a White House version of the facts involved with the South Asian crisis through John Scali. Nixon express his desire to, "get some PR out on the- - put the blame on India. It will also take some blame off us."


� The Arms Export Control Act of 1976 gives the �HYPERLINK "http://en.wikipedia.org/wiki/President_of_the_United_States"��President of the United States� the authority to control the import and export of defense articles and defense services. It requires governments that receive weapons from the �HYPERLINK "http://en.wikipedia.org/wiki/United_States"��United States� to use them for legitimate self-defense. Consideration is given as to whether the exports "would contribute to an arms race, aid in the development of �HYPERLINK "http://en.wikipedia.org/wiki/Weapons_of_mass_destruction"��weapons of mass destruction�, support �HYPERLINK "http://en.wikipedia.org/wiki/International_terrorism"��international terrorism�, increase the possibility of outbreak or escalation of conflict, or prejudice the development of bilateral or multilateral arms control or nonproliferation agreements or other arrangements." [1] The Act also places certain restrictions on American �HYPERLINK "http://en.wikipedia.org/wiki/Arms_trade"��arms traders� and manufacturers, prohibiting them from the sale of certain sensitive technologies to certain parties and requiring thorough documentation of such trades to trusted parties.


� EUMA will allow the US to periodically carry out an inspection and inventory of all articles transferred to India. In the negotiations, India strenuously objected to physical inspection and instead sought an inspection of the records and other measures in place. In the end, the Americans had their way, but it was agreed that the physical inspection would be done at a time and place granted by India. Supplying-State officials, in any case, would need visas and other assistance from the recipient State, including about the location of the equipment, to carry out an inspection.


The US will have the right to check that India is using any purchased weapon for the purpose for which it was intended.


EUMA restricts what the purchasing country, India, can do with the US-origin defense equipment, even within its own borders.


Under the terms of EUMA, India cannot modify the purchased defence article or system in any form.


Also, to prevent the buyer country from freeing itself from dependency on the United States for maintenance, EUMA restricts India from getting US-origin defence equipment serviced by any another country without prior American permission. Even spare parts need to be sourced only from the United States.


� John Boyd may be the most remarkable unsung hero in all of American military history. Some remember him as the greatest U.S. fighter pilot ever - the man who, in simulated air-to-air combat, defeated every challenger in less than forty seconds. Some recall him as the father of the country's most legendary fighter aircraft - the F-15 and F-16. Still others think of Boyd as the most influential military theorist since Sun Tzu. His manual of fighter tactics changed the way every air force in the world flies and fights. He discovered a physical theory that forever altered the way fighter planes were designed. Later in life, he developed a theory of military strategy that has been adopted throughout the world and even applied to business models for maximizing efficiency. And in one of the most startling and unknown stories of modern military history, the Air Force fighter pilot taught the U.S. Marine Corps how to fight war on the ground. His ideas led to America's swift and decisive victory in the first Gulf War and foretold the terrorist attacks of September 11, 2001.


� � HYPERLINK "http://en.wikipedia.org/wiki/Indian_MRCA_competition" ��http://en.wikipedia.org/wiki/Indian_MRCA_competition�; see comparison table.


� The Sukhoi Su-35 is a Russian 4+ generation heavy class, long-range, �HYPERLINK "http://en.wikipedia.org/wiki/Multirole_combat_aircraft"��multi-role� fighter, that was developed from the original �HYPERLINK "http://en.wikipedia.org/wiki/Sukhoi_Su-27"��Su-27� fighter. Due to the similar features and components it contains the Su-35 is considered a close cousin of the �HYPERLINK "http://en.wikipedia.org/wiki/Sukhoi_Su-30MKI"��Sukhoi Su-30MKI�, a modernized Su-30 variant for India.[7] The Su-35 has been further developed into the �HYPERLINK "http://en.wikipedia.org/wiki/Sukhoi_Su-35BM"��Su-35BM�.[8] The Su-35 is in service in small numbers with the �HYPERLINK "http://en.wikipedia.org/wiki/Russian_Air_Force"��Russian Air Force� with 12 in service as of 2008.[2] Contrary to the designs of the original Su-35 and Sukhoi's other recent machines - the �HYPERLINK "http://en.wikipedia.org/wiki/Su-30MKI"��Su-30MKI� and the Su-37 - the new Su-35 omits the �HYPERLINK "http://en.wikipedia.org/wiki/Canard_(aeronautics)"��canard� and �HYPERLINK "http://en.wikipedia.org/wiki/Air_brake_(aircraft)"��speedbrake�. The canards were needed to increase/maintain maneuverability of the planes due to the addition of more modern, significantly heavier (than Su-27) hardware in the nose area. The disadvantages of the canard’s is that they significantly increase radar returns and drag, thus decreasing efficiency, speed, range, and weapons-carrying capacity. The Su-35 uses composite materials and newer on board electronic packages to make the insides of the aircraft significantly lighter, especially in the nose area. This allowed the designers at Sukhoi to do away with the canards and their disadvantages while still keeping up high operational system characteristics. The lightness of the new design has actually allowed an increase in both fuel and weapons-carrying capacity as compared to earlier Su fighters. To maintain maneuverability equal to or greater than canard-equipped fighters, the Su-35 uses fully-rotating vectoring thrust nozzles on its new powerful Saturn engines.


� The indicative per unit costs are 1. Rafale -$48 mn; Eurofighter Typhoon -$63 mn;F-16IN Super Viper- $50 mn; F/A-18C Super Hornet -$ 58 mn; JAS 39 NG(IN) Gripen -$ 48 mn; MIG35- $38.5 mn  http://en.wikipedia.org/wiki/Indian_MRCA_competition


� The Su-34 has a three surface �HYPERLINK "http://en.wikipedia.org/wiki/Planform"��planform�, with a conventional horizontal tail at the rear and a pair of canard foreplanes in front of the wings for extra lift and more maneuvering power. The Su-34 has an active-safety system with artificial-intelligence elements. This system enables the plane to execute just about any combat maneuver and to fly at near ground level at a maximum speed of 1,400 km/h (765 kts). The Su-34 can also fly in �HYPERLINK "http://en.wikipedia.org/wiki/TERCOM"��TERCOM� (Terrain Contour Matching) mode, bypassing unexpected obstacles and streaking through ground air-defense zones. The plane's crew can therefore conduct effective bombing runs, take evasive action, destroy enemy weapons and steer clear of missiles and anti-aircraft shells.


The Su-34 has 12 pylons for up to 8,000 kilograms (17,635 lb) of ordnance, intended to include the latest Russian precision-guided weapons. It retains the Su-27/Su-30's 30 mm �HYPERLINK "http://en.wikipedia.org/wiki/GSh-30-1"��GSh-30-1� cannon.[13] The Su-34 ordnance load includes subsonic and supersonic homing missiles and glider bombs, can destroy hardened and well-camouflaged targets at a range of up to 250 km. The airplane has enlarged capacity internal fuel tanks for practical unrefueled flight of 4,000 kilometres (2,160 nm). With three refuelings, the Su-34 is capable of covering a distance of more than 14,000 kilometres (7,560 nm). The onboard electronics engineering ensures the flight crew with a full information about parameters of flight and enclosing space, condition of onboard systems and power plant, purposes in an air on ground, on surface of water and under water, about means of radar-tracking detection and REF of the opponent, about AD and degree of threat, created by them concerns to one from the important features of a new airplane. In addition, the Su-34 features a rearward facing radar capable of detecting, tracking, and directing �HYPERLINK "http://en.wikipedia.org/wiki/Vympel_R-73"��R-73� or �HYPERLINK "http://en.wikipedia.org/wiki/Vympel_R-77"��R-77� AAMs at pursuing enemy aircraft.


An operational mission for the Su-34 begins with a mission planning period that loads into the aircraft's two main computers the coordinates and elevations of every navigation and mission-dependent point from takeoff to landing. At each coordinate-point or time-hack, automatic switching of modes can be accomplished so that the pilots can be hands-off or involved with other parts of the mission. Data link with command aircraft, ground stations, and command ships will be maintained and where line-of-sight limits are reached these communications resort to satellites for expanded coverage. Mission updates can be passed by higher authority anytime during the flight. All types or tactical and strategic ordnance can be utilized with emphasis being placed on long range standoff weapons


The Su-34's most distinctive feature is the unusually large flight deck. Much of the design work went into crew comfort. The two crew members sit side by side in a large cabin, with the pilot-commander to the left and navigator/operator of weapons to the right in �HYPERLINK "http://en.wikipedia.org/wiki/NPP_Zvezda"��NPP Zvezda� �HYPERLINK "http://en.wikipedia.org/w/index.php?title=K-36&action=edit&redlink=1"��K-36dm� ejection seats. An advantage of the side by side cockpit is that duplicate instruments are not required for each pilot. As long missions require comfort, it has pressurization that it allows to operate up to 10,000 metres (32,800 ft) without oxygen masks, which are available for emergencies and combat situations.[14] The crew members have room to stand and move about the cabin during long missions.[15][16] The space between the seats allows that they can lie down in the corridor, if necessary.[14] A small toilet and a galley are located behind the crew seats.[





