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[bookmark: _Toc224904267]Abstract
This report assesses whether the Challenger 3 (CR3) main battle tank possesses a sufficiently capable suite of secondary natures to meet expected operational requirements and identifies additional natures that could close residual gaps or enhance platform effectiveness. Conducted in parallel with a formal Dstl study, this work uses open‑source material only and is written at UK OFFICIAL.
Capability was evaluated through a structured survey completed by UWTSD OME apprentices. Respondents compared the current CR3 ammunition set—APFSDS, a baseline HE‑fragmentation nature (PD/PDD assumed), and the platform’s machine guns—against a representative target set. Assessments were expressed using the UK Defence Intelligence probability yardstick, translated into a seven‑point numerical scale to enable aggregation and comparison.
Results indicate a strong baseline against most targets, particularly when engaging armoured vehicles outside their frontal arc. However, consistent shortfalls were identified against hardened structures, entrenched infantry, and drones. Potential mitigations include adopting multi‑mode HE‑FRAG with airburst, re‑introducing a HESH type structural‑defeat munition and exploring NLOS (ATGM and HE‑FRAG) solutions. Continued APFSDS development remains important for overmatch but does not address secondary‑effects gaps. Given the open‑source evidence base and non‑SME respondent pool, confidence levels are limited; follow‑on modelling/wargaming, SME advice, and targeted technology demonstrations are recommended to validate findings and de‑risk integration.
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[bookmark: _Toc224904270] Introduction
This Report will summarise the work undertaken to support answer the following:
Does Challenger 3 have the required ammunition to fulfil the expected use cases? 
Can Challenger 3’s capability be enhanced through the introduction of additional natures?
This report has been compiled parallel to a formal Dstl project of the same name. However, any likeness to this report is coincidental. All data collated, and assessments are based purely on open-source information. Whilst the formal Dstl produced report will contain comparable processes, the nature of the data analysed, and the subject matter experts consulted the results will have a much higher classification and confidence level. This will be outlined within the security note. 

[bookmark: _Toc224904271]Security note
Information presented in this report will be limited to UK OFFICIAL only. This report should not be considered the opinion of the Defence Science Technology Laboratory (DSTL) nor the United Kingdom Ministry of Defence. The author will attempt to cover the topic in appropriate depth, without disclosing information that could benefit hostile actors. 
This report will assess the secondary natures ammunition publicly announced by the UK Ministry of Defence and assess it against a fictionalised target set created for this report which is to be defined by the author. Any resemblance to real scenarios, platforms or adversaries is confidently and not representative of genuine threats.

[bookmark: _Toc224904272]Background and literature review
Since the development of tanks in the First World War, tank design and use has changed significantly.  Vehicles until the end of World War 2 were often specialised, examples include cruiser tanks, infantry tanks and later tank destroyers [1]  each with specific battlefield roles. The early Cold War saw the introduction of the Centurion and the Chieftain which then established the modern main battle tank (MBT) concept. 
Challenger’s lineage is much more complicated, the ‘Shir-2’, was designed for the Shah of Iran [2]. However, due to the fall of the Shah in 1979 deliveries were never completed [3]. To prevent the loss of the UK industrial capability, the Shir-2 was developed further, becoming ‘Challenger’ [4]. The vehicle performed effectively in the Gulf War utilising the 120mm L11A5 rifled gun to engage scores of hostile vehicles.
Entering Service in 1998 Challenger 2 shared less than 3% of parts with Challenger 1 [5]. Upgrades included the improved L30A1 Rifled 120mm Gun, improved armour, sensors and fire control systems. In 2005 the capability sustainment program began [6] [7] introducing several upgrades, before evolving into the  Life Extension Programme (LEP) in 2014, which considered the adoption of a smoothbore gun [8]. 
Late in 2018, BAE systems produced the ‘Black Knight’ demonstrator, which presented numerous changes. Concurrently to this Rheinmetall developed another variant this time featuring a full redesigned turret and the Rheinmetall L55A1 120mm Smoothbore gun. [9]
In 2019, BAE and Rheinmetall announced the formation of a joint venture company (Rheinmetall BAE systems Land / RBSL) which submitted a joint bid for the Challenger 2 LEP programme [10].  This culminated in the 2021 command paper ‘Defence in a competitive age’ [11]; which announced the upgrade of 148 Challenger 2 MBTs to the CR2 LEP, which was renamed to Challenger 3. 
The Challenger 3 incorporates enhanced armour protection including the new FARNHAM and EPSOM armour packages [12]. As well as new electrical systems, suspension upgrades and powerpack improvements [12] increasing mobility. Most relevant to this report is the introduction Rheinmetall RH120 L55A1 smoothbore gun [13]. This benefits from extensive support and cross-NATO adoption. The potential commonality of munitions will ensure ammunition availability, reduced cost and enable continuous development that would otherwise be unaffordable for the UK alone. These guns equip platforms such as  the Leopard 2 (L44, L55 and L55A1 [14],  and the American M1A1/A2 Abrams (M256) [15]. Rheinmetall describes120mm smoothbore ‘the dominant tank main armament in the Western world/Nato’ [16].
The transition to a NATO ‘standard’ gun expands the range of ammunition available to the UK, and as such forms the basis of this report. 
Extensive work was carried out historically to develop the armour force, both in the design of the platforms and the use case. However, as the UK is one of only a few nations to use the L30 gun, ammunition developed for it has been limited to ‘traditional’ natures such as Armour Penetrating Fin Stabilised Discarding Sabot (APFSDS), High Explosive Squash Head (HESH) and Smoke. As the Challenger 3 will fit the RH120 L55A1, this will enable new opportunities for the UK tank force. This is best understood at the system level and up where the lethality will be provided through the interaction of multiple systems; Challenger 3 should never be operating in total isolation. 
Primary anti-armour lethality has remained based in contemporary APFSDS munitions, reflect decades of continuous development, resulting in extremely capable munitions with new munitions consistently coming to market. The US leads in this in many ways [17] with European nations to an extent playing catch up. As this occurs lethality will increase for all 120mm Smoothbore systems. 
Platform flexibility has become an increasing demand as military budgets have become more constrained. The concept of ‘do more with less’ has become prevalent across defence with anticipation of reaching 10x lethality [18]. This can also be seen with the increase of multipurpose High explosive munitions which contain multiple fuzing modes with examples such as the American M1147 ‘Advanced Multipurpose’ munition. [19]
Whilst ammunition is the means of delivering the lethality, it is also greatly affected by platforms capability, platforms have to be able to identify targets, traverse, elevate and calculate fire solutions on demand [20]. Additionally, it is important to avoid overloading platforms with too many roles; as overall effectiveness is reduced; instead, it must be used as a combined arms force [21]. 
Due to the nature of the report limited academic sources are available in the open source for specific lethality. Therefore, much of the information assessed has been through press releases and industry promotional material. Military doctrine has been used to reinforce specific points and ensure that the report remains grounded. Industry promotional material such as that provided by companies like Rheinmetall and General Dynamics Land Systems, carry an inherent promotional bias due to the financial incentives present, by contrast open-source information and news reports whilst containing bias of their own, are significantly more likely to offer neutral assessments of capability though often at a reduced technical level. This report therefore will aggregate this information in co-ordination with a survey to provide an assessment of the capability of the current CR3 and its potential to increase. This reliance on open-source information will inherently risk an underestimation or overestimation of capability; however, this uncertainty does allow this survey to be conducted within the UK OFFICIAL constraints.
In summary while existing literature provides understanding of the specific natures, there is limited analysis of how secondary natures affect UK specific capability. This gap demonstrates the need for a structured assessment of the Challenger 3 based upon the information in the open source.

[bookmark: _Toc224904273]Aims of research
This report aims to understand the current capability of Challenger 3 regarding the 120mm armament. It will analyse the expected use cases of the CR3, the likely threats and taskings, identifying deficiencies and avenues to improvement. The ultimate objective is to provide an evidence-based recommendation to support future technology demonstrations and down selection. 


[bookmark: _Toc224904274]Defining the mission
Due to classification limitations, the real MOD generated scenarios could not be used. As such fictional missions have been generated to cover a wide range of theoretical use cases:
· Long Range Overwatch
Allow friendly forces to advance, defend or retreat against hostile forces. Assuming flat terrain such as plains. 

· Rapid Defence
Rapidly organise defence of a location, non-ideal terrain without preparation. Assuming restricted sightlines.  Terrain assumed to be urban or forest clearing.

· Prepared Defence
Given time to prepare defensive positions including locating the platform in a protected location with concealment and good sightlines. Terrain assumed to be broad valley. 

· Rapid Attack
A rapid attack against enemy forces, little degradation to enemy forces before assault begins. Terrain assumed to be arid desert type.

· Prepared Attack
A prepared attack against enemy fortified positions, assumed that brigade level support is available. Terrain assumed to be taiga or similar.

· Infantry Fire Support
Intimate support of friendly infantry. May include attacks against light medium or heavy structures. Assumed to be semi-urban terrain or temperate forest.

· Harassment in the Deep
Harassment of enemy logistics and supply in enemy’s rear.  Assumed to be savannah type terrain.
Friendly Forces / ‘Blue’:
It is assumed that CR3 will operate as part of combine arms unit. As such edge cases where CR3 would be unassisted will not be considered.
For the purposes of this report the following order of battle (ORBAT) is assumed, this is loosely based upon an open source design known as the ‘Heavy Division (tracked)’ [22] as well as British Cold war ORBATs [23], this can be seen in Table 1.




[bookmark: _Ref223421690][bookmark: _Toc224904329]Table 1 Composition of Heavy Division
	Heavy Division (Tracked)

	Armoured Squadron
	1 Armoured Infantry Company
	1 Mechanised Infantry Company

	14 x CR3 MBT
	15x Infantry Fighting Vehicle (IFV)
	15x Armoured Personnel Carrier (APC)

	1x Armoured Recovery Vehicle (ARV)
	2x ARV
	1xARV

	Supporting Elements

	4x APC (Mortar)

	4x IFV (Recce)

	4x APC (Antitank)



The armament available would be approximately as follows (Table 2):
[bookmark: _Ref223421659][bookmark: _Toc224904330]Table 2 Theoretical Equipment by platform
	CR3
	IFV
	APC
	Infantry
	Support

	120mm Smoothbore Gun
	40mm Cannon
	.50cal machine gun
	40mm Grenade
	Antitank missile

	7.62mm Machine Gun
	7.62mm Machine Gun
	7.62mm machine gun
	81mm mortar
	120mm Mortar

	
	
	40mm grenade
	40mm grenade
	5.56mm machine gun

	
	
	
	5.56mm machine gun
	

	
	
	
	5.56mm rifle
	

	
	
	
	grenade
	



The project does not simply intend to add capability to the CR3; by considering wider formation it reduces the likelihood of resourcing the platform. If too much capability if held within the Challenger platform relative to the remained of the wider unit, the attrition rate may increase. This is because hostile forces may prioritise it as a much higher value target. Whilst not a driver of the requirements, it must be considered alongside crew workload.
Hostile Forces / ‘Red’:
To avoid aggregation of data, only a summary of possible systems will be included as opposed to force composition. Examples include:
· High capability MBTs
· Low capability MBTs
· ‘Turtle’ Main Battle Tanks
· High capability IFV
· Light IFV
· APC
· Soft Skin Vehicles
· Low Silhouette Vehicles
· Dismounted Troops (In the open, in medium cover, in hard cover, entrenched).
· Drones (NATO Descriptor):
· Mini
· Micro
· Self-Propelled Guns
· Towed Artillery
· Helicopters
· Other Logistic Equipment or infrastructure for example:
·  Trains
· Pontoon Bridges
·  Hard Bridges 
· Structures:
· Hard
· Medium
· Soft
These each have a range of capabilities of their own and mapping this is outside the scope of the project and risks increasing the classification of the report. Noting this however, a mitigation employed is to consider each target by its orientation to the platform engaging it. Simply put, the ability of the CR3 to defeat each target will be measured against the targets side, front and rear. 

[bookmark: _Toc224904275]Challenger 3 Current 120mm ammunition suite

The UK MOD has already publicly committed to some 120mm smoothbore ammunition. This provides a baseline for the project to assess the current capability and any potential improvements.
120mm Enhance Kinetic Energy (also known as KE2020Neo)
The MBT’s primary role has historically been in engaging other MBTs. Defeating hostile armour primarily using Armour Penetrating Fin Stabilised Discarding Sabot (APFSDS) ammunition. These utilise extremely dense sub-calibre ‘long-rods’ which travel fast enough that they impact the target at extreme speed allowing high depths of penetration and the target to be perforated.  This munition has been developed by Rheinmetall and was initially supplied to the British army in 2024 for qualification. This has recently completed phase 1 and is now moving to phase 2. [24]
Whilst there has been no publicly announced High explosive nature, the project has assumed that a basic type similar to General Dynamics ‘IM-HE-T’, Rheinmetall ‘DM11 (with RH31Fuze)’ or KNDS ‘F1 HE’. These are fragmenting shells that contain large volumes of high explosive, utilising the munition body for fragmentation and blast as the main damage mechanism. All these munitions have two fuze modes. Point detonating (PD) mode initiates the shell on contact with the target. The alternative fuze mode for these munitions is Point Detonating Delay (PDD). When acting in this mode, the fuze activates on contacting the target but does not function immediately, instead allowing the shell to penetrate the target material before detonating.  For the purposes of this assessment munitions with airburst capability have not been considered as an ‘initial capability’ and as such have been processed in the potential capability.
[bookmark: _Toc224904276]Current capability assessment
[bookmark: _Toc224904277]Methodology
Because system capability is an abstract concept, it cannot be measured directly, as it lacks concrete and universally defined performance criteria. As such, to generate accurate assessment of the current capabilities of the platform, a number of Subject Matter Experts (SME)s with knowledge of lethality/effects, blue doctrine/ tactics, red platforms and their capabilities, had to be consulted. This expertise is highly sensitive, and when aggregated this becomes doubly so. As such the activity was repeated by UWTSD Ordnance Munitions and Explosives apprentices. Whilst retaining a broad understanding of the relevant systems, apprentices have not had access to sensitive details, meaning the following does not represent the true capabilities of the Challenger 3 platform but demonstrates the tools used to assess this. Each participant is asked to compare munitions to a target list, scoring each against the UK Defence Intelligence assessment probability yard stick [25], resulting in scores from remote chance to almost certain. 
Probability Yard stick:
[image: ]The probability yard stick is a metric by which UK MOD and Defence Intelligence assess uncertainty. It also allows standardisation for decision makers e.g., to one individual highly likely may mean a 50/50 chance whilst to another >95%; by maintaining the yardstick this ensures all users understand the terminology and the risks associated improving consistency of responses.











[bookmark: _Toc224904295]Figure 1 UK Defence Intelligence Probability Yardstick

To allow easier interpretation of the results, the yardstick was translated into a numerical system. This labels each of the 7 probability areas with a corresponding number (see Table 3). By converting this into a numerical form, it will also allow the results of the study to be processed, allowing the generation of average values for each munitions effectiveness against each target.  It will also allow the generation of a ‘flexibility’ score; showing how many options could be available to deal with a specific target. 
[bookmark: _Ref223423968][bookmark: _Toc224904331]Table 3 Survey Probability Yardstick
	Probability of effectiveness

	7
	Almost certain
	95% - 100%

	6
	Highly likely
	80% - 90%

	5
	Likely or probable
	55% - 75%

	4
	Realistic possibility
	40% - 50%

	3
	Unlikely
	25% - 35%

	2
	Highly unlikely
	10% - 20%

	1
	Remote chance
	0% - 5%



Target list:
Utilising the possible Red forces summary generated within the ‘Define the mission’ work package the below target set has been generated. By utilising a common target set for all respondents, it will increase the confidence of the data allowing direct comparison and averaging of results. Note unless otherwise specified each target is considered from the ‘Side’, ‘Front’ and ‘Rear’
· Dismounted Troops (4 personnel in standard tactical formation)
· Open terrain (e.g. in the centre of a field)
· Protected Medium (e.g. in a light or medium structure)
· Protected Hard (e.g. in a medium or hard structure)
· Entrenched (e.g. in a fortified position such as a bunker or trenchlike)
· Low Silhouette vehicle
· Soft Skin Vehicle (logistics vehicle / truck)
· Armoured Personnel Carrier
· Light infantry fighting vehicle
· High capability infantry fighting vehicle
· Low capability main battle tank
· High capability main battle tank
· Main battle tank (turtle)
· Self-propelled gun (wheeled or tracked artillery)
· Towed Artillery
· Micro Drone (Weight: <5kg Range: <10km) direction not specified
· Mini Drone (Weight:<25kg Range: <10km) direction not specified 
· Structures
· Hard
· Medium
· Soft
· Bridges
· Hard (concrete or steel road bridge)
· Pontoon (temporary bridge consisting of boats or floats covered with a road deck to cross bodies of water)
· Helicopter
· Grounded
· Low altitude
· Train direction not specified
This target list is then compared to the current Challenger Capabilities which are detailed as follows:
· APFSDS
· HE Frag PD
· Coaxial Chain gun (7.62x51 machine gun) [12]
· Pintle mount General Purpose Machine Gun (GPMG) (7.62x51 machine gun). [12]
These are then compared in a matrix, assuming that the target has been hit, and the munition has functioned. The intended method of effect must also be considered e.g. a single machine gun bullet’s effect should not be compared to a single HE Fragmentation round. Instead, the single HE Fragmentation munition should be compared to a burst of machine gun fire. 
The adoption of the UK Defence Intelligence probability yardstick provides a common framework for participants, reducing variance in understanding of qualitative probability terms and therefore improving consistency. The use of a single standardised target set ensures all assessments are made against a common baseline, supporting direct comparison and increasing reliability of average results.  Incorporating the method of effect will also reduce bias ensuring participants judge each nature within the context of its operational role as opposed to single shot comparisons.  Using the matrix methodology provides a clear and repeatable structure for assessment allowing for future analysis to identify capability gaps across platforms and at varying security classifications. The methodology remains valid despite the lack of SME representation as the study focuses on comparative capability, not absolute lethality values, resulting in a robust system to identify lethality gaps.

[bookmark: _Toc224904278]Results
There was a total of 9 respondents for the current capability assessment representing a mix of OME employers and academic years breakdown of employers and year groups are as follows (see Table 4):
[bookmark: _Ref223425765][bookmark: _Toc224904332]Table 4 Breakdown of Respondents
	Company
	Dstl
	QinetiQ
	Another industry / Academia

	Number of Respondents
	5
	2
	2

	Year group
	3rd year
	4th year
	5th year

	Number of respondents
	2
	2
	5



Findings for each munition have been combined and an average score generated. Results for the current capabilities are mainly consistent; aside from the APFSD and effect against infantry and structures. Aside from this, most results have low variance. Figure 2, Figure 3 and Figure 4 Show the aggregated results for the current capabilities. The lowest scores are ‘‘Highly Unlikely 10-20%’; these are present on 2 targets, hardened buildings and permanent bridges.  Other targets which currently represent a capability challenge include infantry in hardened positions or trenches, drones, structures and low altitude helicopters. Full results can be found in Appendix A Current Capabilities.
[image: ]
[bookmark: _Ref222229124][bookmark: _Toc224904296]Figure 2 Current Capability Matrix (part 1)
[image: ]
[bookmark: _Ref222229126][bookmark: _Toc224904297]Figure 3 Current Capability Matrix (part 2)
[image: ]
[bookmark: _Ref222229168][bookmark: _Toc224904298]Figure 4 Current Capability Matrix (part 3)

[bookmark: _Toc224904279]Analysis
The results show that Challenger 3 will be capable of dealing with a wide range of targets that it will encounter on the battlefield.  This is especially true for armoured vehicles where most targets have a likely (>55%) chance of defeat with a single munition. This represents a significant capability; however, respondents identified increased difficulty in disabling high capability MBTs or ‘Turtle’ tanks from the frontal arc. This will warrant further investigation to identify if the probabilities can be increased by alternative ammunition natures to ensure the missions of ‘long range overwatch’, as well as the attack and defend missions can be completed in all circumstances. 
Respondents identified that the Challenger 3 secondary weapons and HE Frag munition provide excellent lethality against infantry in the open or protected (medium) cover. This however falls as the infantry’s cover hardens, with protected (hard) falling to realistic (40-50%) and entrenched falling further to a maximum score of unlikely (25-35%).  This difficulty in dealing with hardened locations extends to the structures sections of the results; aside from pontoon bridges, respondents identified structures as the single largest capability gap. To ensure the availability of fires in both the attack scenarios and infantry support, a capability to enable defeat of structures will be investigated. Previously much of this role was conducted by the HESH munition as a result a HESH munition will be considered in the potential capability matrix. 
Drones also present a significant threat [26]; not only are they numerous on the modern battlefield, but they are also often small and fast moving. Engaging these targets are challenging not least due to difficulty in identification; spotting a small fast-moving drone is exceptionally difficult in MBT with its hatches closed. In addition, medium/high rates of fire weapon systems such as the chain gun and a pintle mounted GPMG both suffer these issues. Whilst secondary natures to aid the system in responding to these threats will be considered in the potential capability matrix, it may be the case that alternatives such as remote weapon systems or additional platforms should be considered to deal with the wider threat.  
Finally, regarding logistics vehicles, truck types can be easily defeated by the HE Frag munition, with both the APFSDS and machine gun types offering significant resilience in dealing with the threat. Trains prove to be a harder target, with the HE Frag round providing the highest likelihood of a ‘realistic probability’. Whilst this target will be uncommon in all bar the harassment in the deep role, it will likely present a target of high value; developing a munition specifically to deal with it is impractical; but may receive benefit from other secondary natures. As referenced in the methodology, utilising OME apprentices limits the validity and confidence in the data; as such these findings should be treated with caution, as the magnitude and direction of any bias remain unknown.

[bookmark: _Toc224904280]Potential Capabilities; filling the gaps

[bookmark: _Toc224904281]Methodology
As in this report’s current capability survey the potential capability matrix was completed by UWTSD OME Apprentices. The Probability Yardstick has again been used here to ensure consistency and reduce the burden on the survey participants.
To conduct the potential capability study fairly, it was important to keep the target set consistent. As such all targets present in the potential capability survey are duplicated from the current capability matrix.
To gauge the potential for capabilities a wide range of munitions have been selected. These are based upon both concepts generated by the CR3 team as well as historic munitions and analogues to those offered commercially by industry. To prevent bias and reduce the workload of respondents, these munitions have been combined into broad capabilities. 
· FUTURE APFSDS:
· Potential Future APFSDS ammunition offering enhanced depth of penetration.
· HE FRAG PD
· Similar to current munition but multimode fuze
· HE FRAG PDD
· HE FRAG Point Detonating Delay- allowing munition to (partially) perforate target before detonating.
· HE FRAG AB
· HE FRAG Air Burst – allowing munition to detonate at a set point along its ballistic trajectory.
· CANISTER
· Contains many dense spheres/rods, operating similar to a shotgun ‘buckshot’ round, with a limited effective range of up.
· SMOKE
· Obscurant smoke similar to previous 120mm rifled smoke munition. Primarily for screening covering a large area remote from the launch platform, additionally used as target marking
· ILLUMINATION
· munition used to illuminate an area remote from the platform
· HESH
· High Explosive Squash Head – antistructure/light armour mention.
· OFTA
· Over-fly top attack munition with shaped charge or large warhead (similar to KSTAM)
· TA ATGM
· Top Attack AntiTank Guided Missile – Vehicle Mounted or Gun launched (ATGM)
· DF ATGM
· Direct Fire AntiTank Guided Missile – Vehicle Mounted or Gun launched (ATGM)
· NLOS ATGM
· Non-Line Of Site AntiTank Guided Missile
· NLOS HE FRAG
· Non-line of Site High Explosive Fragmentation
As with the current capability matrix, these were presented in a grid form, asking survey respondents to assume that the target had been hit, and that the munition had functioned correctly. As there is a diverse array of munitions present, it was stressed to participant to consider the munition in its intended role, for example that smoke be assessed on its ability to screen or conceal as opposed to its lethal effects. Similar to the current capability matrix, participants were also asked to consider how the munition might be used, as there is only single shot (non-automatic) weapons/ munition in the potential capability list, this will mean that each munition’s effectiveness will be evaluated on the basis of single shot probabilities.  




[bookmark: _Toc224904282]Results
Compared to the current capability survey, there was an additional respondent, raising the number of participants to 10. For a breakdown of this see Table 5.
[bookmark: _Ref223518481][bookmark: _Toc224904333]Table 5 Breakdown of respondents
	Company
	Dstl
	QinetiQ
	Another industry / Academia

	Number of Respondents
	6
	2
	2

	Year group
	3rd year
	4th year
	5th year

	Number of respondents
	2
	2
	6



All 9 respondents from the current capability survey return answers for the potential capability matrix. This has been useful as it ensures most respondents understood the baseline values of the capability and therefore how it can be improved.  The results seen in Figure 5, Figure 6 and Figure 7 are the averaged results from the 10 participants. Many of the capabilities offered demonstrate similar lethality against lighter vehicles, offering significant lethality against this target set. However, areas such as drones remain challenging for many of the munition types.  This will be detailed further within the analysis section. 
[image: ]
[bookmark: _Ref222477902][bookmark: _Toc224904299]Figure 5 Potential Capability Matrix (part 1)
[image: ]
[bookmark: _Ref222477904][bookmark: _Toc224904300]Figure 6  Potential Capability Matrix (part 2)
[image: ]
[bookmark: _Ref222477906][bookmark: _Toc224904301]Figure 7 Potential Capability Matrix (part 3)

[bookmark: _Toc224904283]Analysis
The potential capability matrix demonstrates that all the proposed rounds can be effective against one or more target types. This means that each round suggested can offer a distinct capability or enhance the existing system. However, it is essential to not simply assume that all can be integrated. Given the large number of munitions considered, due to platform constraints, it would not be possible to stow each in conjunction with existing ammunition in CR3, therefore prioritisation will be required. As discussed in the current capability analysis and methodologies, the use of non-SME respondents introduces uncertainty; which remains applicable to the potential capability matrix.  Several areas were identified in the current capability matrix which require improvement, these were as follows:
· Drones:
Drones continue to present a significant risk to the platform. In the current capability matrix, the highest score was ‘3 – Unlikely -25-30%’, this has been marginally improved by ammunition such as High Explosive Fragmentation (Airburst), Canister and NLOS HE Fragmentation, with each scoring ‘4-Realistic Probability -40-50%’.  Whilst this represents an improvement, the increases are limited so further work should be undertaken to analyse this data further.
· Buildings/ hardened structures:
Within the current capability matrix, the existing rounds such as HE FRAG PD, showed very poor performance, with the highest scores reaching only ‘2 – Highly unlikely 10-20%’. This could lead to significant issues especially within the urban environment or when dealing with fortifications. There is a significant improvement seen here, especially with the HESH munition type, this now scoring a ‘5’ for hard structures and ‘6- Highly Likely 80-90%’ on average for soft and medium structures as well as bridges. Several other munitions also demonstrate improved performance; however, the HESH munition was uniquely identified by all respondents as beneficial, with consistent increases observed across multiple capability areas indicating it will provide significant additional lethality.


· Entrenched infantry:
Entrenched infantry remains a challenging target for most of the potential capabilities. However, two types do represent an improvement in capability, namely HE FRAG Air Burst and NLOS HE FRAG, each receiving an average of ‘5’. Many munitions receive an improved score, but notably items such as HESH do not see benefit here. The increases here are not as high as hoped by the author, and as a result it is likely multiple shots would be required to clear each position. This is especially important as trench lines once again provide significant threat on the battlefield even when artillery support is available as it may be required to change the way in which these are engaged. 
· Logistic vehicles such as Trains:
CR3 was identified as having lower lethality against train targets achieving only ‘4’s. This was marginally improved by two munitions, HESH and Direct Fire ATGMs both receiving ‘5. This would provide enhance utility on the Harassment in the Deep role but would likely require multiple shots to guarantee target effect; this may present an issue especially when operating with limited ammunition supplies, behind enemy lines.

Ammunition Breakdown:
· Future APFSDS:
Similar to the current APFSDS, this munition clearly excels at engaging armoured vehicles. However, it does show improvements in some areas especially with regard to high capability main battle tanks and turtle tanks. This is especially true for front arc engagements, where achieving single shot kill is vital for platform survivability. This is a significant benefit and whilst it does not cover a capability ‘gap’, it represents an important opportunity to enhance the capability. As such It should be carried forwards for further analysis.
· High Explosive Fragmentation (Point Detonating / Point Detonating Delay / AirBurst)
All three munitions have been considered together in this analysis as whilst the capability differs, many utilise the same shell with alternative fuze settings; hence the ammunition is interchangeable between modes: examples include: IM-HE-T or DM11. Interestingly HE FRAG PD scores lower in some elements of the Potential capability matrix than in the current; this may reflect the limitations of the study and will be examined later. However, there are still areas where improvements are seen. Regarding countering infantry both in the open and in entrenched positions, the airburst mode shows significant benefit when compared to PD only munitions; this also is observed against drones and low flying aircraft such as helicopters.  Point Detonating delay also offers benefit when used in the counter structure role; increasing the score by one or two points when compared to PD only. This is likely due to the ability of the shell to penetrate the target before detonating, offering an obstacle ‘shattering’ effect. 
· Canister
Whilst canister had been previously used by British army, its use case has been phased out, however with the advent of drone threats, it has been suggested that the ‘shotgun’ effect of hundreds of controlled fragments, could provide the answer. This was duplicated in the study with some respondents scoring the counter drone ability as high as ‘6 Highly likely’. However more conservative responses reduced the average score remained at a ‘4’. Against infantry, canister also demonstrates significant lethality, but this falls dramatically as cover increases. The most significant draw-back of canister remains its limited effective range due to the small size of the many fragments. There also remains limitation in its use of the counter drone role, especially regarding turret rotation speed and gun elevation. This will be examined within the ‘limitations of the platform section’. The author also believes it would be important to note that the use of canister does also contain ethical concerns especially with regard to maiming of personnel [27]; there would likely be significant limitations in urban areas due to the risk to civilians. Canister is inherently an area of effect weapon, so its use would need to be carefully controlled.
· Smoke
Until recently smoke has been in service with almost all British main battle tanks, providing screening fires and target marking. The opinion of the survey respondents was split on the effectiveness of smoke, with several describing it as ‘6 highly likely’ against most targets, whilst others describing it as ‘1 remote chance’ (see Figure 8). The author believes this is partially due to participants considering it as a lethal effect. As opposed to its role; this may have biased results lower than otherwise anticipated. However, this cannot be confirmed without further testing. Interestingly many that consider smoke ineffective against infantry, consider it effective against drones, whilst many that consider it effective against infantry, consider it ineffective against drones. It is also important to note that many smoke munitions contain white phosphorus, this is highly incendiary and whilst permitted for use as a screening device, it is illegal under international law to utilise it for lethal effect. As such any smoke munition adopted for service must be designed purely for its smoke discharging effects and not as an incendiary device [28].
[image: ]
[bookmark: _Ref222488752][bookmark: _Toc224904302]Figure 8 Variance of response for Smoke munitions
· Illumination:
Illumination munitions can come in several forms including optical and IR. Similar to smoke munitions, there is a significant split in opinion of the respondents. Several identify Illumination as ‘7 almost certain’ whilst others are at the opposite of the spectrum recording ‘1 remote chance’. The author again believes that this may be due to some participants considering the illumination munition for its lethal effect as opposed to its illumination effect (see Figure 9).  This has likely skewed the results results therefore additional investigation is recommended. Despite this most participants agree that the illumination munition would be ineffective against drones; this is likely due to a combination of their small size, altitude and high speed; making illumination of these difficult.
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[bookmark: _Ref222489517][bookmark: _Toc224904303]Figure 9 Variance of response for illumination munitions
· High Explosive Squash Head
HESH was previously in service as the primary high explosive munition; it was previously praised for its anti-structure effect but was much more limited against infantry due to a lack of fragmentation. This has been echoed in the survey, with HESH scoring consistently highly across armoured vehicles, dropping only when reaching high capability or Turtle MBTs. HESH scores the highest of all munitions against structures most notably against bridges, where it receives a score of 6, compared to the nearest score of 3. HESH has traditionally only been used in rifled guns, however some companies such as KNDS France (Formerly NEXTA Arrowtech) have previously expressed an interest in progressing the technology to smoothbore under the American terminology ‘High Explosive Plastic (HEP) [29]’. Overall, there is still interest in the munition, especially for its effect on structures as well as additional options it provides in dealing with lightly armoured vehicles. 

· OverFly Top Attack
OFTA Munitions provide top-down attack predominately against vehicles, often with limited fragmentation. This type of munition has performed relatively poorly in the survey. Responses suggest it is effective against lighter platforms, however when dealing with heavier armour there is reduced effectiveness when compared to the APFSDS type munitions.  It performs better than the APFSDS rounds in dealing with infantry but significantly worse than fragmentation type rounds. On this basis it is unlikely that this munition will progress further within the analysis.
· Top Attack ATGM
Top attack anti-tank guided are also primarily utilised against vehicles. These mostly use shaped charges to attack roof armour of platforms, which is traditionally significantly lighter.  This results in good performance against armour platforms, although again this is inferior to the APFSDS munitions.

· Direct Fire ATGM
Similar to the top attack ATGM, however targets the front side and rear of targets. The survey results show that the performance is assessed as very similar to the top attack ATGM, however it sees a notable improvement against lighter platforms and soft skin vehicles such as logistic trucks score the highest of all a ‘7’. The DF ATGM is a relatively high performer against flying helicopters, scoring ‘5’. This is likely due to the ability to track the moving helicopter with the guidance package of the missile and the ability of the munition to explode on contact. As fragmentation is unlikely to be optimised, the anti-personnel effects are somewhat limited scoring ‘4’s.
 
· Non-Line Of Sight ATGM
NLOS ATGMs provide an interesting capability; they can offer increased standoff ranges to the platforms especially in defensive engagements. This is especially beneficial to survivability of the platform; allowing them to engage Red forces beyond visual range. To achieve this, it is likely third-party designation will be required, or alternatively additional means for the vehicle to identify and engage targets. The NLOS ATGM again scores well against vehicles with predominantly ‘6’s and ‘5’s with it reducing as the targets protection increases.  As it is unlikely that the NLOS ATGM is optimised for fragmentation, it does show poor results against personnel with drones being especially affected. This is likely from both a lethal radius and accuracy perspective, as it may be challenging to accurately engage personnel and especially drones at extreme ranges. The author believes this warrants further investigation due to the range capability this munition could offer; this is substantially different from existing capabilities.

· Non-Line Of Sight HE Frag
This would likely operate similar to the NLOS ATGM, however with a primary fragmentation warhead instead of an anti-tank effect. This has the almost inverse performance of the NLOS ATGM, with poor performance against hardened vehicles with scores of ‘4’ and dropping from APCs down to ‘2s’ for the Turtle MBT. Performance against light armour and infantry is good with scores of ‘5’s and ‘6’s.  Performance against low altitude helicopters is also relatively good scoring ‘5’.  Survey respondents have also scored the munition with ‘4’s against drone threats, however this figure should be treated with caution due to the difficulty of targeting drones, especially if used at extreme ranges. This capability is also of interest due to its NLOS nature. By providing standoff it increases the survivability of the platform by reducing the number of threats before the Red forces can engage.  The author believes that this munition would be especially beneficial if it shared feature between both NLOS natures; whilst this would likely reduce effectiveness in specific areas; the flexibility would present a welcome benefit.

[bookmark: _Toc224904284]Interoperability
It is essential that all of the above systems function within the Challenger 3 MBT, however it is equally important to the wider force to consider the munitions interoperability. Interoperability is defined by NATO as ‘the ability for Allies to act together coherently, effectively and efficiently to achieve tactical, operational and strategic objectives’ [30]. In the context of this report, it is the ability of NATO partner nations to share ammunition across platforms:  whilst the vehicles may be different most NATO tank operators use guns that can fire the 120x570mm NATO cartridge. There is a large variety of guns that could notionally fire each ammunition nature, a non-exhaustive list can be found in Table 5.

[bookmark: _Ref222918098][bookmark: _Toc224904334]Table 6 Guns capable of firing 120x570mm NATO [31] [32] [33]
	RH120 L/44 (Germany)
	CN120-26 (France) 
	CN120-25
(France)
	Leonardo 120/44 (Italy)
	Leonardo 120/45 Low Recoil Force (Italy)
	M256 (US)
	KM256 (Korea)
	RH120 L/55 (Germany)
	RH120 L/55A1 (Germany)

	Leopard 2 (up to Leopard 2A5
	Leclerc
	AMX32
	Ariete
	Centauro 120 / Centauro 2
	M1A1 Abrams (and variants)
	K1A1
	Leopard 2A6 (up to Leopard 2A7
	Challenger 3

	
	
	AMX40
	
	
	M1A2 Abrams (and variants)
	
	
	Leopard 2 A7V (onwards)



Whilst it would be therefore be easy to assume each round can be fired out of every gun, that is not the case. This is especially true for later designs, where although legacy ammunition may be compatible for current systems, there is no guarantee that this will function in the inverse. For instance, the German DM53, may be fired out of the RH120 L/44, L/44A1, L/55 and L55A1, the latest DM73 can only be fired out of the L44A1 and L55A1 [31]. In this instance it is due to the increased chamber pressure of the LxxA1 series which may exceed the design pressure envelope. Understanding this is essential, especially when sharing ammunition between nations as failure to do so may result in loss of life.
Pressure limits are not the only interoperability challenge. As munitions have become more complex, many natures require fuze programming. Different manufacturers have devised a plethora of ways to programme their specific ammunition.  As can be seen in an American open-source patent, there is an extant design for a 2 pin ‘ammunition data link’ [34] within the stub case. Figure 10 shows an engineering drawing, where items 28 and 30 represent the programming pins.
[image: ]
[bookmark: _Ref223084476][bookmark: _Toc224904304]Figure 10 US Patent: US 7,878,120 B1 Ammunition data link [34]
Public information is limited for Rheinmetall designed guns; with recent information lacking, exactly how munitions are programmed beyond that of the ‘Ammunition Data link’. However, a 2004 Rheinmetall presentation which is publicly available does contain a system diagram [35] (see Figure 11). This appears to contain 3 pins including a ground, pin, contact pin and ignition pin.  
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[bookmark: _Ref223092413][bookmark: _Toc224904305]Figure 11 Rheinmetall DM11 Programming pins


The two systems are unlikely to be compatible and would likely require modification to the breach to enable programming of multiple types. This would be technically challenging not least because of requirements regarding proof and testing but also as a safety requirement. Adding multiple weak points in a highly pressurised container is likely to reduce its maximum pressure rating.
There is also a third type which the author is aware of, this is inductively programming the fuze of projectiles before they enter the chamber. This is similar to how artillery shells are programmed utilising a wand type device placed over the fuze. The main drawback of this type is that once the munition is programmed and placed into the chamber, the programming cannot be changed unless the munition is removed; in combat this takes time that may not be available to the crew; and therefore, is a significant drawback compared to the instant update of the base programming types. Figure 12 shows a Wand type fuze programmer used in the Prototype APAM 120mm / XM329 IM by Isreal Military industries. [36]
[image: ] [bookmark: _Ref223092390][bookmark: _Toc224904306]Figure 12 Inductive 'Wand' Type Fuze setter with Fuze [36]













[bookmark: _Toc224904285]Integration
Integration of new systems remains challenging however this burden has been significantly reduced as time progresses due to the introduction of standardised vehicle electronic architecture: ‘Generic Vehicle Architecture’ [37].  Many of the electronics components that are built into platforms such as CR3 are designed to be able to be upgraded and allow introduction of additional systems. 
As with any new equipment, considerations must be made as to how systems will interact; for instance, if multiple additional rounds are procured then it must be ensured that the fire control systems can store sufficient information regarding the ballistics and fuze programming to allow each round’s ballistics to be optimised.
This will be especially important to any secondary natures that operate in a Non-Lines of Sight (NLOS) role, where targeting will be challenging. Systems under development such as MBDA’s AKERON MBT 120 [38], a NLOS Gun launched ATGM, will require significant effort to integrate especially if a targeting handoff to third party systems will be used. It is a key to the success of the CR3 SecNat Project to ensure that each munition is not considered a standalone system, but rather a subsystem in a system of systems. As the project progresses these interdependencies must be identified, characterised and understood – there no use for a system if it only works in the laboratory or test range.

[bookmark: _Toc224904286]Limitations of the platform
Another area that should be considered moving forwards is the physical limitations of the platform. Certain targets will remain difficult to prosecute simply due to their speed, elevation or size.
The US army describes areas of ‘dead space’ in its tank platoon doctrine, ATP3-20.15 (July 2025) [39]. This ‘dead space’ is areas surrounding the tank in which it cannot bring its main or coaxial guns to bear on a threat target. Figure 13 shows the restrictions on gun depression; any target close to the tank will not be able to be engaged; this also extends to items such as minimum arming distances; certain explosive-based munitions simply cannot fuze below a certain range as a safety feature; preventing damage to the vehicle and crew which has to fire it.
[image: ]
[bookmark: _Ref223094005][bookmark: _Toc224904307]Figure 13 Tank Weapons Dead Space at street level
[bookmark: _Ref223094170]Figure 14 shows the inverse, highlighting the arks of fire in which the vehicle will be able to engage a hostile target. Whilst this may seem unlikely engaging targets in the urban remains a highly realistic threat, as well as in mountainous terrain, where hidden ridgelines can provide cover to hostile antitank teams, as the Soviet army discovered in its invasion of Afghanistan in 1979. [40] 
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[bookmark: _Ref223512365][bookmark: _Toc224904308]Figure 14 Tank main gun and coaxial dead space above street level (US Army, 2025)
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[bookmark: _Toc224904309]Figure 15 Destroyed soviet tanks in Panjshir Valley (Afghanistan) [43]



More pertinent to the current threat is also the drone threat; at present the only way in which a drone could be engaged by a CR3 is if the crew could spot the target; this is extremely difficult as targets can be extremely small and close distances extremely quickly.  To illustrate this point; using the popular wargame ‘War Thunder’ as a basis, turret traverse of the CR3 21.70/s. [41]  At  100m this would mean being able to engage a target travelling tangentially at a maximum of circa 85mph.  This likely does not take into account the ability to accurately lay the gun on target but rather the maximum speed of rotation; even then there are many drones capable of exceeding these speeds, with the greatest currently recorded at 408mph [42].  There are also the issues that at extreme ranges the gun will not have enough resolution to point at targets; there will be a transition point that movement of the gun will be lost within the backlash of the gun laying system; this too must be assessed before making final capability decisions.

[bookmark: _Toc224904287]Limitations of the study
The study does contain several limitations as referred to throughout the report. The main issues will be listed below:
· Non-experts completing survey
Due to the security measures required, OME apprentices completed the survey instead of SMEs, it significantly limits the validity of the data, meaning that accurate conclusions cannot be drawn. The process and subsequent considerations however remain the same as in the full study.
· Potential for bias
The nature of a survey means individual bias can only be reduced through increasing the number of respondents; this has been challenging with limited numbers of responses; therefore, munition may be assessed as greater (or lower) performance then other otherwise expected.

· Survey Fatigue
The survey contains a large amount of data, with users required to full out multiple rows; whilst this was minimised, the author believes survey fatigue is evident, with some respondents marking large swathes of the survey with similar values. This cannot however be definitively identified due to the small number of responses.

· Inability to provide real data
Due to the security provisions, assessments of performance can have limited value; this differs significantly from the main project where performance and technical data for both the platform an ammunition can be assessed. This has resulted in truncation of sections as technical detail cannot be discussed in depth.  

· Time Constraints and Word count
Due to time constraints and the limitations of the final report it is not possible to replicate all processes involved in the study in sufficient detail as such some stages have been omitted and instead recommended as future work.



· Funding
As in the true report funding remains a difficulty; to provide true assurance it would be best practice to model each nature within a wargame, however this carries a significant associated cost. Due to this, wargaming has not been conducted for this report, but is instead recommended below.


[bookmark: _Toc224904288]Recommendation and next steps
Based on the information available within this report the following munitions warrant further investigation:
Future APFSDS:
This munition presents an opportunity to significantly upgrade an existing capability. Whilst not offering a more diverse array of targets, it would likely increase lethality of the platform against many of the core target set; especially those which may pose a threat to the CR3 platform itself. This will not however be investigated by the SecNat project but instead passed to the Primary Natures project for further assessment.
HE FRAG Airburst (Multimode fuzing):
Multimode fuze munitions, specifically those that contain the airburst function can offer significantly increased lethality against a wide range of targets, especially with regard in infantry targets and low flying threats such as drones and helicopters; investigating these could provide new capabilities for the platform and increase its effectiveness across its expected roles. It is recommended that a HE FRAG Airburst munition is progressed to a suite of Wargaming models to identify its performance; this will be expanded below.
HESH:
HESH has proven effectiveness in UK service and its withdrawal appears to present a gap in the antistructure role. Additionally, its effectiveness against light armour presents an opportunity to allow increased flexibility to an Armoured squadron. This munition should also be progressed to wargaming models.
NLOS (ATGM and HE FRAG):
Non-Line of Sight munitions could offer an entirely new capability to the Challenger platform. Whilst individual munitions are outperformed by others, the ability to engage targets outside visual range could provide battle winning lethality as well as increasing the survivability of the platform in a realistic engagement. This munition should also be progressed to wargaming model.
Smoke/Illumination:
Smoke and Illumination fared relatively poorly in the capability survey; the author believes this may be due to miscommunication with survey respondents – some are believed to have assessed these munitions based up on their lethal effect as opposed to intended effect. Each could offer a significant capability to the CR3 fleet which has not been explored in detail. At this stage it is not recommended to pass this to a wargaming model, but rather to repeat the survey, explaining to participants that it is the intended effect that must be considered, e.g. the smoke’s ability to obscure the target, or the illumination’s ability to illuminate. 

Wargaming Modelling:
Wargaming should be started for the three munitions identified above. This will allow a comparative assessment for which offers the greatest increase in capability across a range of scenarios, missions and environments. By engaging in modelling at this stage, it will prevent excess costs and allow increased confidence in assessments. It will also allow Military staff to engage at a closer level to ensure that objectives and munitions remain realistic for crews to use in a real scenario. 

[bookmark: _Toc224904289]Conclusion
This study aimed to determine if Challenger 3 MBT possesses sufficient capability to fulfil its intended operation roles, and to identify if this capability could be improved. Using a survey-based approach, and UKDI’s probability yardstick as a basis, current natures were assessed against a theoretical target set spanning a wide range of potential threats. Although security limitations have significantly reduced confidence levels, this report can be used as an indication of how similar studies would be completed.
On this basis three conclusions can be reached:
1. CR3 baseline remains strong against most targets, especially regarding hostile armour.
2. A capability gap has been identified against hardened structure, entrenched infantry and drones. 
3. Platform effectiveness is intrinsically tied to system integration; no new munition can be effective without first ensuring the system can utilise it fully.
As described in the recommendations, munitions such as HE Frag (programmable), HESH, and NLOS munition types may provide enhanced capability to the platform, however these must be integrated fully if they are to be viable. Due to the low confidence nature of this study, it is essential that these findings be validated by inclusion of SME advice, modelling such as wargaming and technology demonstrations. Only by taking this integrated approach can improvements to the CR3 capability and mission effectiveness can be achieved without overloading the platform and its crew.

[bookmark: _Toc224904290]Reflection
Undertaking this project has provided significant insight into the both the technical and methodological challenges in assessing UK system capability. One of the biggest learning points is the complexity of completing a valid, fully referenced study using only the open source and ensuring classification boundaries are not crossed. This has necessitated reducing the validity of the study whilst reinforcing the importance of the process itself.  This has developed the skills required to cover complex topics in a careful and considered manner.
The inability to use SME judgement has also demonstrated the effects of bias as well as the weakness of a survey type approach. This has also highlighted how perception and ‘user buy in’ can drastically affect results. This combined with the importance of the intersystem dependencies has necessitated taking a whole of system approach. This has in turn strengthened the technical aspects of the report and prepared the author for future work.
If undertaking the project again, the author would seek to reduce the quantity of munitions considered to allow more detailed analysis of each munition. The author has found it especially changing to complete the full analysis within the 8000-word limit as there is the not opportunity to analyse each topic in more detail.
Overall, this project has enhanced the author’s skills both technically and academically, which will provide significant benefit when dealing with similar projects in the future. 
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APPLICATION FOR ETHICAL APPROVAL

In order for research to result in benefit and minimise risk of harm, it must be conducted ethically. 

The University follows the OECD Frascati manual definition of research activity: “creative work undertaken on a systematic basis in order to increase the stock of knowledge, including knowledge of man, culture and society, and the use of this stock of knowledge to devise new applications”. As such this covers activities undertaken by members of staff, postgraduate research students, and both taught postgraduate and undergraduate students working on dissertations/projects.

The individual undertaking the research activity is known as the “principal researcher”.

This form must be completed and approved prior to undertaking any research activity. 

SECTION A: About You (Principal Researcher)
	1
	Full Name:
	Max Fisher

	2
	Student Number:
	2113637

	3
	Email address:
	2113637@student.uwtsd.ac.uk

	4
	Programme of Study:
	OME Degree Apprenticeship

	5
	Director of Studies/Supervisor:
	(Suggested) David Holley / Gallet



SECTION B:  Internal and External Ethical Guidance Materials
	
	Please list the core ethical guidance documents that have been referred to during the completion of this form (including any discipline-specific codes of research ethics, location-specific codes of research ethics, and also any specific ethical guidance relating to the proposed methodology).  Please tick to confirm that your research proposal adheres to these codes and guidelines. You may add rows to this table if needed.

	1
	UWTSD Research Ethics & Integrity Code of Practice
	☒
	2
	UWTSD Research Data Management Policy
	☒

	3
	Geneva Conventions (ICRC / UN)
	☒

	4
	JSP 383 THE JOINT SERVICE MANUAL OF THE LAW OF ARMED CONFLICT
	☒



SECTION C: Details of Research Activity
	1
	Indicative title:
	Challenger 3 Secondary Natures

	2
	Proposed start date:
	13/6/25
	Proposed end date:
	March 26

	
	Introduction to the Research (maximum 300 words in each section)
Ensure that you write for a Non-Specialist Audience when outlining your response to the three points below:
· Purpose of Research Activity
· Proposed Research Question
· Aims of Research Activity
· Objectives of Research Activity
Demonstrate, briefly, how Existing Research has informed the proposed activity and explain
· What the research activity will add to the body of knowledge 
· How it addresses an area of importance. 

	3
	Purpose of Research Activity 

The purpose of the research is to assess the range of secondary natures available for the new 120mm Smoothbore gun which is to be used in the New Challenger 3 main battle tank. It will assess if the ammunition currently procured will allow the platform to complete its objectives or if new types will need to be introduced to meet the threats faced.

(this box should expand as you type)

	4
	Research Question

Does Challenger 3 Require additional secondary nature(s) and if so, which type(s) provide the best solution?


(this box should expand as you type)

	5
	Aims of Research Activity
Identify any gaps in CR3 Capability or lethality
Understand if these can be filled with additional ammunition


(this box should expand as you type)

	6
	Objectives of Research Activity
Assess the likely target set of CR3 MBT
Identify the range of currently procured ammunition.
Complete a market survey for currently available ammunition.
Assess if additional ammunition needs to be developed.
Make a recommendation for future procurement.


(this box should expand as you type)

	
	Proposed data collection methods (maximum 600 words)
Provide a brief summary of all the methods that may be used in the research activity to collect data, making it clear what specific techniques may be used. If methods other than those listed in this section are deemed appropriate later, additional ethical approval for those methods will be needed. You do not need to justify the methods here, but should instead describe how you intend to collect the data necessary for you to complete your project.

	7
	This should describe how you intend to collect data. It should not include a discussion of the theoretical basis for your data collection methods. Please note, that if you intend to collect any audio/video recordings of interviews with participants then these will be are classified as Personal Data under GDPR/DPA2018. If you intend to use these then note this in section H.

Data will be collected in the form of survey type request. Apprentices on the UWTSD course (chosen as such to provide relevant knowledge, but not to provide an expert opinion. (Aggregating expert knowledge on UK capability could be considered OFFFICIAL SENSITIVE information, above the intended classification of the report). Apprentices will be contacted via their university email to ensure they are willing to participate. Their responses will require no personalised data and will provide a simple 1-9 ranking as part of a spreadsheet. 

Where appropriate previous users of Challenger 2 mbts may be contacted to provide their opinion of the proposals. This will likely include details of previous military service but will be anonymised as not to include any personal data. This may be in the form of short interviews. 
(this box should expand as you type)



SECTION D: Scope of Research Activity
	
	Will the research activity include:
	YES
	NO

	1
	Use of a questionnaire or similar research instrument?
	☒
	☐

	2
	Use of interviews?
	☒
	☐

	3
	Use of focus groups?
	☒
	☐

	4
	Use of participant diaries? 
	☐
	☒

	5
	Use of video or audio recording?
	☐
	☒

	6
	Use of computer-generated log files?
	☐
	☒

	7
	Participant observation with their knowledge?
	☐
	☒

	8
	Participant observation without their knowledge?
	☐
	☒

	9
	Access to personal or confidential information without the participants’ specific consent?
	☐
	☒

	10
	Administration of any questions, test stimuli, presentation that may be experienced as physically, mentally or emotionally harmful / offensive?
	☐
	☒

	11
	Performance of any acts which may cause embarrassment or affect self-esteem?
	☐
	☒

	12
	Investigation of participants involved in illegal activities?
	☐
	☒

	13
	Use of procedures that involve deception?
	☐
	☒

	14
	Administration of any substance, agent or placebo?
	☐
	☒

	15
	Working with live vertebrate animals?
	☐
	☒

	16
	Procedures that may have a negative impact on the environment?
	☐
	☒

	17
	Other primary data collection methods. Please indicate the type of data collection method(s) below.
	☒
	☐

	
	Details of any other primary data collection method:

Use of open sources such as company websites
Conferences
(potential) use of Request for Information.

(this box should expand as you type)
	
	



If you have ticked NO to every question then the research activity is (ethically) low risk and you may skip section E and continue to section F.

If YES to any question, then no research activity should be undertaken until full ethical approval has been obtained. 

SECTION E: Intended Participants
	
	Who are the intended participants:
	
YES
	
NO

	1
	Students or staff at the University?
	☒
	☐

	2
	Adults (over the age of 18 and competent to give consent)?
	☒
	☐

	3
	Vulnerable adults?
	☐
	☒

	4
	Children and Young People under the age of 18? (Consent from Parent, Carer or Guardian will be required)
	☐
	☒

	5
	Prisoners?
	☐
	☒

	6
	Young offenders?
	☐
	☒

	7
	Those who could be considered to have a particularly dependent relationship with the investigator or a gatekeeper?
	☐
	☒

	8
	People engaged in illegal activities?
	☐
	☒

	9
	Others. Please indicate the participants below, and specifically any group who may be unable to give consent.

	☐
	☒

	
	Details of any other participant groups:
Complete this only if your participants cannot give consent. This includes animals

(this box should expand as you type)
	
	



	
	Participant numbers and source
Provide an estimate of the expected number of participants. How will you identify participants and how will they be recruited? 

	10
	How many participants are expected?

	Ballpark figures are fine, but make sure that you explain how you will identify and contact your participants.
>15 asked to complete capability matrix. 
1-5 interviewed
(this box should expand as you type)

	11
	Who will the participants be?

	Other students within the degree apprenticeship
Former vehicle crew 
(this box should expand as you type)

	12
	How will you identify the participants?
	Will be identified through participation within the degree and existing relationships with the author of the report, and through response to an email request. 
(this box should expand as you type)




	
	Information for participants:
	
YES
	NO
	
N/A

	13
	Will you describe the main research procedures to participants in advance, so that they are informed about what to expect?
	☒
	☐
	☐

	14
	Will you tell participants that their participation is voluntary?
	☒
	☐
	☐

	15
	Will you obtain written consent for participation?
	☒
	☐
	☐

	16
	Will you explain to participants that refusal to participate in the research will not affect their treatment or education (if relevant)?
	☒
	☐
	☐

	17
	If the research is observational, will you ask participants for their consent to being observed?
	☐
	☐
	☒

	18
	Will you tell participants that they may withdraw from the research at any time and for any reason?
	☒
	☐
	☐

	19
	With questionnaires, will you give participants the option of omitting questions they do not want to answer?
	☒
	☐
	☐

	20
	Will you tell participants that their data will be treated with full confidentiality and that, if published, it will not be identifiable as theirs?
	☒
	☐
	☐

	21
	Will you debrief participants at the end of their participation, in a way appropriate to the type of research undertaken?
	☒
	☐
	☐

	22
	If NO to any of above questions, please give an explanation 

	
	You should be able to tick YES for all of these questions. If not, then explain why not in this box.

(this box should expand as you type)



	
	Information for participants:
	
YES
	NO
	
N/A

	24
	Will participants be paid?
	☐
	☒
	☐

	25
	Is specialist electrical or other equipment to be used with participants?
	☐
	☒
	☐

	26
	Are there any financial or other interests to the investigator or University arising from this study?
	☐
	☒
	☐

	27
	Will the research activity involve deliberately misleading participants in any way, or the partial or full concealment of the specific study aims?
	☐
	☒
	☐

	28
	If YES to any question, please provide full details 

	
	You should be able to tick NO for most of these questions. For any cases that you have ticked YES then provide details in this box. If you are using cameras/voice recorders to record interviews then please state that in this box.

(this box should expand as you type)



SECTION F: Anticipated Risks

	
	
Outline any anticipated risks that may adversely affect any of the participants, the researchers and/or the University, and the steps that will be taken to address them.  

	1
	Risks to participants
For example: sector-specific health & safety, emotional distress, financial disclosure, physical harm, transfer of personal data, sensitive organisational information. If you have identified in section D that there are no participants then enter N/A and go skip to question 3.

	
	Risk to participants:
There are always risks. Do not write N/A unless you have no participants.
Risks for former tank crew include returning to problematic memories (potential for triggering of PTSD type effects)
Risk of identifying personal opinions of weapons systems which may have company sensitivity
Breaking of the official secrets act and accompanying legal action.

(this box should expand as you type)
	How you will mitigate the risk to participants:
Participants will be remined that there is no requirement for their participation, and links to veterans’ services will be provided if required. 
It will be made clear to participants that their view will not be taken as representative of their parent organisation, and that this report will not be used for monetary gain.
Participants will be reminded of the classification of the report, and any entries will be anonymised. Expert opinions will be deliberately avoided as this may provide inappropriate insight into UK armed forces capability. Final Project will be put through Dstl’s Permission to publish process ensuring sensitive data is not accidentally released.
(this box should expand as you type)


	2
	If research activity may include sensitive, embarrassing or upsetting topics (e.g. sexual activity, drug use) or issues likely to disclose information requiring further action (e.g. criminal activity), give details of the procedures to deal with these issues, including any support/advice (e.g. helpline numbers) to be offered to participants. Note that where applicable, consent procedures should make it clear that if something potentially or actually illegal is discovered in the course of a project, it may need to be disclosed to the proper authorities

	
	
It is not expected to include sensitive material, however if topics such as combat experience are discussed and prove troubling to participants then the interview will be halted, and support will be provided. Including links to ‘Help for Heroes’, ‘Combat Stress’ and ‘Op Courage’ to name but a few of the available resources. It is not currently expected to review in graphic detail weapon effects; however, weapon effects will likely be discussed which may be upsetting to some individuals.
(this box should expand as you type)

	3
	Risks to the investigator
For example: personal health & safety, physical harm, emotional distress, risk of accusation of harm/impropriety, conflict of interest

	
	Risk to the investigator:
There are always risks. Do not write NA.
Risks include risk to person, from political demonstrations.
Potential mental health challenges from reviewing veterans’ interviews.
Mental health challenges from project timelines and funding.
(this box should expand as you type)
	How you will mitigate the risk to the investigator:

Work will not be widely shared except when required. Providing limited personal information and ensuring the authors opinions are removed; it is intended to be an objective factual report. (also ensuring that the document is inline with the Geneva Conventions and the UK laws of armed conflict).
Regular reviews with supervisor and ensuring that project plan is adhered to and work is not left until the deadline is looming. Keep on top of funding availability and ensuring that options for additional funding are kept open.
(this box should expand as you type)

	4
	University/institutional risks
For example: adverse publicity, financial loss, data protection

	
	Risk to the University:
There are always risks. Do not write NA.
Reputational – this project falls under defence work, which can inherently provide adverse publicity
(this box should expand as you type)
	How you will mitigate the risk to the University:

The project will be conducted in accordance with this ethics document, as well as UWTSD policy, the Geneva Conventions and the UK laws of armed conflict.
(this box should expand as you type)

	5
	Environmental risks
For example: accidental spillage of pollutants, damage to local ecosystems

	
	Risk to the environment:

Damage resulting from use of CR3 MBT and those as a result of recommendations of the report.

(this box should expand as you type)
	How you will mitigate the risk to environment:

All MOD procurements are subject to extensive review including environmental impact. In the event recommendations are carried forwards from this report. Any ammunition would also have to complete a full qualification process.


(this box should expand as you type)



SECTION G: Feedback, Consent and Confidentiality

If you have identified in section D that there are no participants, then enter skip this section and continue to section H.

	1
	Feedback
What de-briefing and feedback will be provided to participants, how will this be done and when? 

	
	You don’t need to email your participants with your final report. A good alternative is to set up an email address that they will be able to contact for further details or results.
Participants will be thanked for their participation and reminded that the author will be happy to discuss the report at any time. If the participants request the report may be shared with them. Where appropriate the anonymised results may be shared with participants. 
(this box should expand as you type)

	2
	Informed consent
Describe the arrangements to inform potential participants, before providing consent, of what is involved in participating. Describe the arrangements for participants to provide full consent before data collection begins. If gaining consent in this way is inappropriate, explain how consent will be obtained and recorded in accordance with prevailing data protection legislation.

	
	If you are using a paper questionnaire then you should have the participants sign an appropriate consent form. These forms will count as personal data and should be noted as such in section J.
If you are using an online questionnaire, then you should have a screen before the questions start that acts as a consent form, informing participants that by clicking on the NEXT button they are providing consent.
Any spreadsheet returned by a participant will include a section to confirm they are happy for their responses to be used as part of this research project. Beyond this confirmation no personal data is expected.
Any interviewee will be asked to sign a consent form allowing their experience to be shared. 
(this box should expand as you type)

	3
	Confidentiality / Anonymity
Set out how anonymity of participants and confidentiality will be ensured in any outputs. If anonymity is not being offered, explain why this is the case. 

	
	Do not collect names unless you really need them. Do not name participants or organisations in any research publications (including the thesis) without their explicit permission.
All responses from the capability matrix spreadsheet will be processed without names or personal data. A tall will be kept of organisation of origin, to data completeness but indivuidals will not be identified. The final aggregated results will purely show a numerical response.
Any interviewee will be anonymised including the unit in which they served unless express agreed with the interviewee. 
(this box should expand as you type)



SECTION H: Data Protection and Storage

	
	Does the research activity involve personal data (as defined by the General Data Protection Regulation 2016 “GDPR” and the Data Protection Act 2018 “DPA”)?
	YES
	NO

	1
	“Personal data” means any information relating to an identified or identifiable natural person (‘data subject’). An identifiable natural person is one who can be identified, directly or indirectly, in particular by reference to an identifier such as a name, an identification number, location data, an online identifier or to one or more factors specific to the physical, physiological, genetic, mental, economic, cultural or social identity of that natural person. Any video or audio recordings of participants is considered to be personal data.
	X
	☐

	
	If YES, provide a description of the data and explain why this data needs to be collected:

	2
	This includes audio/video data of participants, but can also include IP addresses and usernames. Names, addresses and emails also count, as do consent forms.
Consent forms may be required to conform with section G. No other personal data is intended to be collated stored or processed.
(this box should expand as you type)

	
	Does it involve special category data (as defined by the GDPR)?
	YES
	NO

	3
	“Special category data” means sensitive personal data consisting of information as to the data subjects’ –
(a) racial or ethnic origin,
(b) political opinions,
(c ) religious beliefs or other beliefs of a similar nature,
(d) membership of a trade union (within the meaning of the Trade Union and Labour Relations (Consolidation) Act 1992),
(e) physical or mental health or condition,
(f) sexual life,
(g) genetics,
(h) biometric data (as used for ID purposes),
	
☐
	
x

	
	If YES, provide a description of the special category data and explain why this data needs to be collected:

	4
	What counts as ‘sensitive’ will differ between cultures. Any information on behaviour that is not in accordance with cultural norms would count as sensitive personal data.
(this box should expand as you type)



	
	
Will data from the research activity (collected data, drafts of the thesis, or materials for publication) be stored in any of the following ways?
	YES
	NO

	5
	Manual files (i.e. in paper form)?
	☐
	☒

	6
	University computers?
	☒
	☐

	7
	Private company computers?
	☒
	☐

	8
	Home or other personal computers?
	☒
	☐

	9
	Laptop computers/ CDs/ Portable disk-drives/ memory sticks?
	☐
	☐

	10
	“Cloud” storage or websites?
	☐
	☐

	11
	Other – specify:

	☐
	☐

	12
	For all stored data, explain the measures in place to ensure the security of the data collected, data confidentiality, including details of backup procedures, password protection, encryption, anonymisation and pseudonymisation:

	
	If possible, save your data on computers that are secure and regularly backed up. Many cloud services only provide GDPR-compliant storage for business customers. An example of suitable text is given below.

All data will be kept in password protected cloud storage on the University Office 365 system which
will not be shared. Audio/visual data will be transcribed and would be shown to participants to
check accuracy of reporting. Any USB sticks used to store or transfer data will be password protected. All participants will be given a unique identifier to ensure confidentiality and this list will be kept securely in the password protected folder. 

Any consent forms will be stored for the minimum duration required, and will be stored within a protected folder within the authors computer. This will be backed up onto a secure hard drive to ensure data is not lost. Data will be retained for the minimum required duration.
(this box should expand as you type)



	
	Data Protection

	
	Will the research activity involve any of the following activities:
	YES
	NO

	13
	Electronic transfer of data in any form?
	☐
	☒

	14
	Sharing of data with others at the University outside of the immediate research team?
	☐
	☒

	15
	Sharing of data with other organisations?
	☐
	☒

	16
	Export of data outside the UK or importing of data from outside the UK?
	☐
	☒

	17
	Use of personal addresses, postcodes, faxes, emails or telephone numbers?
	☐
	☒

	18
	Publication of data that might allow identification of individuals?
	☐
	☒

	19
	If YES to any question, please provide full details, explaining how this will be conducted in accordance with the GDPR and Data Protection Act (2018) (and/or any international equivalent):

	
	This includes data such as drafts of your thesis as well as experimental or survey data. An example of suitable text is given below.

All data will be encrypted and kept in password protected cloud storage on the University Office 365 system which will not be shared. Any USB sticks used to store or transfer data will be password protected. All data transfers will be encrypted and password protected.  All participants will be given a unique identifier to ensure confidentiality and this list will be kept securely in the password protected folder. The data will be stored until the completion of the project and then deleted. In accordance with the DPA2018, participants will have the right to ask to see what data is held relating to them, and this data will be deleted immediately if the participant requests this, in which case the data will not be used in the project.

(this box should expand as you type)

	20
	List all who will have access to the data generated by the research activity:

	
	Normally the principal researcher, possibly also the supervisor and, if the project has an industrial partner, a representative of that partner. Possibly also external examiner or second marker?

Principal researcher,
Supervisor
External Examiner
Apprenticeship line manager
Dstl Permission to Publish process reviewers
(this box should expand as you type)

	21
	List who will have control of, and act as custodian(s) for, data generated by the research activity:

	
	Usually the principal researcher.
Principal researcher
(this box should expand as you type)

	22
	Give details of data storage arrangements, including security measures in place to protect the data, where data will be stored, how long for, and in what form. 

	
	All data will be encrypted and kept in password protected cloud storage on the University Office 365 system which will not be shared. Any USB sticks used to store or transfer data will be password protected, and will be reformatted at the end of the project in order to destroy the data. The data will be stored until the completion of the project and then deleted. 

Data Stored will include only Personal consent forms for survey response. These will be stored in password protected folders and held for the minimum required time (until the completion of the project) before being destroyed. 
(this box should expand as you type)

	22
	Confirm that you have read the UWTSD guidance on data management (see https://www.uwtsd.ac.uk/library/research-data-management/)
	☒

	23
	Confirm that you are aware that you need to keep all data until after your research has completed or the end of your funding
	☒




SECTION I: Declaration
	
	The information which I have provided is correct and complete to the best of my knowledge. I have attempted to identify any risks and issues related to the research activity and acknowledge my obligations and the rights of the participants.

In submitting this application I hereby confirm that I undertake to ensure that the above named research activity will meet the University’s Research Ethics and Integrity Code of Practice which is published on the website: https://www.uwtsd.ac.uk/research/research-ethics/ 

	1
	Signature of applicant:
	mfisher
	Date:
13/6/25

	2
	Director of Studies/Supervisor:
	Jenni Steen
	Date:

	3
	Signature:
	

	





FOR INTERNAL USE ONLY:
	
	Ethical approval given 

	1
	Signature of assessor:
	
	Date:


	2
	Name:
	

	3
	Role:
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Vehicle 

Low Capability Main Battle Tank High Capability Main Battle Tank Main Battle Tank (Turtle Tank) 

Arty - SPG


image23.emf
Platform

O PMed PHard E S F R S F R S F R S F R S F R S F R S F R S F R S F R In action Micro Mini Hard Med Soft Hard Pont Ground Low Alt

FUTURE APFSDS 2 2 2 2 5 5 5 5 5 5 6 6 6 6 6 6 6 6 6 6 6 6 6 5 6 6 5 6 6 6 6 5 1 1 3 3 3 2 3 5 4 4

HE FRAG PD 6 5 4 4 5 5 5 6 6 6 4 4 4 4 3 4 3 3 3 3 2 3 2 2 2 1 1 2 5 5 5 5 2 2 3 3 4 2 4 6 3 4

HE FRAG PDD 6 5 5 4 5 5 5 6 6 6 4 4 4 4 3 4 3 3 3 3 2 3 2 2 2 2 2 2 5 4 5 6 2 2 3 4 5 3 5 6 3 4

HE FRAG AB 7 6 5 5 5 5 5 6 6 6 4 4 4 4 3 4 3 3 3 3 2 3 2 2 2 1 1 2 4 4 5 5 4 4 2 3 4 2 4 6 5 3

CANNISTER 7 5 5 4 5 5 5 5 5 5 3 3 3 3 3 3 2 2 2 2 2 2 2 2 2 1 1 1 4 3 3 5 4 4 2 3 4 2 3 5 4 3

SMOKE 4 4 4 4 4 4 4 4 4 4 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 4 3 3 2 2 3 2 3 3 2 2

ILLUMINATION 4 4 4 3 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 2 2 4 4 4 3 3 4 3 3

HESH 3 4 4 3 6 6 6 6 6 6 6 5 5 6 5 6 5 5 5 6 5 6 4 4 4 4 3 4 6 5 5 5 1 1 5 6 6 6 5 6 4 5

OFTA 5 5 4 4 5 5 5 6 6 6 6 5 6 6 5 6 5 5 5 5 5 5 5 5 5 4 4 4 6 5 5 5 1 2 3 4 4 3 4 6 4 4

TA ATGM 4 4 4 4 6 6 6 6 6 6 6 6 6 6 6 6 5 5 5 6 6 6 5 5 5 5 4 5 6 6 6 6 2 2 3 4 4 3 3 6 4 4

DF ATGM 4 4 4 4 6 6 6 7 7 7 6 6 6 6 6 6 6 5 5 6 6 6 5 5 5 5 4 5 7 6 7 6 2 2 4 4 4 3 4 6 5 5

NLOS ATGM 3 4 3 3 6 6 6 6 6 6 6 6 6 6 6 6 5 5 5 6 6 6 5 5 5 5 4 5 6 6 6 6 2 2 3 4 4 3 4 6 4 4

NLOS HE FRAG 6 6 5 5 5 5 5 6 6 6 4 4 4 4 3 4 3 3 3 3 3 3 2 2 2 2 2 2 5 4 5 5 4 4 3 4 5 2 4 6 5 4

Highest SCORE 7 6 5 5 6 6 6 7 7 7 6 6 6 6 6 6 6 5 5 6 6 6 5 5 5 5 4 5 7 6 7 6 4 4 5 6 6 6 5 6 5 5

Average / Flexibility 4.692308 4.461538 4.076923 3.769231 5.153846 5.153846 5.153846 5.615385 5.615385 5.615385 4.769231 4.615385 4.692308 4.769231 4.307692 4.769231 4.076923 4 4 4.307692 4 4.307692 3.615385 3.538462 3.615385 3.307692 2.923077 3.461538 5.153846 4.692308 5 5.153846 2.307692 2.384615 3.076923 3.692308 4.153846 2.769231 3.769231 5.461538 3.846154 3.769231

Average (rounded) 5 4 4 4 5 5 5 6 6 6 5 5 5 5 4 5 4 4 4 4 4 4 4 4 4 3 3 3 5 5 5 5 2 2 3 4 4 3 4 5 4 4

CR3 

Mini 

Uninhabit

Small 

Uninhabit

Structures Bridges

Capability  Dismounted Troops (Pax x4)  Low Silhouette Vehicle Soft Skin Vehicle (Logistics 

Vehicle/ Trucks) 

Armour Personnel Carrier 

(Protected Mobility) 

Light Infantry Fighting Vehicle 

Helicopter Train

High Capability Infantry Fighting 

Vehicle 

Low Capability Main Battle Tank High Capability Main Battle Tank Main Battle Tank (Turtle Tank) 

Arty - SPG

Arty - 

Towed


image24.emf
Platform

O PMed PHard E S F R S F R S F R S F R S F R S F R S F R S F R S F R In action Micro Mini Hard Med Soft Hard Pont Ground Low Alt

CR3 1 7 7 7 3 5 5 5 6 5 5 3 2 2 3 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 3 3 4 4 4 2 4 5 2 4 7 7 3

2 7 7 6 5 4 4 4 5 5 5 4 4 4 4 4 4 3 3 3 3 3 3 2 2 2 1 1 1 3 3 3 4 3 3 2 3 4 1 2 3 3 3

3 7 7 7 6 6 6 6 6 6 6 5 5 5 5 5 5 4 3 4 3 3 3 3 2 3 2 2 2 6 6 6 5 5 5 1 1 2 1 3 7 2 3

4 7 6 6 2 5 4 5 6 5 6 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 5 4 4 2 3 5 2 5 7 7 2

5 7 6 5 2 5 4 5 6 6 6 3 2 3 3 2 3 2 1 2 1 1 1 1 1 1 1 1 1 4 3 4 6 5 5 1 2 4 1 2 6 4 4

6 5 4 3 2 4 4 4 4 4 4 3 3 3 3 3 3 3 3 3 2 2 2 2 2 2 1 1 1 4 4 4 4 3 3 2 3 4 2 3 4 3 1

7 6 4 2 2 6 6 5 5 6 5 4 3 4 3 2 3 2 2 3 1 1 1 1 1 1 1 1 1 5 5 5 5 4 4 2 4 6 2 3 6 5 5

8 7 7 7 7 6 6 6 6 6 6 4 3 4 4 3 4 3 3 3 3 2 3 2 2 2 1 1 1 3 2 2 6 6 6 2 4 6 2 5 5 4 2

9 7 4 2 3 4 4 4 5 5 5 2 1 2 2 1 2 1 1 1 1 1 1 1 1 1 1 1 1 2 1 2 5 3 3 1 1 3 1 3 4 4 3

10 5 1 1 3 3 3 3 3 3 3 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3 3 3 3 3 3 1 1 2 1 1 4 3 2

Highest SCORE 7 7 7 7 6 6 6 6 6 6 5 5 5 5 5 5 4 3 4 3 3 3 3 2 3 2 2 2 6 6 6 6 6 6 2 4 6 2 5 7 7 5

Average / Flexibility 6.5 5.3 4.6 3.5 4.8 4.6 4.7 5.2 5.1 5.1 3.1 2.6 3 3 2.5 2.9 2.3 2.1 2.4 1.9 1.8 1.9 1.7 1.6 1.7 1.3 1.3 1.3 3.5 3.2 3.4 4.7 4 4 1.6 2.6 4.1 1.5 3.1 5.3 4.2 2.8

Rounded  AVG 7 5 5 4 5 5 5 5 5 5 3 3 3 3 3 3 2 2 2 2 2 2 2 2 2 1 1 1 4 3 3 5 4 4 2 3 4 2 3 5 4 3

Helicopter

Arty - 

Towed

Mini 

Uninhabit

Small 

Uninhabit

Structures Bridges

Available to CR3 (Publically  Probability of Effectiveness vs target  (Low/ med/ high spec)

Capability  TRL  Dismounted Troops (Pax x4)  Low Silhouette Vehicle Soft Skin Vehicle (Logistics 

Vehicle/ Trucks) 

Armour Personnel Carrier 

(Protected Mobility) 

Light Infantry Fighting Vehicle 

Train

High Capability Infantry Fighting 

Vehicle 

Low Capability Main Battle Tank High Capability Main Battle Tank Main Battle Tank (Turtle Tank) 

Arty - SPG


image25.emf
Platform

O PMed PHard E S F R S F R S F R S F R S F R S F R S F R S F R S F R In action Micro Mini Hard Med Soft Hard Pont Ground Low Alt

CR3 1 7 7 7 5 5 4 4 7 7 7 3 2 2 3 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 3 3 5 4 4 2 2 6 2 3 7 7 4

2 7 7 6 5 5 5 5 6 6 6 5 5 5 4 4 4 3 3 3 3 3 3 2 2 2 1 1 2 4 3 4 5 3 4 2 3 4 1 3 3 3 3

3 7 7 7 6 7 7 7 7 7 7 5 4 5 5 4 5 4 3 4 2 1 2 2 1 2 1 1 1 7 7 7 7 7 7 4 3 3 4 6 7 2 4

4 7 6 6 5 4 4 4 6 6 6 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 6 5 5 2 2 5 2 5 7 7 3

5 7 6 6 4 4 4 4 6 6 6 4 3 4 4 3 4 3 3 3 3 2 3 2 2 2 1 1 2 5 4 6 6 5 5 2 3 4 2 5 6 5 3

6 6 5 4 3 6 6 6 6 6 6 5 5 5 4 4 4 4 4 4 3 3 3 3 3 3 2 2 2 4 4 4 4 5 5 3 4 5 3 2 4 6 2

7 6 5 2 6 5 5 5 6 6 6 4 4 4 3 3 3 3 3 3 2 2 2 1 1 1 1 1 1 6 6 6 6 2 2 3 5 6 2 5 6 6 6

8 7 7 6 6 6 6 6 7 7 7 4 3 4 4 3 4 3 3 3 3 2 3 2 2 2 1 1 2 5 4 6 6 6 6 2 4 6 2 5 6 6 2

9 6 4 3 5 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 2 3 2 2 2 1 1 1 3 3 3 6 3 4 1 3 3 2 4 6 4 3

10 7 7 6 7 4 6 6 4 6 6 5 5 5 4 4 4 3 3 3 3 3 3 2 2 2 1 1 1 3 3 3 2 2 2 2 2 2 2 2 4 3 4

Highest SCORE 7 7 7 7 7 7 7 7 7 7 5 5 5 5 4 5 4 4 4 3 3 3 3 3 3 3 3 3 7 7 7 7 7 7 4 5 6 4 6 7 7 6

Average / Flexibility 6.7 6.1 5.3 5.2 4.9 5 5 5.8 6 6 4.1 3.7 4 3.7 3.3 3.6 3.1 3 3.1 2.7 2.3 2.7 2.1 2 2.1 1.4 1.4 1.7 4.3 4 4.5 5.3 4.2 4.4 2.3 3.1 4.4 2.2 4 5.6 4.9 3.4

Rounded  AVG 7 6 5 5 5 5 5 6 6 6 4 4 4 4 3 4 3 3 3 3 2 3 2 2 2 1 1 2 4 4 5 5 4 4 2 3 4 2 4 6 5 3

Helicopter

Arty - 

Towed

Mini 

Uninhabit

Small 

Uninhabit

Structures Bridges

Available to CR3 (Publically  Probability of Effectiveness vs target  (Low/ med/ high spec)

Capability  TRL  Dismounted Troops (Pax x4)  Low Silhouette Vehicle Soft Skin Vehicle (Logistics 

Vehicle/ Trucks) 

Armour Personnel Carrier 

(Protected Mobility) 

Light Infantry Fighting Vehicle 

Train

High Capability Infantry Fighting 

Vehicle 

Low Capability Main Battle Tank High Capability Main Battle Tank Main Battle Tank (Turtle Tank) 

Arty - SPG


image26.emf
Platform

O PMed PHard E S F R S F R S F R S F R S F R S F R S F R S F R S F R In action Micro Mini Hard Med Soft Hard Pont Ground Low Alt

CR3 1 5 4 4 4 5 4 4 7 7 7 4 3 3 4 3 3 3 2 2 3 2 2 2 2 2 2 2 2 5 4 4 6 2 2 4 6 6 3 5 7 3 6

2 6 6 5 3 3 3 3 5 5 5 4 3 4 4 3 4 3 3 3 3 2 3 2 2 2 1 1 2 5 4 6 7 1 1 3 4 5 3 5 7 1 3

3 7 7 7 6 7 7 7 7 7 7 5 4 5 5 4 5 4 3 4 2 1 2 2 1 2 1 1 1 7 7 7 7 7 7 4 3 3 4 6 7 2 4

4 5 5 4 4 4 4 4 7 7 7 4 3 4 4 3 4 3 3 3 3 2 3 2 2 3 2 2 3 5 4 6 6 3 3 3 5 6 2 6 7 6 5

5 7 6 6 4 4 4 4 6 6 6 4 3 4 4 3 4 3 3 3 3 2 3 2 2 2 1 1 2 5 4 6 6 1 1 2 3 4 2 5 6 1 3

6 5 4 3 4 5 5 5 4 5 4 3 4 3 2 3 2 2 2 2 2 2 2 2 2 2 2 2 2 4 4 4 4 1 1 3 4 5 3 5 5 1 2

7 6 5 4 3 5 5 5 6 6 6 4 4 4 3 3 3 3 3 3 2 2 2 2 2 2 2 2 2 6 6 6 6 2 2 3 5 6 2 5 6 6 6

8 7 5 4 3 5 5 5 7 7 7 4 3 4 4 3 4 3 3 3 3 2 3 2 2 2 1 1 2 5 4 6 6 2 2 3 4 5 2 2 6 2 3

9 6 5 4 4 4 4 4 5 5 5 4 3 4 4 3 4 3 3 3 3 2 3 2 2 2 1 1 1 5 4 5 6 1 1 2 4 4 2 4 6 1 3

10 7 6 6 6 6 6 6 6 6 6 5 5 5 5 5 5 3 3 3 3 3 3 2 2 2 2 2 2 2 2 2 2 2 2 2 3 4 3 4 4 3 4

Highest SCORE 7 7 7 6 7 7 7 7 7 7 5 5 5 5 5 5 4 3 4 3 3 3 2 2 3 2 2 3 7 7 7 7 7 7 4 6 6 4 6 7 6 6

Average / Flexibility 6.1 5.3 4.7 4.1 4.8 4.7 4.7 6 6.1 6 4.1 3.5 4 3.9 3.3 3.8 3 2.8 2.9 2.7 2 2.6 2 1.9 2.1 1.5 1.5 1.9 4.9 4.3 5.2 5.6 2.2 2.2 2.9 4.1 4.8 2.6 4.7 6.1 2.6 3.9

Rounded  AVG 6 5 5 4 5 5 5 6 6 6 4 4 4 4 3 4 3 3 3 3 2 3 2 2 2 2 2 2 5 4 5 6 2 2 3 4 5 3 5 6 3 4

Helicopter

Arty - 

Towed

Mini 

Uninhabit

Small 

Uninhabit

Structures Bridges

Available to CR3 (Publically  Probability of Effectiveness vs target  (Low/ med/ high spec)

Capability  TRL  Dismounted Troops (Pax x4)  Low Silhouette Vehicle Soft Skin Vehicle (Logistics 

Vehicle/ Trucks) 

Armour Personnel Carrier 

(Protected Mobility) 

Light Infantry Fighting Vehicle 

Train

High Capability Infantry Fighting 

Vehicle 

Low Capability Main Battle Tank High Capability Main Battle Tank Main Battle Tank (Turtle Tank) 

Arty - SPG


image27.emf
Platform

O PMed PHard E S F R S F R S F R S F R S F R S F R S F R S F R S F R In action Micro Mini Hard Med Soft Hard Pont Ground Low Alt

CR3 1 2 2 2 1 7 7 7 7 7 7 5 4 4 5 4 4 5 4 4 5 4 4 3 2 2 3 2 2 7 5 5 6 1 1 5 6 7 6 6 7 7 6

2 3 3 3 3 4 4 4 4 4 4 5 4 5 5 4 5 4 3 4 7 6 7 6 5 6 6 5 6 7 7 7 5 1 1 7 6 5 7 5 7 3 5

3 5 5 5 4 7 7 7 7 7 7 6 5 6 7 7 7 7 7 7 7 6 7 6 5 6 6 5 6 7 7 7 7 2 1 6 7 7 7 5 7 2 5

4 3 3 3 1 7 7 7 7 7 7 5 4 5 5 4 5 5 4 5 5 4 5 4 3 4 3 2 3 7 5 7 6 1 1 6 6 7 6 6 7 7 6

5 6 6 6

6 2 3 3 3 4 4 4 5 5 5 6 6 6 6 6 6 6 6 6 5 5 5 5 5 5 5 5 5 3 3 3 3 1 1 4 5 6 3 6 5 4 3

7 2 5 5 4 6 6 6 6 6 6 6 6 6 6 6 6 5 5 5 6 6 6 5 5 5 3 3 3 6 6 6 6 2 2 4 6 6 4 6 6 6 6

8 3 3 3 3 4 4 4 6 6 6 5 5 5 5 5 5 4 4 4 6 6 6 4 4 4 3 3 3 4 4 4 2 1 1 6 7 7 7 5 4 2 7

9 5 4 2 3 6 6 6 6 6 6 6 5 6 6 5 6 5 4 5 6 5 6 4 3 4 4 3 4 6 6 6 6 1 1 4 5 6 5 5 5 3 5

10 2 4 4 4 6 6 6 6 6 6 6 6 6 6 6 6 4 4 4 4 4 4 2 2 2 2 2 2 4 4 4 3 1 1 6 7 5 7 5 5 2 4

Highest SCORE 6 6 6 4 7 7 7 7 7 7 6 6 6 7 7 7 7 7 7 7 6 7 6 5 6 6 5 6 7 7 7 7 2 2 7 7 7 7 6 7 7 7

Average / Flexibility 3.3 3.8 3.6 2.888889 5.666667 5.666667 5.666667 6 6 6 5.555556 5 5.444444 5.666667 5.222222 5.555556 5 4.555556 4.888889 5.666667 5.111111 5.555556 4.333333 3.777778 4.222222 3.888889 3.333333 3.777778 5.666667 5.222222 5.444444 4.888889 1.222222 1.111111 5.333333 6.111111 6.222222 5.777778 5.444444 5.888889 4 5.222222

Rounded  AVG 3 4 4 3 6 6 6 6 6 6 6 5 5 6 5 6 5 5 5 6 5 6 4 4 4 4 3 4 6 5 5 5 1 1 5 6 6 6 5 6 4 5

Helicopter

Arty - 

Towed

Mini 

Uninhabit

Small 

Uninhabit

Structures Bridges

Available to CR3 (Publically  Probability of Effectiveness vs target  (Low/ med/ high spec)

Capability  TRL  Dismounted Troops (Pax x4)  Low Silhouette Vehicle Soft Skin Vehicle (Logistics 

Vehicle/ Trucks) 

Armour Personnel Carrier 

(Protected Mobility) 

Light Infantry Fighting Vehicle 

Train

High Capability Infantry Fighting 

Vehicle 

Low Capability Main Battle Tank High Capability Main Battle Tank Main Battle Tank (Turtle Tank) 

Arty - SPG


image28.emf
Platform

O PMed PHard E S F R S F R S F R S F R S F R S F R S F R S F R S F R In action Micro Mini Hard Med Soft Hard Pont Ground Low Alt

CR3 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

2 3 3 3 3 3 3 3 3 3 3 3 2 3 3 2 3 3 3 3 3 3 3 3 3 3 3 3 3 4 4 4 5 1 1 4 4 4 4 4 5 4 4

3 2 2 2 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 1

4 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 1 1 1 1 1

5 7 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 3 5 7 7 7 7 7 7 5 7

6 4 2 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 3 3 3 1 1 1 1 1 1 1 2 2 1

7 7 5 5 3 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 3 3 6 6 6 5 5 7 2 4

8 6 6 6 6 4 4 4 4 4 4 4 4 4 4 4 4 3 3 3 5 5 5 3 3 3 3 3 3 1 1 1 4 2 2 1 1 1 1 1 4 2 2

9 6 5 4 4 5 5 5 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 2 2 6 6 6 6 5 5 4 6

10 6 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 6 6 6 6 6 6 7 7 7 7 7 7 2 7

Highest SCORE 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 6 6 7 7 7 7 7 7 5 7

Average / Flexibility 4.3 3.8 3.6 3.4 3.7 3.7 3.7 3.8 3.8 3.8 3.8 3.7 3.8 3.8 3.7 3.8 3.7 3.7 3.7 3.9 3.9 3.9 3.7 3.7 3.7 3.7 3.7 3.7 3.6 3.6 3.6 4 2.1 2.3 3.5 3.5 3.6 3.4 3.3 4 2.5 3.4

Rounded  AVG 4 4 4 3 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 2 2 4 4 4 3 3 4 3 3

Helicopter

Arty - 

Towed

Mini 

Uninhabit

Small 

Uninhabit

Structures Bridges

Available to CR3 (Publically  Probability of Effectiveness vs target  (Low/ med/ high spec)

Capability  TRL  Dismounted Troops (Pax x4)  Low Silhouette Vehicle Soft Skin Vehicle (Logistics 

Vehicle/ Trucks) 

Armour Personnel Carrier 

(Protected Mobility) 

Light Infantry Fighting Vehicle 

Train

High Capability Infantry Fighting 

Vehicle 

Low Capability Main Battle Tank High Capability Main Battle Tank Main Battle Tank (Turtle Tank) 

Arty - SPG


image29.emf
Platform

O PMed PHard E S F R S F R S F R S F R S F R S F R S F R S F R S F R In action Micro Mini Hard Med Soft Hard Pont Ground Low Alt

CR3 1 4 3 3 3 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

2 3 3 3 3 3 3 3 3 3 3 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 3 3 6 4 4 1 1 1 1 1 1 2 1

3 1 1 1 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3 3 1 1 1 1 1 1 1 1

4 3 3 3 3 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 3 1 3 1 1 1

5 7 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 4 3 6 5 4 5 3 2 4 5 3 5 5 4 5 6 1 1 7 7 7 7 7 7 1 6

6 3 1 1 1 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 4 4 4 4 2 2 1 1 1 1 1 3 2 1

7 6 5 5 6 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 1 1 3 3 3 3 3 6 1 2

8 6 6 6 6 4 4 4 4 4 4 4 4 4 4 4 4 3 3 3 5 5 5 3 3 3 3 3 3 1 1 1 4 2 2 1 1 1 1 1 4 2 2

9 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 4 5 5 5 5 5 4 5 5 5 5 5 4 5 4 5 5 4 4 4 4 4 3 5 5

10 6 7 7 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 3 3 3 3 3 6 2 3

Highest SCORE 7 7 7 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 7 7 7 7 7 7 5 6

Average / Flexibility 4.4 4 4 4.1 3.5 3.5 3.5 3.5 3.5 3.5 3.4 3.4 3.4 3.4 3.4 3.4 3.1 2.9 3.3 3.4 3.3 3.4 3 2.8 3.1 3.2 3 3.2 3.2 3 3.2 3.8 2.6 2.6 2.3 2.4 2.5 2.3 2.5 3.3 1.8 2.3

Rounded  AVG 4 4 4 4 4 4 4 4 4 4 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 4 3 3 2 2 3 2 3 3 2 2

Helicopter

Arty - 

Towed

Mini 

Uninhabit

Small 

Uninhabit

Structures Bridges

Available to CR3 (Publically  Probability of Effectiveness vs target  (Low/ med/ high spec)

Capability  TRL  Dismounted Troops (Pax x4)  Low Silhouette Vehicle Soft Skin Vehicle (Logistics 

Vehicle/ Trucks) 

Armour Personnel Carrier 

(Protected Mobility) 

Light Infantry Fighting Vehicle 

Train

High Capability Infantry Fighting 

Vehicle 

Low Capability Main Battle Tank High Capability Main Battle Tank Main Battle Tank (Turtle Tank) 

Arty - SPG


image30.emf
Platform

O PMed PHard E S F R S F R S F R S F R S F R S F R S F R S F R S F R In action Micro Mini Hard Med Soft Hard Pont Ground Low Alt

CR3 1 6 6 6 6 7 7 7 7 7 7 5 4 4 5 5 4 4 3 3 3 3 3 3 2 2 2 2 2 6 6 6 6 1 1 5 6 6 2 3 7 7 6

2 3 3 3 2 5 5 5 5 5 5 5 5 5 5 4 5 4 5 4 7 6 7 7 6 7 7 6 7 7 7 7 7 1 1 2 2 2 2 3 5 3 3

3 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 6 6 6 6 6 6 7 7 7 7 1 1 3 3 3 3 4 7 1 3

4 5 5 5 6 7 7 7 7 7 7 5 4 5 5 4 5 3 3 3 3 3 3 3 2 3 3 2 3 6 5 6 7 1 1 4 5 6 2 3 7 7 5

5 3 3 3

6 2 3 3 3 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 6 6 6 6 6 6 6 6 6 6 6 6 6 1 1 5 6 7 4 7 7 6 4

7 3 3 3 2 6 6 6 6 6 6 6 6 6 6 6 6 6 5 6 6 6 6 5 4 5 4 3 4 6 6 6 6 2 2 2 4 5 3 4 6 6 5

8 2 2 2 2 4 4 4 7 7 7 7 7 7 7 7 7 6 6 6 7 7 7 6 6 6 4 4 4 7 7 7 4 1 1 3 3 3 2 2 5 2 4

9 5 4 2 2 6 6 6 7 7 7 7 6 7 7 6 7 6 5 6 7 6 7 6 5 6 6 5 6 7 7 7 5 1 2 2 3 3 1 3 4 3 5

10 3 4 5 5 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 6 6 6 6 6 6 7 7 7 7 7 7 6 6 5 6 6 6 6 7

Highest SCORE 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 6 7 7 6 7 7 7 7 7 7 7 6 6 7 6 7 7 7 7

Average / Flexibility 3.9 4 3.9 3.888889 6.222222 6.222222 6.222222 6.666667 6.666667 6.666667 6.222222 5.888889 6.111111 6.222222 5.888889 6.111111 5.555556 5.333333 5.444444 5.888889 5.666667 5.888889 5.333333 4.777778 5.222222 4.888889 4.444444 4.888889 6.555556 6.444444 6.555556 6.111111 1.777778 1.888889 3.555556 4.222222 4.444444 2.777778 3.888889 6 4.555556 4.666667

Rounded  AVG 4 4 4 4 6 6 6 7 7 7 6 6 6 6 6 6 6 5 5 6 6 6 5 5 5 5 4 5 7 6 7 6 2 2 4 4 4 3 4 6 5 5

Helicopter

Arty - 

Towed

Mini 

Uninhabit

Small 

Uninhabit

Structures Bridges

Available to CR3 (Publically  Probability of Effectiveness vs target  (Low/ med/ high spec)

Capability  TRL  Dismounted Troops (Pax x4)  Low Silhouette Vehicle Soft Skin Vehicle (Logistics 

Vehicle/ Trucks) 

Armour Personnel Carrier 

(Protected Mobility) 

Light Infantry Fighting Vehicle 

Train

High Capability Infantry Fighting 

Vehicle 

Low Capability Main Battle Tank High Capability Main Battle Tank Main Battle Tank (Turtle Tank) 

Arty - SPG


image31.emf
Platform

O PMed PHard E S F R S F R S F R S F R S F R S F R S F R S F R S F R In action Micro Mini Hard Med Soft Hard Pont Ground Low Alt

CR3 1 6 6 6 6 7 7 7 7 7 7 6 6 6 6 5 5 4 3 3 3 3 3 3 2 2 3 2 2 6 5 5 6 1 1 5 5 6 2 3 7 5 5

2 2 2 2 1 4 4 4 4 4 4 5 5 5 5 4 5 4 5 4 7 6 7 7 6 7 7 6 7 7 7 7 7 1 1 2 2 2 2 1 3 2 3

3 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 6 6 6 6 6 6 7 7 7 7 1 1 3 3 3 3 4 7 1 3

4 5 5 5 6 7 7 7 7 7 7 5 4 5 5 4 5 4 3 4 4 3 4 4 3 4 3 3 3 6 5 6 7 1 1 4 5 6 2 3 7 7 3

5 3 3 3

6 2 2 4 4 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 5 5 5 5 5 5 5 5 5 5 5 5 5 1 1 4 5 6 3 5 6 6 3

7 3 3 3 3 6 6 6 6 6 6 6 6 6 6 6 6 5 5 5 6 6 6 5 5 5 3 3 3 6 6 6 6 2 2 2 3 4 3 3 6 4 4

8 2 2 2 2 4 4 4 7 7 7 7 7 7 7 7 7 6 6 6 7 7 7 6 6 6 4 4 4 7 7 7 4 1 1 3 3 3 2 2 5 2 4

9 5 4 3 4 6 6 6 7 7 7 6 6 6 6 6 6 5 5 5 6 6 6 5 5 5 5 5 5 7 7 7 6 1 1 3 3 3 2 2 5 1 5

10 3 4 5 5 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 6 6 6 6 6 6 7 7 7 7 7 7 4 5 5 5 5 6 6 7

Highest SCORE 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 6 7 7 6 7 7 7 7 7 7 7 5 5 6 5 5 7 7 7

Average / Flexibility 3.8 3.8 4 4.222222 6 6 6 6.444444 6.444444 6.444444 6.111111 6 6.111111 6.111111 5.777778 6 5.333333 5.222222 5.222222 5.777778 5.555556 5.777778 5.222222 4.888889 5.111111 4.666667 4.444444 4.555556 6.444444 6.222222 6.333333 6.111111 1.777778 1.777778 3.333333 3.777778 4.222222 2.666667 3.111111 5.777778 3.777778 4.111111

Rounded  AVG 4 4 4 4 6 6 6 6 6 6 6 6 6 6 6 6 5 5 5 6 6 6 5 5 5 5 4 5 6 6 6 6 2 2 3 4 4 3 3 6 4 4

Helicopter

Arty - 

Towed

Mini 

Uninhabit

Small 

Uninhabit

Structures Bridges

Available to CR3 (Publically  Probability of Effectiveness vs target  (Low/ med/ high spec)

Capability  TRL  Dismounted Troops (Pax x4)  Low Silhouette Vehicle Soft Skin Vehicle (Logistics 

Vehicle/ Trucks) 

Armour Personnel Carrier 

(Protected Mobility) 

Light Infantry Fighting Vehicle 

Train

High Capability Infantry Fighting 

Vehicle 

Low Capability Main Battle Tank High Capability Main Battle Tank Main Battle Tank (Turtle Tank) 

Arty - SPG
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Platform

O PMed PHard E S F R S F R S F R S F R S F R S F R S F R S F R S F R In action Micro Mini Hard Med Soft Hard Pont Ground Low Alt

CR3 1 4 4 4 5 7 7 7 7 7 7 5 4 4 5 4 4 3 3 3 3 3 3 4 3 3 2 2 2 6 5 5 6 1 1 3 5 6 3 4 7 7 4

2 5 5 4 4 5 5 5 5 5 5 5 4 5 5 4 5 4 3 4 5 4 5 4 3 4 4 3 4 4 3 4 6 1 1 3 4 4 3 5 5 2 2

3 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 6 6 6 6 6 6 7 7 7 7 1 2 3 4 4 3 4 7 3 5

4 5 5 5 6 7 7 7 7 7 7 5 4 5 5 4 5 4 3 4 4 3 4 4 3 4 3 3 3 6 5 6 7 1 1 4 5 6 2 3 7 7 3

5 7 7 7

6 2 3 3 3 3 3 3 4 4 4 5 5 5 5 5 5 5 5 5 4 4 4 4 4 4 4 4 4 3 3 3 3 1 1 4 5 5 2 5 4 3 2

7 6 5 4 6 6 6 6 6 6 6 6 6 6 6 6 6 5 5 5 6 6 6 5 5 5 3 3 3 6 6 6 6 2 2 2 3 4 3 3 6 4 6

8 2 2 2 2 4 4 4 7 7 7 7 7 7 7 7 7 6 6 6 7 7 7 6 6 6 4 4 4 7 7 7 4 1 1 3 3 3 2 2 5 2 4

9 5 4 2 4 6 6 6 7 7 7 6 6 6 6 6 6 5 5 5 6 6 6 5 5 5 5 5 5 6 6 6 5 1 1 1 2 3 1 3 4 1 4

10 4 3 3 3 4 4 4 4 4 4 5 5 5 5 5 5 6 6 6 6 6 6 6 6 6 6 6 6 5 5 5 4 4 4 5 5 4 5 5 5 3 4

Highest SCORE 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 6 6 6 6 6 6 7 7 7 7 4 4 5 5 6 5 5 7 7 6

Average / Flexibility 4.7 4.5 4.1 4.444444 5.444444 5.444444 5.444444 6 6 6 5.666667 5.333333 5.555556 5.666667 5.333333 5.555556 5 4.777778 5 5.333333 5.111111 5.333333 4.888889 4.555556 4.777778 4.111111 4 4.111111 5.555556 5.222222 5.444444 5.333333 1.444444 1.555556 3.111111 4 4.333333 2.666667 3.777778 5.555556 3.555556 3.777778

Rounded  AVG 5 5 4 4 5 5 5 6 6 6 6 5 6 6 5 6 5 5 5 5 5 5 5 5 5 4 4 4 6 5 5 5 1 2 3 4 4 3 4 6 4 4

Helicopter

Arty - 

Towed

Mini 

Uninhabit

Small 

Uninhabit

Structures Bridges

Available to CR3 (Publically  Probability of Effectiveness vs target  (Low/ med/ high spec)

Capability  TRL  Dismounted Troops (Pax x4)  Low Silhouette Vehicle Soft Skin Vehicle (Logistics 

Vehicle/ Trucks) 

Armour Personnel Carrier 

(Protected Mobility) 

Light Infantry Fighting Vehicle 

Train

High Capability Infantry Fighting 

Vehicle 

Low Capability Main Battle Tank High Capability Main Battle Tank Main Battle Tank (Turtle Tank) 

Arty - SPG
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Platform

O PMed PHard E S F R S F R S F R S F R S F R S F R S F R S F R S F R In action Micro Mini Hard Med Soft Hard Pont Ground Low Alt

CR3 1 7 7 7 6 5 4 4 6 5 5 3 2 2 3 2 2 3 2 2 3 2 2 3 2 2 3 2 2 4 4 4 5 3 3 2 4 6 2 4 7 7 4

2 6 6 5 3 5 5 5 5 5 5 5 4 4 5 4 5 4 4 4 3 3 3 2 2 2 2 2 2 3 3 3 4 1 1 3 4 7 3 3 5 2 4

3 7 7 7 6 7 7 7 7 7 7 5 5 5 4 4 4 4 4 4 5 4 5 4 3 4 3 2 3 6 6 6 4 7 6 4 5 5 3 6 7 5 4

4 7 6 6 6 4 4 4 6 6 6 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 6 5 5 2 2 5 2 5 7 7 3

5 7 6 6

6 4 3 2 2 5 5 5 5 5 5 4 4 4 4 4 4 4 4 4 3 3 3 2 2 2 2 2 2 3 3 3 3 2 2 2 3 4 2 4 4 3 2

7 6 4 2 3 5 5 5 6 6 6 4 4 4 3 3 3 3 3 3 2 2 2 1 1 1 1 1 1 6 6 6 6 2 2 3 5 6 2 5 6 6 6

8 7 7 6 6 6 6 6 7 7 7 4 3 4 4 3 4 3 3 3 3 2 3 2 2 2 1 1 2 5 4 6 6 6 6 2 4 6 2 5 6 6 2

9 6 4 3 4 5 5 5 5 5 5 3 2 3 3 2 3 2 1 2 2 1 2 1 1 1 1 1 1 5 4 5 5 2 3 2 3 3 2 4 5 5 5

10 4 5 5 5 6 6 6 6 6 6 6 6 6 6 6 6 5 5 5 5 3 3 2 2 2 2 2 2 6 6 6 6 6 6 5 4 4 4 4 6 6 5

Highest SCORE 7 7 7 6 7 7 7 7 7 7 6 6 6 6 6 6 5 5 5 5 4 5 4 3 4 3 3 3 6 6 6 6 7 6 5 5 7 4 6 7 7 6

Average / Flexibility 6.1 5.5 4.9 4.555556 5.333333 5.222222 5.222222 5.888889 5.777778 5.777778 4.111111 3.666667 3.888889 3.888889 3.444444 3.777778 3.444444 3.222222 3.333333 3.222222 2.555556 2.888889 2.222222 2 2.111111 2 1.777778 2 4.555556 4.333333 4.666667 5 3.777778 3.777778 2.777778 3.777778 5.111111 2.444444 4.444444 5.888889 5.222222 3.888889

Rounded  AVG 6 6 5 5 5 5 5 6 6 6 4 4 4 4 3 4 3 3 3 3 3 3 2 2 2 2 2 2 5 4 5 5 4 4 3 4 5 2 4 6 5 4

Helicopter

Arty - 

Towed

Mini 

Uninhabit

Small 

Uninhabit

Structures Bridges

Available to CR3 (Publically  Probability of Effectiveness vs target  (Low/ med/ high spec)

Capability  TRL  Dismounted Troops (Pax x4)  Low Silhouette Vehicle Soft Skin Vehicle (Logistics 

Vehicle/ Trucks) 

Armour Personnel Carrier 

(Protected Mobility) 

Light Infantry Fighting Vehicle 

Train

High Capability Infantry Fighting 

Vehicle 

Low Capability Main Battle Tank High Capability Main Battle Tank Main Battle Tank (Turtle Tank) 

Arty - SPG
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Platform

O PMed PHard E S F R S F R S F R S F R S F R S F R S F R S F R S F R In action Micro Mini Hard Med Soft Hard Pont Ground Low Alt

CR3 1 4 4 4 4 6 5 5 7 7 7 5 4 4 5 5 4 4 3 3 3 3 3 3 2 2 3 2 2 6 5 5 6 1 1 3 5 6 2 3 7 5 4

2 1 1 1 1 4 4 4 4 4 4 5 5 5 5 4 5 4 4 4 7 7 7 7 7 7 7 7 7 7 7 7 7 1 1 2 2 2 2 2 7 1 3

3 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 6 7 7 6 7 6 5 6 6 5 6 7 7 7 7 1 1 3 4 4 3 4 7 2 3

4 5 5 5 6 7 7 7 7 7 7 5 4 5 5 4 5 3 3 3 3 3 3 3 2 3 3 2 3 6 5 6 7 1 1 4 5 6 2 3 7 7 5

5 3 3 3

6 2 3 3 3 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 5 5 5 5 5 5 5 5 5 5 5 5 5 1 1 4 5 6 3 5 5 4 2

7 3 3 3 2 6 6 6 6 6 6 6 6 6 6 6 6 6 5 6 6 6 6 5 4 5 4 3 4 6 6 6 6 2 2 2 4 5 3 4 6 6 5

8 2 2 2 2 4 4 4 7 7 7 7 7 7 7 7 7 6 6 6 7 7 7 6 6 6 4 4 4 7 7 7 4 1 1 3 3 3 2 2 5 2 4

9 4 4 2 2 7 7 7 7 7 7 7 6 7 7 6 7 6 5 6 7 6 7 6 5 6 6 5 6 7 7 7 5 1 2 2 3 3 1 3 5 4 5

10 2 3 3 3 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 6 6 6 6 6 6 7 7 7 7 7 7 6 6 5 6 6 5 4 5

Highest SCORE 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 6 6 6 6 6 7 7 5

Average / Flexibility 3.3 3.5 3.3 3.333333 6 5.888889 5.888889 6.444444 6.444444 6.444444 6.111111 5.777778 6 6.111111 5.777778 6 5.444444 5 5.333333 5.777778 5.555556 5.777778 5.222222 4.666667 5.111111 4.888889 4.333333 4.777778 6.444444 6.222222 6.333333 6 1.777778 1.888889 3.222222 4.111111 4.444444 2.666667 3.555556 6 3.888889 4

Rounded  AVG 3 4 3 3 6 6 6 6 6 6 6 6 6 6 6 6 5 5 5 6 6 6 5 5 5 5 4 5 6 6 6 6 2 2 3 4 4 3 4 6 4 4

Helicopter

Arty - 

Towed

Mini 

Uninhabit

Small 

Uninhabit

Structures Bridges

Available to CR3 (Publically  Probability of Effectiveness vs target  (Low/ med/ high spec)

Capability  TRL  Dismounted Troops (Pax x4)  Low Silhouette Vehicle Soft Skin Vehicle (Logistics 

Vehicle/ Trucks) 

Armour Personnel Carrier 

(Protected Mobility) 

Light Infantry Fighting Vehicle 

Train

High Capability Infantry Fighting 

Vehicle 

Low Capability Main Battle Tank High Capability Main Battle Tank Main Battle Tank (Turtle Tank) 

Arty - SPG
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image2.png
‘Available to CR3 (Publically
Platiorm _ Capability | TRL | Dismounted Troops (Pax x4) LowSilhouette Vehicle SoftSkin Vehicle (Logistics  Armour Personnel Carrier  Light Infantry Fighting Vehicle
Vehicle/ Trucks) (Protected Mobility)
o PMed  PHard s F R s F R s F R s F R
APFSDS 3 2 2 2l 1| 5| 5| 5| 5| 5| 5| 6 5| 6 6 5| 6
HEFRAGPD | 6| 5| 3| 3| 4 4 4 6 6 6 4 3| 4 4 3| 4
Ccra  |Chain Gun : 6| 5| 4 3| 4 4 4 5| 5| 4 2) 2) 2) 2) 2) 2)
GPMG Pintle 6| 4 3| 2) 4 3| 3| 4 4 4 2) 2) 2) 2) 2) 2)
Highest SCORE 6 5| 4 3| 5| 5| 5| 6 6 6 6 5| 6 6 5| 6
Average / Flexibility 5 4 3 225 425 4 4 5 5| 475 35 3| 35 35 3| 35
Average (roundeld) 5| 4 3| 2) 4 4 4 5| 5| 5| 4 3| 4 4 3| 4





