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Kent-2.0 UAV Concept: Operation Canned Tuna Fish  

This paper is the outcome of the collected information from open-source references and the 

corresponding personal analysis of the author. 

 
Fig1: satellite image of Aramco damaged facilities 

 

 

Fig 2: satellite image of Aramco damaged facilities 



  

and Analysis Institute | M.S.A.I. All Rights ReservedMilitary Studies  2 

 

 
Fig 3: Aramco Aqaiq plants burning 

 

Section 1: Once upon a time in Yemen 

ecently, an astounding attack was covered in the news on the great Abqaiq oil refinery 

and Khurais oil facilities, with a refining capacity of 6.8 million oil barrels per day, and 

a number of other relevant oil installations which exposed the global oil price to a 20 

percent shock. As a consequence of this attack, the oil production in Saudi Arabia has been 

halved which means a 5 percent breakdown in the global production amount. Several hours 

after this attack, the Ansar Allah (Houthi) movement claimed the attack responsibility.  

Although Houthis asserted that the attacks on this refinery, which is located near the Persian 

Gulf coast in the northeastern region of Saudi Arabia, southwest of Ras Tanura, and west of 

Bahrain, were accomplished using unmanned aerial vehicles (UAVs), but some evidences, 

especially pictures of apparently failed missiles, show that at least the main part of these 

attacks were performed by the use of cruise missiles. This attack can be considered as the 

Houthis’ most successful, destructive, longest-range attack on the Saudi Arabia’s territory at 

which a significant number of missiles were fired. Another distinctive feature of this attack, 

as can be deduced from the pictures, is the high accuracy of collisions with the critical refinery 

installations which is an inevitable evidence of an existing terminal phase seeker for an 

accurate collision with the preprogrammed targets. Although this was the first time an attack 

with such a numerous cruise missiles is carried out by Houthis, which is unrivaled among all 

military powers in the Middle East according to the number of fires and the range, it was not 

their first time of using cruise missiles.   
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Fig 4&5: Exact collisions of suicide drones and missiles 

 
Fig 6: impact of a cruise missile on Khurais facilities 
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Fig 7: Another part of Khurais burning infrastructures 

Fig 8: extent of damages in satellite image 
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Fig 9: Damaged Units for the separation of natural gas from crude oil 

 
Fig 10: Damaged distillation column 
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Fig 11: Exact missiles collisions to distillation column 

  
Fig 12&13: Parts of failed missiles 
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Fig 14: Some remaining parts of the (apparently) failed missiles in this attack (it is stated that 3 missiles 

from the whole 7 were crashed before reaching the target zone) 

 

Nevertheless, in the past months footmarks of using cruise missiles, but in single or double 

fires, can be found at least in two attacks on the Abha and Jizan airports. In the attack on Jizan 

airport, loitering munitions (suicide drones) are used in combination with a few, or maybe one, 

cruise missile(s). In the attack images, several impact effects had observed which were similar 

to the damage effects caused by loitering munitions, without any marks of a high accuracy. 

Moreover, the complete destruction of a vast silo, if caused by cruise missile collision, cannot 

be justified even by the explosion power of a single 500 kg warhead. Therefore, it seems that 

a secondary explosion of material or equipment depositing in the silo (as ammunition) was the 

reason for such a vast deconstruction.  

MSAI.ir 
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Fig 15: Houthis strikes on Jizan airport (Picture via @Obs_IL) 

In the attack on Abha airport, a missile collided with the roof of the concourse. After passing 

through the ceiling, a portion of its explosion energy released in the concourse hall yielded a 

number of 26 casualties. According to the videos and images of this incident, the collision 

explosion power draws an attention; it seems that it had a considerably poor effect and was 

not compatible with big cruise missiles with a 500 kg warhead. This note, seriously doubts the 

theory stating that Ansar Allah’s cruise missiles are derived from the Iranian version of Kh-55 

cruise missile.  

On the other hand, Saudis claimed that Iran had delivered another cruise missile to the Houthis 

which is called “Ya Ali”. Even though just a few pictures of it are shown in the Iranian media, 

apparently it is smaller than Soumar, and is alleged to have a range of 700 km. This claim of 

Saudis are made according to the remaining parts of the missiles, such as those parts belonging 

to the engine which is a mini turbojet type produced originally in Czech Republic named TJ-

100. However, among the pictures distributed by Saudi Arabia from the remaining parts of the 

missile, several inevitable evidences exist that totally disprove their claim.  
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Fig 16: the parts of missile that wrong saudi arabia claim is based on 

 

The mentioned part, as is also stated previously by our analyzer fellow (Seyed Mohammad), 

is completely different from the structure of Ya Ali, and in contrast is very similar to a part 

belonging to the tail of Soumar. This is the rear part of the missile, which is remained almost 

safe since it was far from the warhead, unlike the same part in Ya Ali which contains two 

upward and downward valves. Probably, Saudi Arabia had mentioned this case for religious 

abuse of name “Ya Ali”.  

There was a paradox here. On one hand, the remaining parts of the missile were completely 

different from the smaller missile Ya Ali and similar to Soumar. On the other hand, the 

explosion effect was not compatible with a 500 kg warhead and beside that, the TJ-100 engine 

with a 1.3 kN thrust in comparison to the MS-400 engine used in Kh-55 with a 4 kN thrust, is 

completely incapable of providing a sufficient flight power for a missile of type Soumar.  
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Fig 17: Attack on Abha airport 
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Fig 18, 19, 20, 21, 22: The remaining parts of the cruise missile used by Ansar Allah 

A few time later, Ansar Allah demonstrated their new weapons in an exposition which two of 

them were significant, the new loitering munitions known as Shahed-X and a cruise missile 

named Quds.  

This missile had a strong analogy with Hoveyzeh except that it was smaller and seemed to be 

located upside down on the stand. Among the differences between this missiles with 

Hoveyzeh, except of smaller dimensions, was the incorporation of a fixed wing instead of a 

deployable wing in which the reason can be related to one of the followings:  

 First, this decision was made for decreasing the production and assembling prices 

according to the limited facilities of Ansar Allah. In a similar view point, for a reduction 

in the mechanical complexity, an external podded engine installation is used, same as 

[1M] Hoveyzeh [2M] , unlike Kh-55 where the power plant is first mounted inside the body 

and then at the cruise phase deploys outside. However, in contrast, the mentioned 

scheme for the engines of Hoveyzeh and Quds cannot be incorporated for the wings, 

since the installations of these missiles in a multi-launcher system become very difficult 

if not impossible.  

 The second reason states that the exposed version was only a model and the real versions 

have deployable wings. 
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Fig 23: Quds cruise missile 

Quds missile 

The exposition of this missile justified the analogy of the tail parts with Kh-55 and the missiles 

derived from Kh-55 as well as its lower destructive power and the found power plant pieces. 

However, the answer to these questions are still ambiguous: Why Iran, the assumed source of 

these weapons, had developed in parallel another small cruise missile beside Ya Ali? What are 

its main capabilities and what is its range? According to the short distances of Abha and Jizan 

airports to the Yemen border, some references estimate only a hundreds of kilometers range 

for this missile, while with the recent attack on Abqaiq, assuming Yemen as the initial firing 

location, an approximately more than 1000 km range is observable! Many questions about this 

missile have no answers yet… 
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Fig 24: about 1000 KM, estimated direct distance between ansar allah territory and abqaiq 
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Fig 24&25: Engine TJ-100 and its relevant information. Some references stated that a domestic version of 

this engine, named Tolu-10, is being produced in Iran. 
 

 

Section 2: Down the Rabbit Hole 

 

Pavel Naumenko, a Ukrainian Scientist born 9 September 1965 in Kiev, is a full member of 

the Engineering Academy of Ukraine Docent of the National Aerospace University – Kharkiv 

Aviation Institute1. Naumenko was awarded the best employer in 2003 as the general director 

                                           
1 National Aerospace University – Kharkiv Aviation Institute was founded in 1930 which is a well-known Ukranina university in 
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of Kharkiv state aircraft manufacturing company (KSAMC). He also received the Laureate of 

"Aviation Week and Space Technology", an American magazine specialized in aviation, 

awarded for successes on the promotion of project An-140 – first passenger aircraft designed 

and produced in the independent Ukraine, after dissolution of the Soviet Union.  

Pavel Naumenko is an author of many academic research works and has several inventions in 

the development and manufacturing of piloted aircrafts and UAVs.  

Short Biography:  

Pavel Naumenko graduated in 1982 from Klovskiy Lyceum, Kiev, and went to National 

Aerospace University – Kharkiv Aviation Institute from which he graduated with an excellent 

grade in mechanical engineering. Naumenko started to work as a Master of the manufacturing 

site at the aggregate-assembly workshop of Kharkiv Aircraft Plant. During this period, 

KSAMC initiated a mass production of An-72. This airplane became the base for an entire 

new family of multi-purpose airplanes An-72/74 known as "Flying SUV" due to their unique 

flight characteristics, maintenance simplicity, and capability to take-off and land on poorly 

equipped runways. 

  

Fig 26: An-72  

InterAMI 

In August 1990, on the night of the Soviet Union dissolution, Naumenko left KSAMC 

Company to establish his own private company named InterAMI. The most famous projects 

of this company were the joint production of Amitron TVs, from 1992 to 1995, in collaboration 

with Samsung and polymer production, from 1994 to 2004, based on the technology of the 

German company ADM Isobloc. In 1996, InterAMI started a collaboration with KSAMC 

which resulted in the foundation of "KSAMC Trading House", an enterprise specialized in the 

                                           
Kharkiv.  
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international marketing of various An-74 versions. The endeavors of this company, in the 

period of Ukraine economic crisis, resulted in the selling of twelve An-74 airplanes to Iran. 

InterAMI in 1999 initiated “InterAMI-Interior”, its engineering department, that was dedicated 

to the design and development of fixed and rotary-wing interiors, particularly for An-74 and 

An-140. InterAMI-Interior was able to basically change the old-fashioned designs of the 

Soviet airplane and helicopter interiors based on the state-of-the-art western technology, which 

were more competitive on the market. The next project of Pavel Naumenko, as the manager 

of InterAMI, was the foundation of a new airline named Aeromist-Kharkiv in 2002. This 

airline became one of the first companies to utilize An-140 on domestic and international 

routes to the EU countries, Armenia, Azerbaijan, and Russia in which this operation continued 

until 2007. Aeromist-Kharkiv authorized by KSAMC to publicly exhibit An-140 in the 

international air shows. 

 

Fig 27: An-140 

Once upon a time[M3] Kent-2.0 

Pavel Naumenko has a personal website (www.naumenko.info) at which he presents his career 

projects, academic papers, as well as some patents related to the aviation industry, which, in 

among, some military projects and  inventions exist.  

A post published by Naumenko on February 12, 2015, about conceptual design states:  
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Fig 28: Kent 2.0 peacewatcher 

Soviet engineers produced the cruise missile X-55 (Kh-55) ‘Kent’2 in response to the 

American BGM-109 Tomahawk. The missile and its improved versions are superior in 

comparison to their competitor on the other side of Atlantis in view of design solutions and 

technical properties (opinion of the original author).  

This explains the 1986 transmission of the X-55 production line from KSAMC into the Vyatka 

machinery industry in Kirov, Russia, which is accomplished several years before the 

dissolution of the Soviet Union. According to the information released by Russian media, this 

missile is even currently being produced in the Kirov industry.  

The technical idea behind the X-55 can be extended to a UAV with the ability to return back 

after accomplishing the mission, which can attain a suitable position in the market of multi-

role UAVs capable of reaching an 800 km/h speed. By the incorporation of an airplane as an 

air-launch platform and a missile capable of returning back to the mother ship,  wide range of 

tasks are attainable such as surveillance missions, delivering loads up to 100 kg to the target 

zone, and military missions in a safe, fast, and economical way.  

The main differences between a UAV (patrolling weapon) and X-55 are: The use of modern 

Carbon-based composite material, the mini-turbojet TJ-100 made in Czech Republic, the 

                                           
2 AS-15 ‘Kent’ is the NATO operating name for Kh-55.  
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FADEC3 system, an endurance of 3600 h, and the missile nose that is equipped with a gimbaled 

electro-optical seeker.  

 

Fig 29: The comparison of Kent-2.0 with Kh-55 missile 

 

As is shown, it is completely matched with the design, characteristics, details, and performance 

of Quds missile. This analogy can be inferred from the design style and dimensions, the type 

of implemented engine, the range value, the warhead payload and its relevance to the 

destructive p of the Ansar Allah missiles, as well as the use of a seeker or an electro-optical 

                                           
3 Full authority digital engine control 
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sensor in the nose of this (depending on the mission type) reusable patrolling missile/UAV 

(that as is previously mentioned the latter justifies the high collision accuracy of cruise missiles 

in the attack on Abqaiq refinery installations).  

Although no clear pictures of Quds missile were published by Ansar Allah, by zooming into 

the photos, a concave device with a distinct color can be seen which can be an evidence of the 

ceramic coverage of an electro-optical seeker. However, according to the planned mission for 

these missiles, they are not needed to be reusable UAVs for surveillance. In fact, they need to 

be small-sized long-range weapons with simpler logistics, appropriate for an asymmetric 

warfare, and much more cheaply than Kh-55. Therefore, a forward looking seeker is 

implemented in this missile instead of a more complicated gimbaled version.  

 

Fig 30: Look closely at the tip of the missile 

This project is characterized as follows:  

Innovations:  

An-74 is considered as a mother ship and a launching platform regarding its appropriate flight 

characteristics and long successful history for different purposes such as military roles. Over-
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wing mounted engines of this airplane provides enough space for under-wing mounted 

launchers. Kent-2.0 can be navigated without satellite-based sensors in which the guidance 

and control tasks are received directly by a human operator from inside the mother ship.  

 

Fig 31: Cross-section view and characteristics of this missile 

A number of eight missiles/UAVs can be autonomously controlled within a 100 km range by 

the employment of this system. A longer flight endurance, up to 2 h, within a range of 1500 

km is achievable by using ground-based stations beside the global navigation system (GPS). 

Moreover, this missile/UAV can fly with an altitude of 50 m at 0.7 Mach and transmit the 

information collected by its electro-optic (or other) sensors to the mother ship when it passes 

a zone with a radius of 100 km. 

The production price of each Kent-2.0 is estimated from $400 to $500 thousand which is 

considerably cheaper than the non-reusable $1.59 million Tomahawk. However, although the 

price of X-55 is not publicly announced, apparently it has a similar price with its American 

counterpart.  
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Fig 32: An-72 and Kent 2.0 concept 

 

Fig 33: Pavel Naumenko next to TJ-100 at the testing period of this engine in Kiev, February 13, 2015. 

Conclusion:  

In a feasibility study about the possibilities of missile acquiring and an entire mission 

accomplishment by Houthis, some notes should be considered which are subsequently stated.  

 

Missile:  
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TJ-100 as is mentioned previously, is a mini-turbojet engine with a thrust power of 1.3 kN 

produced by PBS Velká Bíteš company in the Czech Republic. This power plant is a 

commercial jet engine which can be used for UAVs, small single-seat airplanes, and model 

aircrafts. Engine TJ-100 is a widely selling product in the market and can be attained by prices 

lower than $60 thousand, hence, the Ansar Allah access to this engine, directly or indirectly 

from the black market, is quite probable.  

Similarly, for the rest of the missile, several commercial equipment can be used such as 

commercial GPSs, Hall commercial electro-optic cameras that even their American types were 

used in Yemen, and materials attained from the black market. In addition, many industrial 

and/or military skills and experiences can be found in Yemen army.  

As is previously discussed, in comparison to the design of Pavel Naumenko, some 

simplifications are considered in this missile. First, elimination of the deployable-wing 

mechanism and the use of a fixed-wing with a simpler architecture. Second, externally 

mounted podded engine is used to avoid mechanical complexities, in contrast to Kh-55 and 

Kent-2 where the engine is first mounted inside the body, then it deploys outside after 

launching using an intricate mechanism.  

 

Feasibility Study:  

In this section, we have two problems to solve. First, do these missiles have the potential of 

reaching their targets from Yemen? Second, how they exposed holes in the Saudi Arabia 

missile defense system?  

Regarding the range, according to the Naumenko’s scheme, this missile has the ability of 

reaching 1500 km, however, since no spaces are occupied inside the body for the wings and 

the engine, the capacity of the fuel tank can be increased which results in a subsequent 

increment in the initial 1500 km range estimation.  

For the guidance toward the target zone, obtaining the target coordinates and using a 

commercial GPS is among the simplest parts, however, an accurate collision with the intended 

targets requires appropriate images, in which as is announced by Ansar Allah they had got 

helps from inside the Saudi Arabia territory from honorable and noble agents.  

Yet why the Saudi Arabia air defense systems did not work? 

It has been a ridiculous claim which is not discussed here, stating that all the radars and defense 

systems of Saudi Arabia were pointed toward south, and the north was arid of any radar 

coverage (while the greatest opponent and even enemy of Saudi Arabia in the region has been 

the Islamic Republic of Iran and all of the expensive weapons of Saudi Arabia are managed to 

defend against Iran) and in a surprise, the attack was from the north fired from Iran. Regarding 
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the technical analysis of the story, we can express that:  

First of all, Saudi Arabia does not have any anti-cruise specialized system, and this is why 

their Crown Prince is negotiating with South Korea for acquiring a low-altitude defense 

system. Although the Patriot systems, which are the cornerstone of the Saudi Arabia air 

defense, are Very advanced, but their main objective is anti-ballistic and they are almost 

incapable against their new threats such as tiny drones and cruise missiles, especially when 

fired in plenty of numbers. But the reason that this system did not respond to the attack, 

regardless of the Saudis’ claim stating that they were pointing at the wrong direction, can be 

explained as follows:  

The nearest Patriot station has a 5 km distance from the attacked targets. However, the radar 

of this system and basically the rest of similar systems, according to the Earth’s curvature, are 

not capable of tracking the low-altitude targets, especially targets with small cross-sections 

such as cruise missiles. If terrains are appropriately used in navigation, the tracking becomes 

more difficult. This is why these radars need to have air-based information from surveillance 

systems as AWACS, where they did not fly at the attack time and their first flight was 

scheduled after the attack. Moreover, ground-based early-warning radars can be used, while 

as is shown subsequently their detection was quite affordable for Ansar Allah missiles, 

according to their low flight altitude and the path planning ability. Besides, the lack of portable 

low altitude defense systems such as Russian Tor, Pantsir, or similar types in the Saudi Arabia 

army was another reason to add.  

 

Fig 34: In this map the blue dots show the location of the ground-based early-warning radars of Saudi 

Arabia 
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Rub' al Khali:  

Rub' al Khali is a large sand desert in southeast of Saudi Arabia. The domestic people call it 

“Rub' Arab al Khali” but most of the people know this place as “Rub' al Khali”. The people 

believe that this place is made entirely of heat, aridity, and sand dunes. It is a vast area that 

includes significant parts of Saudi Arabia, Yemen, Oman, and UAE territories, which is known 

as one of the world’s greatest sand deserts, located in the Arabian Peninsula. This desert 

extends to the southwest of Saudi Arabia and contains a great portion of the mentioned 

countries.  

The Rub' al Khali desert from the longitude of 45o to 56o E approximately 1200 km, and from 

the latitude of 16o to 23o N approximately 640 km, has an area of 770,000 km2. The entire Rub' 

al Khali desert is occupied by sand dunes; moving or fixed. This great desert includes one-

third of Saudi Arabia’s territory. The desert is bounded from north in Saudi Arabia, from south 

in Oman, from west in UAE, and from east in Yemen.  

 

Fig 35: Rub' al Khali in south east of Saudi Arabia 

As is shown in the map and stated in the explanations, Rub' al Khali is a sand desert area, 

intensely hot, totally empty from habitants and any signs of civilization. The lack of water, the 

intensively high temperature, and moving sand dunes which can burry any road or installation 

under itself, turned this area to a place without any military equipment.  
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Fig 36: Rub' al Khali is a sand desert area 

[M4]   

W 

 

FfThe Yemen missiles could have selected their path through this area and used the geographic 

terrains [A5]by flying in low altitudes with small cross-sections and hidden from early-warning 

radars to avoid any response from the enemy before hitting the targets.   

Besides, the exclusive defense system of the previously mentioned refineries included only a 

few number of Oerlikon 35 mm anti-aircraft cannons as well as an old French-made Crotale 

system. Even though there are images of Crotale firings, but according to its initial 

unawareness, and a lack of sufficient time, it could not response in an efficient way. However, 

the attack time selection (around 4 AM) was effective in the deception of the responsible 

employees.  
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Fig 37: The estimated probable path in the attack on the refinery installations 
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