
 

 

 

BY ORDER OF THE COMMANDER 

476th VIRTUAL FIGHTER GROUP 
24 January 2018 

  476th vFG TACTICS,  

TECHNIQUES, AND PROCEDURES 

 

476TTP3-1.Threat Guide 
 

 

 

THREAT GUIDE  
 

 
 

 
Published under Authority of the 476th vFG Command Staff. 

 
 



476TTP3-1.Threat Guide, 24 January 2018 2 

 

 

 

 

 

 

THIS PAGE

INTENTIONALLY BLANK  



476TTP3-1.Threat Guide, 24 January 2018 2 

 

 

476TH VIRTUAL FIGHTER GROUP  

 

476TTP3-1. Threat Guide 

EFFECTIVE DATE: 24 January 2018 
 

 

 

 

Tactical Operations 

THREAT GUIDE  

 

 

This handbook provides DCS pilots a comprehensive document containing technical and operational details of all surface to air and 

air to air threat systems that are encountered on the DCS battlefield. Some real world technical details are provided for informational 
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for regulatory or directive purposes. Due to the nature of the content and the testing methods used to derive data used the material 

is not exhaustive and will not cater for all possible eventualities within DCS.  
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1 PREFACE 
 

1.1 Scope 
This publication describes the performance and specifications of land, sea, and airborne threat systems in DCS World. While real 

world background data is used where applicable, all system performance statistics are taken direct from DCS and are gathered by 

in sim test and evaluation assisted by Tacview data analysis.  

 

Some real-world background data is included for informational purposes where it does not adversely impact the validity of the 

document as a whole, and especially where it is possible that such information/capabilities will become applicable within DCS in 

the future, and where it is relevant to describing the tactics used to counter the subject threat system. 

 

All data used to compile threat range tables/graphs is obtained ñin-simò and is based on the maximum ñfirst shotò range against a 

non-manoeuvring, zero aspect target traveling at 400 KTAS with the threat system AI set to ñexpertô. 

 

1.2 Definitions 
ñFirst Shotò as used in this publication is refers to the first shot taken by the threat system against the target and does not take into 

consideration the accuracy or effectiveness of the shot, or the targetôs ability to evade the shot were defensive action taken. 

 

Where stated ñMaximum Effective Rangeò refers to the maximum horizontal range at which the system can fire upon a non-

manoeuvring target and does not consider altitude. 

 

Where stated ñMinimum Effective Rangeò refers to the shortest horizontal range at which the system can fire upon a non-

manoeuvring target and does not consider altitude. 

 

Where stated, ñMaximum Effective Altitudeò refers to the highest altitude above ground level at which the subject system can 

engage a target. 

 

Where stated, ñMinimum Effective Altitudeò refers to the lowest altitude at which the subject system can engage a target at any 

slant range in relation to ground level. 

 

1.3 Instructions for Use 
This publication is intended to be used as a general threat system overview for awareness purposes only in conjunction with other 

data sources and is not to be used as a standalone tactical reference. Individual aircraft avionics and tactical manuals should be 

consulted for specific systems, tactical, and/or defensive considerations. 

 

1.4 Public Release Notes 
While this version of the 476TTP3-1.Threat Guide has been made available for the benefit of the DCS community and will be 

maintained and updated as further data is gathered, certain sections and data elements have been redacted to preserve information 

that may present a significant tactical advantage to the 476th vFG.    

 

Major sections that have been redacted are annotated as such, however smaller details throughout the document may not be marked.
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2 ANTI -AIRCRAFT ARTILLERY  (AAA)  

2.1 Introduction  
The classic role of anti-aircraft artillery (AAA) is point defence. AAA systems provide close-in defence for high-value targets. AAA 

systems are deployed to defend cities, airfields, bridges, industrial centres, lines of communications, command and control centres, 

infantry/tank units, and SAM sites. There are two types of AAA systems: towed and mobile. Towed AAA is normally deployed in 

fixed sites around key targets. Mobile AAA systems are deployed to provide air defence for army units and to protect mobile SAM 

sites.  

 

The effectiveness of AAA systems, towed or mobile, depends on the ability of the system to predict an aircraft's future position to 

fire its unguided ballistic projectile to intercept the aircraft and destroy it. To accomplish this objective, AAA systems employ two 

primary tactics, aimed fire and sector/barrage fire.  

 

2.1.1 Aimed AAA Fire  
Aimed AAA fire requires very accurate aircraft position information and an accurate prediction of future position. For aimed AAA 

fire, this information can be derived by using an optical sighting system on the gun or by employing a radar system coupled with a 

fire control computer. Smaller calibre AAA guns generally rely on optical target acquisition and firing. The high rate of fire, short 

range, and short projectile time of flight (TOF) simplifies the prediction and aiming problem for these systems. Smaller calibre 

AAA can also use tracer ammunition to help the gunner in correcting his optical firing solution.  

 

Larger calibre AAA systems, with slow rates of fire, long range, and long projectile TOF, generally use a target tracking RADAR 

and a fire control computer to solve the problems associated with aimed fire. 

 

The typical engagement sequence for an aimed AAA engagement employing a TTR and fire control computer begins with initial 

target data from an acquisition radar. The guns and TTR are pointed toward the target. The TTR initiates search and lock-on to the 

target. The TTR associated with large calibre AAA is usually a conical scan radar to provide accurate target positioning information. 

Target information is fed into the fire control computer which calculates the aim point, points the guns, and initiates firing. The fire 

control computer uses the target kinematic data, gun ballistics, wind, air density, and projectile dispersion pattern to compute the 

required aim point. All these computations are based on the assumption that the target will continue on the same heading, at the 

same altitude, and at the same airspeed during the projectile TOF. 

 

The typical engagement sequence for an aimed AAA engagement, employing optical target tracking begins with initial target 

information from an acquisition radar to the fire director. The fire director gives gross aiming commands to the individual guns. The 

gunners then visually search for the target and use the on-carriage gun sights to predict the required lead angle and initiate firing. 

 

2.1.2 Sector/Barrage fire 
Sector or barrage fire tactics are employed when the aircraft cannot be accurately tracked. Acquisition information suggests an 

aircraft will traverse a volume of airspace or a specific sector. The fire director instructs the gunners to fire randomly into this sector 

in an effort to hit the aircraft with the barrage of AAA fire or have the aircraft fly into a ñcurtainò of AAA fire. This tactic is 

especially effective for point defence for a fixed target. Attacking aircraft may have to fly a predictable flight path during weapons 

delivery. Sector/barrage fire can be directed to cover the expected attack directions and altitudes. 
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2.2 ZPU-1/2/4 
Originators Designation: ZPU-1/2/4 
 

FIRE CONTROL SYSTEM: None 

NATO REPORTING NAME: N/A 

 

2.2.1 Description 
Development of the ZPU-2 and ZPU-4 began in 1945, with 

development of the ZPU-1 starting in 1947. All three were 

accepted into service in 1949. Improved optical predicting 

gunsights were developed for the system in the 1950s. 

 

All weapons in the ZPU series have air-cooled quick-change 

barrels and can fire a variety of 14.5mm ammunition. Each barrel 

has a maximum rate of fire of around 600 rounds per minute, 

though this is practically limited to about 150 rounds per minute. 

 

The quad-barrel ZPU-4 uses a four-wheel carriage similar to that 

once used by the obsolete 25 mm automatic anti-aircraft gun 

M1940. In firing position, the weapon is lowered onto firing 

jacks. It can be brought in and out of action in about 15 to 20 

seconds and can be fired with the wheels in the traveling position 

if needed. 

 

The double-barrel ZPU-2 was built in two different versions; the 

early model has large mud guards and two wheels that are removed in the firing position, and the late model has wheels that fold 

and are raised from the ground in the firing position. 

 

The single-barrel ZPU-1 is carried on a two-wheeled carriage and can be broken down into several 80-kilogram pieces for transport 

over rough ground. 

 

All versions of the ZPU can be mounted on trucks. 

 

NOTE 

This unit is added to DCS as part of Lilkikiôs Light AAA Pack v5.7. 

 

2.2.2 Threat Analysis 
The ZPU series of AAA guns represent a very low threat to all fixed wing aircraft operating at low level providing standard contracts 

and tactics are adhered to. At altitudes below 500 feet the systemôs effectiveness is reduced when engaging high speed aircraft due 

to the high LoS rate causing targeting difficulties. Similar targeting difficulties are encountered against targets flying at altitudes 

greater than 4000 feet and only small variations in flight path are enough to defeat the system entirely provided incoming fire is 

detected early. In addition to targeting limitations, the comparatively low calibre ammunition means that the ZPU series are unlikely 

to achieve a critical hit against modern fixed wing aircraft. 

 

The system represents a low threat to rotary wing aircraft operating in close proximity to hostile forces providing proper tactics and 

mutual support contracts are employed. As with fixed wing aircraft, the low calibre of the ZPU series limits their effectiveness, 

however a ZPU successfully ambushing a rotary wing aircraft may be able to achieve multiple hits and therefore cause significant 

damage.  
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Ammunition Qty:  ZPU-1 50 

ZPU-2 2400 

ZPU-4 4800 

Reloading Time ZPU-1 20 Seconds 

ZPU-2 N/A 

ZPU-4 N/A 

Acquisition Time: 3.5 seconds 

Minimum Effective Range: Zero 

Maximum Effective Range: 0.7 nautical miles 

Minimum Effective Altitude:  Zero 

Maximum Effective Altitude:  4,500 feet 

Countermeasures: Optical system, not applicable 

Defensive Manoeuvre: ñZSUò Break 

Vertical Jink 

  

Recognition Images (ZPU-4) 
 

Front  Side 

  
  

Top  

 
  

https://www.youtube.com/watch?v=s_fKcUqZG18
https://www.youtube.com/watch?v=gd4pOC9q3IM
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2.3 ZU-23-2 
Originators Designation: ZU-23-2 Sergey 
 

FIRE CONTROL SYSTEM: N/A  
NATO REPORTING NAME: N/A 

2.3.1 Description 
The ZU-23-2 is a towed anti-aircraft artillery gun system. It is armed 

with two 2A14 23mm automatic cannon which fire a 23x152mm 

cartridge. Each gun is fed from a separate ammunition box 

containing 50 rounds which, combined with the 2A14ôs high RoF of 

2000 RPM, gives the weapon a short firing time and a practical RoF 

of only 400 RPM. 

 

The weapon system can be prepared to fire from the march in 

approximately 30 seconds and is directed manually with the help of 

the ZAP-23 optical-mechanical sight which using manually entered 

target parameters to provide a firing solution, or when used against 

ground targets, the T-3 telescopic optical sight. 

 

In addition to being used as a towed AAA system, the ZU-23-2 can 

also be mounted on a variety of vehicles thanks to its relatively small 

size, including ñUralò utility trucks. 

 

2.3.2 Threat Analysis 
The ZU-23-2 is a low-level threat to any fixed wing aircraft operating at low altitude providing standard tactics and wingman 

contracts are employed. At altitudes below 500 feet the systemôs effectiveness is reduced when engaging high speed aircraft due to 

the high LoS rate causing targeting difficulties. Similar targeting difficulties are encountered against targets flying at altitudes greater 

than 5000 feet. 

 

The system represents a medium-level threat to rotary wing aircraft operating in close proximity to hostile forces and can be deadly 

if unseen. Its small size and lack of RADAR or LASER signature allows it to engage slow moving aircraft with deadly accuracy at 

close range. 

 

Although an individual ZU-23-2 does not represent a significant threat, they are normally employed in groups to provide overlapping 

coverage. This combined with difficultly in detecting them, can lead to both fixed and rotary wing aircraft being ambushed, and 

sheer volume of fire can potentially lead to an effective hit despite the low accuracy of the individual system, therefore exposure to 

the threat envelope should be kept to a minimum where practical. 

 

 

Ammunition Qty:  50 rounds per gun 

Reloading Time 10 seconds 

Acquisition Time: 4 Seconds 

Minimum Effective Range: Zero nautical miles 

Maximum Effective Range: 1.3 nautical miles 

Minimum Effective Altitude:  Zero ft. 

Maximum Effective Altitude:  6,500 ft. 

Countermeasures: Optical system, not applicable 

Defensive Manoeuvre: ñZSUò Break 

Vertical Jink 

 

  

https://www.youtube.com/watch?v=s_fKcUqZG18
https://www.youtube.com/watch?v=gd4pOC9q3IM
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2.4 ZSU-23-4 ZEUS  
Originators Designation: ZSU-23-4 Shilka 
 

FIRE CONTROL SYSTEM: RPK-2 "Tobol" 

NATO REPORTING NAME: Gun Dish 

 

2.4.1 Description 
The ZEUS is a self-propelled, RADAR directed, anti-aircraft gun system 

(SPAAG). It is armed with four 23-millimetre water cooled 2A7 fully 

automatic cannon which fire the same 23x152mm ammunition as the ZU-

23-2 Sergey. It has an ammunition capacity of 2000 rounds, 520 rounds 

for each upper cannon, and 480 for each lower cannon with a combined 

RoF of 4000 RPM. Ammunition is a mix of API and HEI in a 4-1 ratio, 

with the API rounds acting as tracer. 

 

The guns are directed with the aid of the RPK-2 ñTobolò RADAR (NATO 

Reporting Name ñGun Dishò). The RADAR is able to detect targets at 

approximately 12 nautical miles in optimum conditions and effectively 

track targets within 5 nautical miles, however the system is plagued by 

ground clutter problems when attempting to engage targets at altitudes 

below 200 feet. 

 

2.4.2 Threat Analysis 
The Zeus represents a low to moderate threat to all fixed wing aircraft operating at low level providing standard contracts and tactics 

are adhered to. Much like the ZU-23-2 ñSergeyò, at altitudes below 500 feet the systemôs effectiveness is reduced when engaging 

high speed aircraft due to the high LoS rate causing targeting difficulties. Similar targeting difficulties are encountered against 

targets flying at altitudes greater than 5000 feet and only small variations in flight path are enough to defeat the system entirely 

provided incoming fire is detected early. Despite this, due to the nature of the ammunition fired by the system, and the addition of 

RADAR direction, its presence on the battlefield must be respected as only a few hits are enough to bring down most aircraft and 

failure to detect and react to the system early can be deadly. 

 

The system represents a significant threat to rotary wing aircraft operating in close proximity to hostile forces and can be deadly if 

not detected early.  

 

The Zeus is typically employed in batteries of four vehicles and is embedded with armoured forces. An armoured battalion will 

typically have 2 batteries of ZSU-23-4, or one battery of ZSU-23-4 and one of SA-9 Gaskin/SA-13 Gopher. 

 

Ammunition Qty:  500 rounds per gun 

Reloading Time N/A 

Acquisition Time: 8 seconds 

Minimum Effective Range: Zero 

Maximum Effective Range: 1.3 nautical miles 

Minimum Effective Altitude:  Zero 

Maximum Effective Altitude:  6,500 ft. 

Countermeasures: None Effective in DCS 

Defensive Manoeuvre: ñZSUò Break 

Vertical Jink 
  

 

  

https://www.youtube.com/watch?v=s_fKcUqZG18
https://www.youtube.com/watch?v=gd4pOC9q3IM
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2.5 ZSU-57-2 SPARKA  
Originators Designation: ZSU-57-2 Sparka 
 

FIRE CONTROL SYSTEM: None 

NATO REPORTING NAME: N/A 

 

2.5.1 Description 
The ZSU-57-2 is armed with twin S-68 57mm autocannon built on a 

light-weight T-54 tank chassis. The first prototype ZSU-57-2 was 

built in June 1950 and officially entered service in the Soviet Army 

on 14 February 1955. The ZSU-57-2 has a maximum road speed of 50 

kilometres per hour, which is reduced to around 30 km/h off-road. The 

vehicle has better acceleration compared with the T-54 because of its 

better power-to-weight ratio (18.6 bhp per tonne). It has an operational 

range of 420 km on roads and 320 km across country. The vehicle can 

cross 0.8 m high vertical obstacles, 2.7 m wide trenches, ford 1.4 m 

deep water obstacles and climb 30° gradients. 

 

The main weakness of the ZSU-57-2 was the lack of a search or fire-

control radar; the vehicle was equipped with an optical mechanical 

computing reflex sight as the sole fire control system, so it could 

engage visible targets only. Night firing was also impractical. Also, 

the manual gun laying and manual clip loading was not good enough, 

the rate of fire is not high enough, particularly considering that air-

cooled barrels require quite long pauses for cooling at high rates of fire and the turret traverse is not fast enough to effectively 

intercept high-speed attack jet aircraft at low altitudes. The vehicle cannot perform aimed fire on the move. 

 

Although the ZSU-57-2 had the highest firepower among production SPAAGs of its time, the anti-aircraft fire efficiency of a battery 

of four vehicles was even lower than that of a battery of six towed 57 mm S-60 anti-aircraft guns controlled by the PUAZO-6 anti-

aircraft artillery director with the SON-9 fire control radar or later by the RPK-1 Vaza radar.  

 

The ZSU-57-2 still retained some of the features of its predecessor, the ZSU-37. One of them was the lack of an armoured roof on 

the turret. The advantages of an open turret for SPAAGs, such as very high elevation angle for AA autocannons, excellent visibility 

of the combat situation by the gunners and no need for induced ventilation of the fighting compartment during intense fire were 

significantly over-shadowed by the disadvantages. The open turret of the ZSU-57-2 made it vulnerable from above and prevented 

operations under NBC conditions.  

 

NOTE 

This unit is added to DCS as part of Lilkikiôs Light AAA Pack v5.7. 

 

2.5.2 Threat Analysis 
The ZSU-57-2 represents a low threat to all fixed wing aircraft operating at low level providing standard contracts and tactics are 

adhered to. Much like the ZU-23-2 and ZSU-22-4, at altitudes below 500 feet the systemôs effectiveness is reduced when engaging 

high speed aircraft due to the high LoS rate causing targeting difficulties. Similar targeting difficulties are encountered against 

targets flying at altitudes greater than 5000 feet and only small variations in flight path are enough to defeat the system entirely 

provided incoming fire is detected early. However due to the large calibre of the ammunition fired by the system its presence on the 

battlefield must be respected as only a single hit is capable of bringing down any tactical aircraft and failure to detect and react to 

the system early can be deadly. 

 

The system represents a moderate threat to rotary wing aircraft operating in close proximity to hostile forces and can be deadly if 

not detected early. As with fixed wing aircraft the large calibre rounds can cause catastrophic damage to any helicopter with only a 

single hit, even if the round impacts a non-critical area due to their high explosive nature. 

 

The ZSU-57-2 is typically employed in batteries of four vehicles and is embedded with armoured forces and/or located around 

expected avenues of approach to high value targets. 
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Ammunition Qty:  4 round clip per gun (264 rounds total) 

Reloading Time 3 seconds 

Acquisition Time: 5 seconds 

Minimum Effective Range: Zero 

Maximum Effective Range: 2 Nautical miles 

Minimum Effective Altitude:  Zero 

Maximum Effective Altitude:  14,000 feet 

Countermeasures: Optical system, not applicable 

Defensive Manoeuvre: ñZSUò Break 

Vertical Jink 

  

Recognition Images 
 

Front  Side 

  
  

Top  

 
 

  

https://www.youtube.com/watch?v=s_fKcUqZG18
https://www.youtube.com/watch?v=gd4pOC9q3IM
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2.6 FLAKPANZER GEPARD  
Originators Designation: N/A 
 

FIRE CONTROL SYSTEM: S Band Search & Ku Band TTR 

NATO REPORTING NAME: N/A 

 

2.6.1 Description 
The Flakpanzer Gepard is a heavily armoured, autonomous and mobile air 

defence system based on the chassis of the Leopard main battle tank. The 

Gepard Self-Propelled Anti-Aircraft Gun (SPAAG) was manufactured by 

Krauss-Maffei Wegmann (KMW), based in Munich, Germany, and was 

delivered to the armed forces of Belgium, Germany and the Netherlands. 

 

The Gepard is equipped with twin Oerlikon GDF 35-mm guns. These guns 

are belt-fed and have a maximum rate of fire of 550 rounds per minute per 

gun. The standard ammunition load of the Gepard consists of a mix of 640 

armour-piercing-incendiary rounds for firing against air targets and 40 

armour-piercing rounds designed for use against ground targets. 

 

A rotating search radar is located at the rear of the turret roof and target 

tracking radar is located between the guns. The search RADAR of the Gepard has a range of 15 km/8 nm. It provides all-round 

scanning with simultaneous target tracking and is capable of searching for targets while the vehicle is on the move. The fire control 

RADAR provides automatic target tracking and lead computation.  

 

2.6.2 Threat Analysis 
The Gepard represents a moderate threat to all fixed wing aircraft operating at low level providing standard contracts and tactics are 

adhered to. At altitudes below 500 feet the systemôs effectiveness is reduced when engaging high speed aircraft due to the high LoS 

rate causing targeting difficulties. Similar targeting difficulties are encountered against targets flying at altitudes greater than 5000 

feet and only small variations in flight path are enough to defeat the system entirely provided incoming fire is detected early. Despite 

this, due to the large calibre of the ammunition fired by the system, and the effectiveness of its fire control system, its presence on 

the battlefield must be respected as failure to detect and react to the system early can be deadly as a hit by just a single round can 

bring down even the most survivable aircraft. 

 

The system represents a very high threat to rotary wing aircraft operating in close proximity to hostile forces and can be deadly if 

not detected early.  

 

The Gepard is typically employed in batteries embedded with armoured forces. And will  advance in close proximity to them, in 

order to provide effective defence against air attack. 

 

Ammunition Qty:  330 rounds per gun 

Reloading Time N/A 

Acquisition Time: 4 seconds 

Minimum Effective Range: Zero 

Maximum Effective Range: 2 nautical miles 

Minimum Effective Altitude:  Zero 

Maximum Effective Altitude:  9,500 ft. 

Countermeasures: None Effective in DCS 

Defensive Manoeuvre: ñZSUò Break 

Vertical Jink 

  
 

  

https://www.youtube.com/watch?v=s_fKcUqZG18
https://www.youtube.com/watch?v=gd4pOC9q3IM
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2.7 M163 Vulcan Air Defence System (VADS) 
Originators Designation: N/A 
 

FIRE CONTROL SYSTEM: Optical with AN/VPS-2 Range Finder RADAR 

NATO REPORTING NAME: N/A 

 

2.7.1 Description 
The M163 Vulcan Air Defence System is a self -propelled anti-aircraft 

gun originating from the United States of America and is equipped with 

a single M168 gun. The M168 gun is a variant of the General Dynamics 

20 mm M61 Vulcan rotary cannon, the standard cannon in most U.S. 

combat aircraft since the 1960s. 

 

The weapon is mounted on a modified M113 vehicle. The system was 

designed to complement the M48 Chaparral missile system. The M163 

uses a small, range-only radar, the AN/VPS-2, and an M61 optical lead-

calculating sight. The system is suitable for night operations with the use 

of AN/PVS series night vision sights that can be mounted to the right side 

of the primary sight. 

 

The gun fires at 3,000 rounds per minute in short bursts of 10, 30, 60, or 100 rounds, or it can fire in continuous fire mode at a rate 

of 1,000 rounds per minute. A link less feed system is used. 

 

The main drawback of the M163 was its small calibre and lightweight shells, which limited its effective range. Early ammunition 

exacerbated the situation, but the M163 was still comparable with the Soviet ZSU-23-4; although the Russian ZSU-23 fired a larger 

shell (23 mm rather than 20 mm) and had a higher rate of fire, the M163 had a higher muzzle velocity giving a flatter trajectory, 

shorter ToF and therefore greater accuracy. 

 

Unlike the ZSU-23-4 the M163 has no search radar and has a limited engagement capability against aircraft at night. The gunner is 

exposed in an open turret, whereas in the ZSU-23-4 the gunner is in a fully enclosed armoured turret; this gives the M163 gunner 

much better situational awareness and field of view at the cost of losing protection against rifle-calibre weapons. This is important, 

especially since the M163 has no search radar. 

 

In US and Israeli service, the VADS has rarely been needed in its intended purpose of providing defence against aerial threats and 

consequently the Vulcan gun system was in use throughout the late 1980s and early 1990s primarily as a ground support weapon. 

The last combat action the VADS participated in was Operation Desert Storm in 1991. 

 

2.7.2 Threat Analysis 
The VADS represents a low threat to all fixed wing aircraft operating at low level providing standard contracts and tactics are 

adhered to. Only small variations in flight path are enough to defeat the system provided incoming fire is detected early. 

Additionally, the small calibre of the ammunition fired by the system, and limited fire control system, further limits the effectiveness 

of the system. Although it can bring down most fixed wing aircraft, doing so requires absolute surprise and essentially relies on 

aircraft running into a wall of fire.  

 

The lack of any RWR indications does give the system a high chance of gaining the element of surprise against individual aircraft 

operating without effective mutual support. 

 

The system represents a moderate threat to rotary wing aircraft operating in close proximity to hostile forces although it relatively 

small calibre ammunition may struggle to cause significant damage in small volumes. 

 

Ammunition Qty:  1180 Rounds 

Reloading Time N/A 

Acquisition Time: 6 seconds 

Minimum Effective Range: Zero 

Maximum Effective Range: 1 nautical mile 

Minimum Effective Altitude:  Zero 

Maximum Effective Altitude:  4,500 ft. 

Countermeasures: Optical System - Not Applicable 

Defensive Manoeuvre: ñZSUò Break 

Vertical Jink 

  

https://www.youtube.com/watch?v=s_fKcUqZG18
https://www.youtube.com/watch?v=gd4pOC9q3IM


476TTP3-1.Threat Guide, 24 January 2018 15 

 

 

Recognition Images 
 

Front  Side 

  

  

Top  

  

  

  
  

 

 

 

  



476TTP3-1.Threat Guide, 24 January 2018 16 

 

 

2.8 SA-19 GRISON  
Originators Designation: 2K22M Tunguska (2S6M) 
 

FIRE CONTROL SYSTEM: 1RL144M E-band Search & J-band Monopulse TTR 

NATO REPORTING NAME: Hot Shot 

 

2.8.1 Description 
The 2S6 Tunguska was designed to replace and improve on the 

observed shortcomings of the ZSU-23-4 (short range and no early 

warning) and as a counter to new ground attack aircraft in 

development as the time, such as the A-10, which was designed to 

be highly resistant to 23 mm cannons. Studies were conducted and 

demonstrated that a 30 mm cannon would require from a third to a 

half of the number of shells that the 23 mm cannon of the ZSU-23-

4 would need to destroy a given target with a kill probability 1.5 

times greater than that of 23 mm projectiles. There is also an 

increase in the maximum engagement altitude from 7000 feet to 

10000 feet and increased effectiveness when engaging lightly 

armoured ground targets. 

 

After a limited production run of the original 2K22, an improved 

version designated 2K22M/2S6M entered service in 1990. The 

2K22M featured several improvements with eight ready-to-fire 

missiles (four on each side) as well as modifications to the fire control programs, missiles and the general reliability of the system. 

 

An electromechanically scanned E-band target acquisition radar is mounted on the rear top of the turret that when combined with 

the turret front mounted J-band (150 kW power) monopulse tracking radar forms the 1RL144M (NATO: Hot Shot) radar system 

with detection range of 18 km and tracking range of 16 km. The mechanically scanned target acquisition radar offers a 360-degree 

field of view and can detect targets flying as low as 15 m, the target acquisition radar can be stowed when in transit. Its tracking 

radar has a range of 16 km the radar system is highly protected against various types of interference, including terrain if 

mountains/hills give a terrain background to a given target. The system is able to fire on the move using 30 mm cannons, although 

it must be stationary to fire missiles. 

 

The gun system uses RADAR system to provide lead computation as with other SPAAG systems. The missiles use the SACLOS 

guidance system, and therefore fly a lag pursuit course to their target which means they are relatively easy to defeat kinetically. 

 

2.8.2 Threat Analysis 
The Grison represents a moderate/high threat to all fixed wing aircraft operating at low level, the combination of missiles and high 

calibre guns gives the SA-19 the ability to effectively engage targets at ranges from zero to 5.5 nautical miles. Within 2 nautical 

miles, guns are the preferred weapon system, outside of 2 nautical miles the missiles are used. While the guns are highly effective 

with their calibre allowing a small number of hits to cause significant damage to their target, the SACLOS guidance used by the 

missiles makes them only moderately effective against fixed wing aircraft as their maximum LOSR and ability to manoeuvre is 

quickly reached by a crossing/manoeuvring target. 

 

The system represents a very high threat to rotary wing aircraft operating in close proximity to hostile forces and can be deadly if 

not detected early, the SA-19 missiles are highly effective against slow moving targets at up to 4 nautical miles while at closer 

ranges the 30mm cannons high RoF and large calibre make them extremely deadly.  

 

The Grison is typically employed in batteries of 4-6 units embedded with armoured forces. And will advance with them in close 

proximity to provide effective defence against air attack. It has largely replaced the ZSU-23-4 in Russian service. 

 

Ammunition Qty:  968 Rounds per Gun + 8 SA-19 Missiles 

Reloading Time N/A 

Acquisition Time: 4 seconds 

Minimum Effective Range: Zero (Guns) / 1 nautical mile (Missiles) - Typical (varies by LOSR). 

Maximum Effective Range: 2 nautical miles (Guns) / 4 nautical miles (Missiles) 

Minimum Effective Altitude:  Zero (Guns) / 100 feet (Missiles) 

Maximum Effective Altitude:  10000 ft. (Guns) / 16000 ft. (Missiles) 

Countermeasures: None Effective in DCS 

Defensive Manoeuvre: Missiles ï Beaming Missile Defence + maximise LOSR 

Guns - ñZSUò Break or Vertical Jink 

https://www.youtube.com/watch?v=sq_ersoFkVU
https://www.youtube.com/watch?v=s_fKcUqZG18
https://www.youtube.com/watch?v=gd4pOC9q3IM
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