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Abstract 
 

The purpose of this thesis is to study the implications of an up scaling of the gross 
vehicle weight of the SEP-concept, from today’s 17,5T to 25 and 30T. The SEP is the 
vehicle concept that BAE Systems offers to the British FRES-project. FRES, Future 
Rapid Effect System, is the new vehicle system for the British armed forces and 3500 
vehicles in different layouts and roles are supposed to be delivered from 2010 and 
forward.  

The thesis is a part of a larger study called “Technology scalability study FRES CC 
TDP”. The scope of the study is to evaluate if the SEP-technology adapts to the 
requirements of the FRES project, especially when it comes to the E-drive system. 

The main issue of the thesis has been to evaluate which components of the E-drive 
system that is affected if the vehicle weight is increased and also decide the new, up-
scaled size. For each layout there are one optimized and one fully compliant variant. 
The fully compliant one fulfils the requirement in the CPS, and the optimised one 
have been derived through a number of requirement trade-off’s to create the best 
possible solution based on BAE Systems Hägglunds experiences.   

To visualize the result of the scaling of the different layouts, CAD-models have been 
produced in the 3D CAD program CATIA V5. All in all 16 different layouts is 
presented. The point of departure for the study has been the SEP T2 demonstrator, 
delivered from BAE Systems Hägglunds to FMV in November 2005.   

 
The result of the study is that in the 17,5T weight class the optimized layout is the 
best due to its ability to combine loading capacity, cost and performance. 
 
In the 25T weight class the optimized layout with two engines placed in the front part 
of the vehicle is the best due to the same reasons stated above. 
 
Last but not least the layout with one front mounted engine and front wheel drive is 
the best in the 30T weight class. This is due to the ability to combine the same 
performance as the two layouts above with a larger useable volume.   
 

 



 

Sammanfattning 
 
Syftet med examensarbetet är att utvärdera för och nackdelar med olika varianter på 
konceptet SEP. Konceptet SEP är den bärande idén för det koncept som BAE 
Systems offererar i det brittiska FRES-projektet. FRES står för ”Future Rapid Effect 
System” och är ett brittiskt anskaffningssystem av ett nytt fordonssystem med upp till 
3500 fordon för leverans från 2010 och framåt.  
 
Examensarbetet ingår som en del i ”Technology Scaleability Study FRES CC TDP”. 
Studien syftar till att utvärdera den i Sverige utvecklade SEP-teknologins prestanda 
och anpassbarhet mot FRES-projektets krav, och då i första hand elhybriddrift.  
 
Tyngdpunkten i examensarbetet har bestått i att definiera vilka E-drive komponenter 
som behöver skalas upp när vagnsvikten ökar, samt beräkna dessa delars nya 
storlek. Storlek och layout har beräknats både i en optimerad och i en fullt 
kravöverensstämmande variant. Med optimerad menas att Hägglunds med sina 
kunskaper har valt att prioritera bort en del krav för att få till bästa möjliga totala 
vagnslösning.  
 
För att visualisera effekterna av skalningen har modeller tagits fram i CATIA. Totalt 
har 16 olika layouter beräknats och åskådliggjorts. Utgångspunkten i arbetet har varit 
SEP-demonstratorn T2 som levererades till FMV i november -05.  
 
Resultatet av examensarbetet är att i viktklassen 17,5T är den optimerade varianten 
den bästa pga. att den kombinerar lastkapacitet, prestanda och kostnad på det mest 
effektiva sättet. 
 
I 25T klassen är den optimerade varianten med två motorer fram det bästa 
alternativet av samma anledning som ovan. 
 
När vi kommer till 30T klassen är det den optimerade layouten med en motor fram 
som är bäst. Det på grund av att den kombinerar samma prestanda som de övriga 
vagnarna i viktklassen med en större användbar volym.  
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1 Introduction 
 
Below follows a short introduction to the thesisincluding background, objective and 
delimitations 

1.1 Background 
 
The Future Rapid Effect System (FRES) is the UK Ministry of Defense (MOD) 
program to provide the British Army with a family of medium-weight, network-
enabled, air-deployable armored vehicles to meet up to 16 battle space roles. Up to 
3500 vehicles is to be provided from 2010 and forward. 
The technology scalability study that was awarded to BAE Systems Hägglunds AB in 
December 2005 aims to investigate the adaptation of the Swedish SEP-technology to 
the demands of the FRES-project. Special interest is put in the E-Drive system to 
enable better understanding of the challenges of integrating potential electronic 
architecture solutions onto future FRES vehicles chassis.  
 

1.2 Objective 
 
The purpose of this thesis is to evaluate the 16 different concepts stated in the FRES 
Chassis Concept Technology Demonstrator Program (CC TDP).  The thesis 
concentrates on the effects on the different parts in the E-Drive system when the 
vehicle weight increases from 17,5T up to 25 and 30T and according to the 
requirements stated in the Cardinal Points Specification (CPS). To visualize the 
effects of the increase in volume, CAD models were made in Catia V5. 
The layouts to be studied are:  
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Table 1: Layouts 
 
The study uses the SEP concept and the SEP demonstrator vehicle T2 as the point 
of departure and systems are whenever possible scaled from the point of departure. 

1.3 Delimitations 
 
The study determines the sizing and layout of generic chassis and E-Drive systems 
for both fully compliant and optimized solutions at three Gross Vehicle Weights 
(GVW) – 17,5T, 25T and 30T.  
The optimized concepts were developed through a process of requirements trade-off. 
The optimized concepts offer real volume and weight reductions with minimal gap 
from the requirement. 
Concepts that are fully compliant with the FRES CPS requirements have been 
derived for each of the specified layouts. 
In some cases it has not been possible to derive fully compliant concepts due 
conflicting requirements. The major requirement conflicts are: 
 
Rail Gauge versus Terrain Accessibility (30T) 
Euro 4/5 engine emissions versus multiple fuel usage (all weight classes) 
 
 
 

A 17.5 T Point of departure SEP, Optimized twin engines 
placed in the front with front drive 

B 17.5 T Fully compliant SEP based twin engines placed 
in the front with front drive 

c,d 25 T Optimized and Fully compliant twin engines placed 
in the front with front drive 

e,f 25 T Optimized and Fully compliant twin engines placed 
in the rear with front drive 

g,h 30 T Optimized and Fully compliant Twin engines 
placed in the rear with rear drive 

i,j 30 T Optimized and Fully compliant Twin engines 
placed in the front with front drive 

k,l 30 T Optimized and Fully compliant Twin engines 
placed in the rear with front drive 

m,n 30 T Optimized and Fully compliant Single engine 
placed in the rear with rear drive 

o,p 30 T Optimized and Fully compliant Single engine 
placed in the front with front drive 
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2 Nomenclature 
In order to further enhance understanding, the following list of abbreviations has 
been stated. 
 
 
SEP                Splitterskyddad Enhets Plattform or Modular Armored Tactical  

System 
CV90  Combat Vehicle 90 
FRES  Future Rapid Effect System 
CC  Chassis Concept 
TDP  Technology Demonstrator Project 
TSS  Technology Scalability Study 
CPS  Cardinal Points Specification 
BAE  British Aerospace 
GVW   Gross Vehicle Weight 
BFM  Battlefield Mission 
 

3 Company presentation 
BAE Systems Hägglunds is one of the worlds leading manufacturer of infantry 
fighting vehicles and all terrain vehicles and has its location in Örnsköldsvik.   

3.1 History 
In year 1899, Johan Hägglund founded a carpenters shop in Örnsköldsvik. This was 
the start of what was later to become BAE Systems Hägglunds. During the years the 
company has manufactured a variety of products, such as furniture and aero planes. 
In the late 50’s the company started it’s manufacturing of military equipment. The 
company was in the late 80’s split in three separate companies. Hägglunds Drives 
AB manufactures hydraulic engines, MacGregor Cranes AB manufactures ship 
cranes and Hägglunds Vehicle took care of the military equipment. 1997 Hägglunds 
Vehicle was bought by the British Defence material company Alvis, and became Alvis 
Hägglunds.    
 
Fall 2004 Alvis was bought by BAE Systems, and Hägglunds was once again 
renamed, this time to BAE Systems Hägglunds.  
 
BAE Systems is an international manufacturer of Defence material, such as military 
aircrafts, ships, submarines, ifv’s, ATV’s, artillery systems and intelligent ammunition. 
BAE Systems is active in five continents and has customers in 130 countries. The 
company has more than 100 000 employees and a yearly turnover of 14 billion 
pounds.  
 
 
 
 
 
  



Alternative layouts for 25-30T variants of SEP  Tobias Bergquist & Anders Eriksson 

4 

3.2 Products 
Some of the products produced by Hägglunds are presented below. 

3.2.1 Bv206S 
The Bv206S Armored All Terrain Vehicle is a further development of the successful 
Bv206, and is designed to meet tough military requirements for extreme mobility 
under ballistic protection in all climates, with high reliability and low maintenance 
cost. 
The Bv206S is designed for multi-role worldwide operations and is an ideal concept 
for rapid deployment tasks, peace enforcement, peace keeping and humanitarian aid 
programs, thanks to its outstanding performance and “ready to go” capacity. The 
Bv206S is air transportable in a number of aircrafts such as C130, C17 and CH47, 
C53 helicopters and is amphibious with minor preparation. The Bv206S is in service 
in the Swedish, French, German, Italian and Spanish armies.   
 

 
Figure 1: Bv206S 

3.2.2 BvS10 
The latest member of the Bv family is the improved armoured version called BvS10. 
The BvS10 is a new larger vehicle with improved load capacity, based on the 
experience gained from more than 25 years of articulated vehicle design and 
production. 
 
The BvS10 has the same superior mobility in difficult terrain as the Bv 206 combined 
with the same speed on road an in terrain as modern APC’s. BvS10 offers load 
capacity up to 5 tons. The newly developed chassis, power train and steering unit 
gives the vehicle considerably enhanced speed and comfort on road and in terrain 
compared to other similar vehicles. It has a low signature and is built for the highest 
level of tactical and strategic mobility.  
 
The BvS10 is powered by a Cummins 5.9 litre diesel engine. This concept ensures 
fuel economy, durability and exhaust emissions meeting EURO regulations. 
High average speed in terrain, high reliability, low LCC-costs and full EMC are 
incorporated in the design of the BvS10. Various modular sub-systems such as add-
on armour, weapon-mounts, load-changer and cargo platforms are also incorporated 
in the design of the vehicle which gives great flexibility to fulfil customer 
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requirements. BvS10 has a built in growth potential for the future. 

 
Figure 2: BvS10 

3.2.3 Combat Vehicle 90 
Combat vehicle 90 (CV90) is in service in the Swedish-, Norwegian-, Finnish-, Swiss- 
and soon also in the Danish- and Dutch- army. CV90 is the worlds most state of the 
art IFV in the 25-35 tonnes class.  
CV90 is incorporating the latest stealth technology and equipped with state of the art, 
digitised CAN bus/Ethernet based information technology network in an open and 
scalable electronic architecture, named Vehicle Information System (VIS). 
 
A video network with displays at each crew station, combined with independent 
sights provides the crew with superior battlefield awareness. The extensive Built In 
Test (BIT) system in VIS, combined with alarms and user guidance to identify and 
correct faults, improves operational availability and reduces logistic support costs. 
 
Additionally, the on-line digital manuals and embedded training reduces training 
costs. Battlefield Management System (BMS) and Defensive Aid Suite (DAS) are 
integrated in the latest VIS version in CV90 MkIII. It can further be extended with 
Identification Friend or Foe (IFF) system. 
The CV90 has a troop compartment for a crew of up to eight and is equipped with 
collective and individual NBC protection. It is also be equipped with Air Condition. 
 
The CV90 concept provides: 
- Tactical and strategic mobility 
- Anti-armour capability 
- Air defence capability 
- Low signature 
- High survivability 
- Low maintenance costs 
- Development potential 
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Figure 3: CV9030CH 

3.2.4 SEP 
SEP (Splitterskyddad Enhetsplattform or Modular Armoured Tactical System) has 
been developed by Land Systems Hägglunds and Sweden’s Defense Materiel 
Administration to meet the needs of the forces of the future. Tomorrow’s vehicles 
must be capable, modular, flexible and upgradeable. To satisfy these requirements, 
SEP’s innovative and advanced design has been based on the principles of 
commonality, flexibility and upgradeability, enabling a wide range of functions and 
roles on a uniform basic platform. 
 
SEP’s versatility enables it to replace a wide range of armored vehicles including 
command and control, personnel carriers, all-terrain logistics vehicles, sensor 
platforms, repair & recovery vehicles, ambulances and light combat vehicles. 
Meeting future requirements means making use of the latest technological 
developments. SEP features advanced stealth technology, including a battery power 
option which enables the vehicle to run in silent mode. The vehicle is equipped with 
data bus-based vehicle electronics and optronics for driving and surveillance. 
High levels of protection are offered as standard and reliability and ease of 
maintenance have been built in from the outset.  
The relocation of the engine and drive line into the sponsons creates a unique crew 
space that extends, uninterrupted, throughout the length of the vehicle. This permit 
next generation levels of fightability, habitability, command and control. 
 
SEP’s advanced features include: 
- Electric drive 
- Advanced data bus electronics 
- Decoupled running gear 
- Rubber band tracks 
- Built in test equipment 
- Silent operation 
- High levels of protection and survivability 
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SEP has been designed with future technology growth in mind. Future generations of 
SEP could be equipped with technologies that are not yet fully developed today, such 
as: 
- Electric armor 
- Fuel cells 
- Electric guns 
- Remote control 
 

 
Figure 4: SEP 6x6, SEP T2 and SEP 8x8 
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4 System overview SEP Tracked 
 

4.1 Description of SEP tracked vehicle 
The SEP Tracked is a vehicle with a gross vehicle weight of 17.5 T. It has a two man 
crew consisting of driver and commander. In the crew module the driver and 
commander are placed side by side for maximal overview of dashboard and displays. 
SEP Tracked has very high mobility and shall be able to follow CV 90 in all types of 
terrain. Maximum speed on road is 85 km/h. 
 
 

  
Figure 5: SEP T2 

 
The SEP Tracked consists of a separate bottom structure with track assembly, 
separate crew and role modules that are connected to the bottom structure via 
vibration dampers. The connection principle between the bottom structure and the 
modules isolates vibrations from being transmitted from the running gear to the crew 
and role module. This will result in good comfort for crew, personnel and equipment. 
The main requirement affecting vehicle dimensions and weight is air transportability 
in C-130 and rail transportability. 

 

4.2 The SEP family of vehicles 
The SEP family of vehicles consists of both wheeled and tracked vehicles designed 
to utilize the same components wherever possible.  
High emphasis has been laid in the SEP development to establish as much system 
and component commonality as possible within the different variants. As an example 
the engine modules are the same for all different variants in the family. Also the 
transmission has a high degree of component commonality between tracked and 
wheeled variants.  
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Figure 6: SEP tracked and wheeled with role modules 

 

The role module, i.e. the unit on the vehicle that has the specific role equipment, is 
without any modifications replaceable between the tracked and wheeled variants of 
SEP. To realize this in a weight, volume and cost efficient way, electric transmission 
has been selected as most suitable.  

 
Figure 7: Same role module fits both SEP wheeled and tracked 

 

4.3 Technical data SEP tracked 
Below is described the preliminary main technical data for SEP Tracked 
 

Dimensions: 
 
Length 6000 mm 
Width 2830 mm 
Height 1900 mm 
 
Table 2: Dimensions 
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Volume: 

Figure 8: Volume 
 
 
Weight: 

 
 

 
Table 3: Weight 

 

SEP Tracked can be used with a Gross Vehicle Weight up to 22 T (role weight 12 T) 
but with limited performance. 

Basic platform with crew module 9.5 T 
Weight of role module and load 8 T 
Gross Vehicle Weight (GVW) 17,5 T 
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4.4 Chassis system 

 
The Chassis system is defined as below: 

Suspension 
system

Road 
wheels

Track 
tensioning 

system

Idlers

Track

Chassis 
structure

E-drive 
system

Suspension 
system
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wheels
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tensioning 

system

Idlers
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structure

E-drive 
system

Suspension 
system
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Suspension 
system
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wheels

Track 
tensioning 

system

Idlers

Track

Chassis 
structure

E-drive 
system

 
Figure 9: Chassis system 

 
Chassis system Definition/ Explanation 
Chassis structure The Chassis structure (Hull) is represented by 

a generic hull of “Protected Mobility” 
configuration made in 6 mm steel. The 
generic hull represents the hull boundaries 
more than a complete hull 

E-drive system The E-drive system includes the prime 
movers, steer- and drive motors etc. See the 
more detailed definition in chapter 4.5.  

Track Track and sprockets. Band track assumed for 
all concepts. Band track development needed 
for 30 T concepts. Steel track also possible to 
use 

Road wheels Excluding track tensioning wheels and idlers 
Idlers Track tensioning wheels and Support rollers 
Tensioners Track tensioning system excluding track 

tensioning wheels 
Suspension system Road wheel stations with spring and damping 

systems 
 
Table 4: Chassis system summarize
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4.5 E-drive system 

 
The E-drive system is defined as below:  

Prime 
mover

Traction 
motors

Steer 
motor

Power 
generation

Propulsion 
and steer 
control

Fuel storage 
and distr

Braking 
system

Regen steer 
system

E-drive 
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system

Power 
control
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Propulsion 
and steer 
control

Fuel storage 
and distr

Braking 
system

Regen steer 
system

E-drive 
cooling 
system

Power 
control

 
Figure 10: E-drive sub-systems 

 

E-drive system Definition/ Explanation 
Prime Mover Diesel engine with no subsystems 
Traction motors Electric motor 
Steer motors Steer motor 
Power generation Generator 
Power control and conversions 
systems including power 
storage, power controllers, 
power distribution and power 
dissipation systems 

Batteries for starting, or silent watch 
is not included. Hybrid drive is not 
included but can be achieved with 
minor modifications and suitable 
battery capacity 

Fuel storage and distribution Fuel system on power pack, fuel 
tanks and fuel. 

Conventional and regenerative 
(if applicable) braking systems 

Conventional brake system. No 
generative braking system 

Regenerative steer system Regenerative CV90 type Steer 
system 

Propulsion and steering 
systems control 

Control controllers, computers and 
maneuvering devices 

E-drive heating and cooling 
systems 

Conventional water coolant cooling 
system.  

 
Table 5: Chassis system summarize 
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5 Concepting 
 
The guidelines in the concepting work have been given by the Cardinal Points 
Specification (CPS). In the CPS a number of customer requirements are listed, such 
as acceleration, world wide deployment, noise and vibrations and emissions.  
The study determines the level of performance compliance against CPS Clarification 
requirements for fully compliant (except in the case of conflicting requirements) and 
optimized generic Chassis and E-Drive systems based upon BAE Systems 
background knowledge. The performance gaps (and hence the trade-offs) between 
the optimized and fully compliant E-Drive chassis’s are quantified.  
 
A compliance matrix is presented in appendix C. 
 

5.1 Main layouts overview 
Many layouts have a similar build-up hence the concepts can be grouped according 
to below. 
 
Layouts with twin front engines and front wheel drive  
a. 17.5 T Optimized SEP based 
b. 17.5 T Fully compliant SEP based 
c. 25 T Optimized  
d. 25 T Fully compliant  
i.  30 T Optimized  
j.  30 T Fully compliant  
 
 

 

 

 

 

 

 
Figure 11: Layouts with twin front engines and front wheel drive 

 

Engine pack 1

Engine pack 1

E-drive 
transmission 1

Front

Engine pack 1

Engine pack 1
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Layouts with twin rear engines and front wheel drive  
e. 25 T Optimized Twin engines placed in the rear with front drive 
f.  25 T Fully compliant Twin engines placed in the rear with front drive 
k. 30 T Optimized Twin engines placed in the rear with front drive 
l.  30 T Fully compliant Twin engines placed in the rear with front drive 
 
 

 

 

 

 

 

 

Figure 12: Layouts with twin front engines and front wheel drive 

 
Layouts with twin rear engines and rear wheel drive 
g. 30 T Optimized Twin engines placed in the rear with rear drive 
h. 30 T Fully compliant Twin engines placed in the rear with rear drive 
 

 

 

 

 

 

 

Figure 13: Layouts with twin front engines and front wheel drive 

 
Layouts with single rear engine and rear wheel drive 
m. 30 T Optimized Single engine placed in the rear with rear drive 
n.  30 T Fully compliant Single engine placed in the rear with rear drive 
 
 

 

 

 

 

 

 

Figure 14: Layouts with twin front engines and front wheel drive 
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Layouts with single front engine and front wheel drive 
o. 30 T Optimized Single engine placed in the front with front drive 
p. 30 T Fully compliant Single engine placed in the front with front drive 
 
 
 
 
 
 
 
 
 
 
 

Figure 15: Layouts with twin front engines and front wheel drive 

 

5.2 Technical description of the E-drive system 
 

  
Figure 15: Schematic view of the E-drive system 
 

5.2.1 Power Generation 
The Generator (Figure 16) is a water cooled permanent magnet synchronous 
generator with a maximum mechanical power input of 220 kW at 4000 rpm. The 
output is a three phase alternating current. The generator is coupled to the 
crankshaft of the diesel engine and will also act as the starter motor. The diameter of 
the generator is expected to be 410 mm and the length approximately 300 mm. The 
generator is designed to act as one of the mounting points for the diesel engine.  
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Coolant in 

Mount points 

Coolant out 

Terminal for electronic 
connections. 

Flange to connect to the 
diesel enging 

 

Figure 16: Generator 

5.2.2 Prime Mover and Cooling System 
The E-drive system consists of two power packs (Figure 17). Each power pack is 
capable of fitting on both the left and right side of the vehicle.  
The engine is an inline six cylinder direct injection turbocharged diesel engine built by 
the Austrian engine manufacturer Steyr. The output power is 220 kW (depending on 
availability from Steyr). All relevant subsystems, e.g. air filter system, intercooler 
circuits, turbo installation, charge air cooler with inlet manifold, exhaust system and 
oil filter and cooler, are included in the power pack. 

 

 

Figure 17: Steyr engine 
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The engine and E-drive transmission are water cooled. The cooling system is 
mounted on the power pack and consists of water coolers and a hydrostatically 
driven fan.  

5.2.3  Crossdrive 
 
The main function of the cross drive transmission is to sum the drive- and steer motor 
speeds and route the power to the sprockets. The cross drive contains an oil cooled, 
wet disk brake and a parking brake unit. A two-speed gearbox is incorporated into the 
cross drive to reduce the torque/speed range requirement of the electric drive motor. 
Figure showing the main parts of the cross drive used in the Mobile Rig, witch is the 
prototype made earlier to SEP T2. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 

Figure 18: Cross drive parts 

5.2.4 Steer motor 
The electric steer motor is a water cooled permanent magnet synchronous motor 
designed to provide high torque. 
The electric steer motor is split with two separate windings and driven by two power 
converters. The image below shows a motor where the stator is split into two halves. 
To increase the power and torque output the two separate windings can be combined 
into a single larger winding. This may be the case for the FRES CC TDP depending 
on detailed design decisions. The main components will remain the same. 
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Figure 19: Steer motor 

 

Temperature sensors will be directly connected to the windings at multiple locations 
to maintain a high level of redundancy. The exact locations of the sensors will be 
established during the development phase. 

5.2.5 Traction motor 
The electric drive motor is similar to the steer motor and mainly differs in the length of 
the stator and rotor and in the drive characteristics. Like the steer motor, the traction 
motor is of a water cooled permanent magnet synchronous type. To provide 
redundancy, the drive motor has split windings and is driven from two power 
converters. The load level of the motor will be controlled by the same type of system 
as the steer motor. 
 

Rotor with 
permanent magnets 

Stator with dual 
windings 

Cooling water 
jacket  

Motor terminals 

 

Figure 20: Traction motor 
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5.2.6 Generator Converter Box 
The generator converter box transforms the three phase alternating current produced 
by the generator, to a high voltage direct current and transmits the DC-power to the 
users through a DC-bus. The term “DC-bus” is used for all conductors where the high 
voltage DC is present. The basic layout of the generator converter box will be 
designed to fit into a future chassis as shown in the figure below. 

 

 

Figure 21: Generator converter box 

The generator converter box (Figure 4) connections to the power-pack (AC-to 
generator, DC to dump unit, coolant and control) are fitted on the surface facing the 
generator and the DC-bus can be routed to the right or the left side. 

 

Generator 

Dump unit 

Control cables 

DC-bus 

Signal cables 

Coolant in/out 

 
Figure 22: Generator converter connections 

5.2.7 Converter box and Interface box 
The steer and drive motor converter box assembly is designed to eliminate all 
unnecessary cables, coolant hoses, connectors and couplings. The boxes are fitted 
on to the steer and drive motor pack and directly connected to the motor terminals. 
The figure below shows the anticipated layout. 
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Interface box to handle 
all interconnections. 

Two converters 

 

Figure 23: Interface box and converters 

 
Each converter contains electronics to drive one half of the steer motor and one half 
of the drive motor. The two converters are separated with each connected both 
electronically and physically (cooling) to one power pack. The steer and drive motor 
converter box main parts are; DC-bus, DC-capacitors. IGBTs (power switches), gate 
drivers and control electronics. See figure below for layout.  
 

 

Control board 

IGBTs 

DC capacitors 

DC-bus 

Gate drivers 

 

Figure 24: Converter layout 

The interface box connects the converters and the drive and steer motors.  
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5.3 Scaling 
 

5.3.1 Hull 
 
The hulls in the cad models have the same layout as the SEP T2 hull, but is only to 
be seen as a representation of the hull boundaries more than a complete hull.  
 
The hull is the same in the 17,5T and 25T concepts. The 30T concepts (layouts g to 
p) vary in length, width and height. The terrain accessibility requirement drives the 
length and width dimensions for the rear drive concepts. In order for the E-Drive 
system to be fully compliant in the 30T vehicle width increases by 100mm. Layouts o 
and p have reduced height (187mm) to illustrate the impact of a lower profile.  
 
Layout h and n differs in length depending on the mobility requirements that drives 
track on ground length up. A rule of thumb is that to be able to steer a tracked 
vehicle, the ratio between track on ground length and the track gauge need to be at 
the most 1,7 hence these two layouts also needs to have a wider hull.  
 

 
Figure 25: Hull 
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5.3.2 Fuel storage 
 
The size of the fuel storage is based on the fuel calculations made in the technology 
scalability study. The optimized layouts should have enough fuel to manage a 
battlefield mission (BFM) and the fully compliant should manage self deploy. The 
definitions of self deploy and battlefield mission are shown in the table below 
 
 Self deploy     BFM    
Type of terrain Road Track XC  Road Track XC 
Distance (km) 300,00 200,00 30,00  120,0 100,0 80,0 
Average speed 
(kph) 50,00 30,00 10,00  40,0 20,0 10,0 
Table 6: Fuel requirements 

 
The different demands end up in the following fuel storage claims.  
 

 
 
 
 

Table 7: Fuel storage claims 

 

 
Figure 26: Fuel storage placing 

Fuel tank volume 17.5 T 25 T 30 T 
Optimized (BFM) 520 680 790 
Full compliance (Self Deploy) 660 900 1040 

Fuel storage 

Additional fuel storage 



Alternative layouts for 25-30T variants of SEP  Tobias Bergquist & Anders Eriksson 

23 

5.3.3 Prime mover 
 
The optimized layouts and the fully compliant layout b, have the same engine, a 3,6L 
Steyr diesel engine, although it differs in effect depending on if it is placed in the 
17,5T, 25T or 30T layout. The effect difference does however not affect the engine 
volume shown in the cad models.  
 
The 25T and 30T fully compliant layouts with twin engines all have a Steyr V8 
engine.  
 
The single engine of choice in layout m-p is the MTU 5L890.   
In the table below the necessary engine effect for the different layouts can be seen, 
and an example of the engine effect calculations can be seen in appendix X. 
 

 
Effect 
(kW) 

17,5T Opt. 359,8 
17,5T Full  410 
  
25T Opt. 439,2 
25T Full 540 
  
30T Opt. 470,3 
30T Full 487,5 

Table 8: Engine effect 

 
 

 
Figure 27: Engine volume 
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5.3.4 Power generation 
 
The scaling of the generator is based on the effect of the prime mover. The point of 
departure has been the current SEP T2 generator. The generators active length has 
been measured and a new length has been calculated.  
 
Example: (210/185) x 162=183,9   
 
Generator        
       
Engine Effect (kW) 185 210 225 240 250 275 
Active length (mm) 162,0 183,9 197,0 210,2 218,9 240,8 
Inactive length (mm) 116 116 116 116 116 116 
       
Total length (mm) 278,0 299,9 313,0 326,2 334,9 356,8 

 
Table 9: Generator length 

 

 
Figure 28: Generator location 
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5.3.5 Crossdrive 
 
The volume of the crossdrive is depending on the increase of torque in the steer 
motors. For example, in the 17,5 T layouts the affordable torque is 1350 Nm, and in 

the 25T layouts it is 1900Nm. The increase in volume is then �
�

�
�
�

�

1350
1900

=18,6%. In the 

30T layouts the increase in crossdrive volume, in combination with the increase in 
electric motor volume, makes a widening of the hull inevitable. The hull is therefore 
widened 100mm.    
 

 
Figure 29: Crossdrive layout 

5.3.6 Steer & traction motor 
In order to fit the up scaled electric motors in the available space, witch differs 
depending on the size of the crossdrive, some assumptions has been made.  
 
Assumptions:  
- the two separate windings can be combined into a single larger winding 
- the effect is linear to the active length of the motor 
- the inactive length is constant although the increase in effect 
- the rotor diameter is constant 
 
Scaling of the steer- and traction motors has been made both based on effect and 
momentum increase. The diameter of the motors has been kept constant leaving the 
active length as the only possible variable.  
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In the table below the red markings shows wich scaling method that gives the longest 
motor for each layout. 
 
Scaling based on moment 
increase T2 17,5T 25T Opt. 25T Full 30T Opt. 

30T 
Full 

Traction motor        
Moment (Nm) 900 1800 1800 1800 2142 2340 
Active length (mm) 234 468 468 468 557 608 
Inactive length (mm) 101 101 101 101 101 101 
Total length (mm) 335 569 569 569 658 709 
         
Steer motor        
Moment (Nm) 675 1050 1400 1400 1666 1820 
Active length (mm) 72 112 149 149 178 194 
Inactive length (mm) 92 92 92 92 92 92 
Total length (mm) 164 204 241 241 270 286 
         
Total length electric motors 998 773 810 810 928 996 
       
Scaling based on effect 
increase T2 17,5T 25T Opt 25T Full 30T Opt 

30T 
Full 

Traction motor        
Effect (kW) 160 300 360 410 360 370 
Active length (mm) 234 439 527 600 527 541 
Inactive length (mm) 101 101 101 101 101 101 
Total length (mm) 335 540 628 701 628 642 
         
Steer motor        
Effect (kW) 85 170 230 245 230 245 
Active length (mm) 72 144 195 208 195 208 
Inactive length (mm) 92 92 92 92 92 92 
Total length (mm) 164 236 287 300 287 300 
         
Total length electric motors 998 776 914 1000 914 942 
       
 
Table 10: Electric motor length calculations 
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Figure 30: Steer and traction motor layout 

5.3.7 Generator converter box 
 
The two generator converter boxes are scaled against the increase in generator 
effect.  
As an example, the generator converter boxes on the 17,5T fully compliant layout 
has a 210/185 = 13.5% increased volume compared to those on the 17,5T optimized 
layout.  
To visualize the increase, we have chosen to keep the cross section of the generator 
converter boxes and only increase the length.  
 

Layout 
Generator 
effect (kW) 

Gen. Conv. Box length 
(mm) 

   
17,5T Opt 185 430 
17,5T Full 210 490 
   
25T Opt 225 525 
25T Full 275 640 
   
30T Opt 240 560 
30T Full 250 580 

Table 11: Generator effect and generator convertor box length 

 

Steer motor 
Traction motor 
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Figure 31: Generator converter box layout 

5.3.8 Converter box and Interface box 
 
The interface box is scaled to have the same length as the steer and drive motors. 
The converter box volume increases proportionally to the increase in steer and drive 
motor effect.   
 
   

Layout 
Steer motor effect 

(kW) 
Drive motor effect 
(kW) 

Total effect 
(kW) Increase comp. to 17,5T opt 

          
17,5 T opt 170 300 470 0% 
17,5 T full 170 300 470 0% 
25 T opt 230 360 590 26% 
25 T full 245 410 655 40% 
30 T opt 230 360 590 26% 
30 T full 245 370 615 31% 
 
Table 12: Converter box volume 
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Figure 32: Interface box and converter box 

5.3.9 Cooling system 
 
The cooling system scaling has been made with the SEP T2 cooling system as point 
of departure. The SEP T2 cooling system is designed for sustained speed of 75 km/h 
at 40°C. 
 

  
 
Figure 33: Cooling system 

Interface box 

Converter box 
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The figure below shows the relationship between fan power and cooling air mass 
flow. As the mass flow through the radiator increases, the fan power and pressure 
drop across the radiator increases to the power of three. In the case of SEP, the 
mass flow through the radiator is set to the maximum practical level. Further increase 
in mass flow would only result in a higher power requirement for the fan and in little or 
no additional cooling benefit. 
 

 
Figure 34: Fan Power/Cooling Air Mass flow Relationship 

 

The figure below shows the relationship between radiator surface area and power. It 
can been seen that this relationship is linear; for example an increase of 20% in 
engine power will result in the requirement of a 20% increase in radiator surface 
area. 

 
Figure 35: Radiator Area/Power Relationship 

  

Radiator Area 

Power 

Cooling Air Massflow 

Fan Power 

dP=constant 
(selected) 

Area=constant 
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The radiator area is also dependent on the maximum ambient temperature at which 
the engine is required to deliver sustained maximum power. In this case the 
relationship between radiator surface area and the change in deltaT is also linear. 
This is illustrated in the figure below. 
 

 
 

Figure 36: Radiator Area/Temperature Relationship 
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Table 13: Comparison cooling system volume 

 

Radiator Area 

Max Ambient T at Max Power 

Proportioned acc to dT, ex: 
102-40 

102-44 
= -7% 
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6 Results 

6.1 Cad modeling 
The 16 different cad assemblies are the main result of this thesis. They present the 
consequences of a heavier vehicle. A short summary of the concepts can bee seen 
below and an extended summary can be seen in appendix A. 
 

6.1.1 17,5 T twin front engine and front wheel drive 
 

 
Optimized     Full compliance  
Engine  2x STEYR R6 170 kW Engine  2x STEYR R6 210 kW 
Traction motor MST 300 kW  Traction motor MST 300 kW 
Steer motor MST 170 kW  Steer motor MST 170 kW 
Fuel capacity 520 l   Fuel capacity 660 l 
Payload 7700 kg   Payload 7700 kg 
Power/weight 20 kW/t   Power/weight 24 kW/t 

Table 14: Comparison between optimized and full compliance layout 

6.1.2 25 T twin front engine and front wheel drive 

 
Optimized     Full compliance  
Engine  2x STEYR R6 225 kW Engine  2x STEYR R6 275 kW 
Traction motor MST 360 kW  Traction motor MST 410 kW 
Steer motor MST 230 kW  Steer motor MST 245 kW 
Fuel capacity 680 l   Fuel capacity 900 l 
Payload 14000 kg   Payload 14000 kg 
Power/weight 18 kW/t   Power/weight 22 kW/t 

Table 15: Comparison between optimized and full compliance layout 
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6.1.3 25 T twin rear engine and front wheel drive 

 
Optimized     Full compliance  
Engine  2x STEYR R6 225 kW Engine  2x STEYR R6 275 kW 
Traction motor MST 360 kW  Traction motor MST 410 kW 
Steer motor MST 230 kW  Steer motor MST 245 kW 
Fuel capacity 680 l   Fuel capacity 900 l 
Payload 14000 kg   Payload 14000 kg 
Power/weight 18 kW/t   Power/weight 22 kW/t 

Table 16: Comparison between optimized and full compliance layout 

6.1.4 30 T twin rear engine and rear wheel drive 
 

 
Optimized     Full compliance  
Engine  2x STEYR R6 240 kW Engine  2x STEYR V8 250 kW 
Traction motor MST 360 kW  Traction motor MST 370 kW 
Steer motor MST 230 kW  Steer motor MST 245 kW 
Fuel capacity 790 l   Fuel capacity 1040 l 
Payload 18400 kg   Payload 16500 kg 
Power/weight 16 kW/t   Power/weight 17 kW/t 

Table 17: Comparison between optimized and full compliance layout 
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6.1.5 30 T twin front engine and front wheel drive 
 

 
Optimized     Full compliance  
Engine  2x STEYR R6 240 kW Engine  2x STEYR V8 250 kW 
Traction motor MST 360 kW  Traction motor MST 370 kW 
Steer motor MST 230 kW  Steer motor MST 245 kW 
Fuel capacity 790 l   Fuel capacity 1040 l 
Payload 18400 kg   Payload 18400 kg 
Power/weight 16 kW/t   Power/weight 17 kW/t 

Table 18: Comparison between optimized and full compliance layout 

6.1.6 30 T twin rear engine and front wheel drive 
 

 
 
Optimized     Full compliance  
Engine  2x STEYR R6 240 kW Engine  2x STEYR V8 250 kW 
Traction motor MST 360 kW  Traction motor MST 370 kW 
Steer motor MST 230 kW  Steer motor MST 245 kW 
Fuel capacity 790 l   Fuel capacity 1040 l 
Payload 18400 kg   Payload 18400 kg 
Power/weight 16 kW/t   Power/weight 17 kW/t 

Table 19: Comparison between optimized and full compliance layout 
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6.1.7 30 T rear engine and rear wheel drive 
 

 
Optimized     Full compliance  
Engine  MTU R5 480 kW  Engine  MTU R5 500 kW 
Traction motor MST 360 kW  Traction motor MST 370 kW 
Steer motor MST 230 kW  Steer motor MST 245 kW 
Fuel capacity 790 l   Fuel capacity 1040 l 
Payload 18400 kg   Payload 16500 kg 
Power/weight 16 kW/t   Power/weight 17 kW/t 

Table 20: Comparison between optimized and full compliance layout 

 

6.1.8 30 T front engine and front wheel drive 
 

 
Optimized     Full compliance  
Engine  MTU R5 480 kW  Engine  MTU R5 500 kW 
Traction motor MST 360 kW  Traction motor MST 370 kW 
Steer motor MST 230 kW  Steer motor MST 245 kW 
Fuel capacity 790 l   Fuel capacity 1040 l 
Payload 18400 kg   Payload 18400 kg 
Power/weight 16 kW/t   Power/weight 17 kW/t 

Table 21: Comparison between optimized and full compliance layout 
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6.2 Conflicting requirements and priorities 
Requirements analysis has been conducted against the CPS Clarification document, 
resulting in a Compliance Matrix. For each concept, a to p, three columns have been 
populated. The first column details the compliance level for the optimized version. 
The second column details the compliance level for the fully compliant version (“Yes” 
unless physically impossible or in conflict with another requirement). The third column 
details the gap (i.e. the trade-off made) between the optimized and the fully compliant 
layouts. The compliance matrix can be seen in appendix C. 
The requirements analysis has been used as the main input for the concepting work. 
Where conflicting requirements are identified, they are indicated and discussed. In 
each of these cases, one of the requirements has been given higher priority for the 
concept layout work. The implications of the other conflicting requirement being given 
priority are also discussed. 
 

6.2.1 Fuels versus emission standards 
Compliance to EURO 4/5 would require the incorporation of an exhaust after-
treatment system to include urea injection and catalytic cleaning. For this after-
treatment system to function, the use of low sulphur diesel fuel would be necessary. 
If a vehicle with this type of after-treatment system was run on standard military fuels 
as specified in the CPS requirements, the catalytic cleaner will be destroyed. 
For the purpose of this study, the use of the CPS specified fuels has been given 
higher priority and the concept layout work has been based on this. 

 

Figure 38: Volume of after treatment system 

6.2.2 Terrain Accessibility versus Rail Transportability 
 
The terrain accessibility requirement for the rear drive 30T fully compliant concepts 
conflicts with the STANAG 2832 Rail Gauge requirement. 
The NTVPM simulations for the rear wheel drive 30T fully compliant concepts show 
that the vehicle width exceeds the maximum width of the STANAG 2832 rail gauge. 

After treatment system 
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Figure 39: 30T fully compliant concept in STANAG 2832 Rail gauge 

In the study the mobility requirement has been selected to take precedence and thus 
the rear wheel drive 30T fully compliant concepts have been designed to comply with 
the terrain accessibility requirement.  

6.3 Useable volume 
To highlight the differences between the concepts, the useable volume has been 
calculated.  
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0

5

10

15

20

25

a b c d d* e f g h i j k l m n o** p**

Layout

m
3

Possible

Role

Crew

 

Table 22: Useable volume for the different layouts 

As can be seen in the table, layout h and n has the most useable volume. These two 
layouts, however, have a wider and longer hull than the other layouts to meet the 
mobility requirements.  
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The role module of layout o and p has a smaller useable volume because the roof 
height is reduced. Since the single engine is placed on the floor, the roof height can 
be reduced. These two layouts are suitable if a vehicle with low profile is requested.  
If the normal roof height is used, layout o and p has the largest useable volume.    
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Appendix A 
 
17,5T Optimized: Twin front engine front wheel drive 

 
Specifications Layout A 

Max combat weight: 17500 kg 
Chassis system weight: 9800 kg 
Payload: 7700 kg 
Power to weight ratio: 20 kW/t 
Ground pressure: 0,50 kg/cm² 
Length: 6 m 
Width: 2.83 m 
Height: 1,9 m 
Ground clearance:  0,45 m 
Track width:  457mm 
Length of track on ground:  3.8 m 
Max road speed:  85 kph 
Max reverse speed:  45 kph 
Acceleration 0-48:  less than 12.5 s 
Fuel capacity:  520 liters 
Gradient:  60% 
Vertical obstacle:  0,75 m 
Trench:  2,0 m 
Terrain accessibility Terrain accessibility similar to CV90, CVR(T), SEP with tension 

wheel in a high position. 

Air transport C130, A400M 
Rail transport W6A, STANAG 2832 

World wide deployment minus 46 to plus 49ºC Power management system. Power 
derated above 40ºC and sustained speed of over 75 kph 

Range BFM 300 km 
E-drive system   
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Engine:  2x Steyr 6 cylinder 3.2 liter diesel engine developing 175 
kW 

Traction motor MST electric motor developing 300 kW and 1800 Nm 

Steer motor MST electric motor developing 170 kW and 1050 Nm 

Power generation 2x MST generator developing  185 kW. Matched to engine 
power  

Power control and convention 
system 

Power control boxes for the generators. Power control box for 
drive and steer motors. Cables. 

Fuel distribution and storage Two tank volumes placed on each side of the crew module 
and one additional placed in the track sponson. Filler 
opening located on the vehicle roof. Fuel tank capacity 520 
liters The total tank volumes are adequate to achieve BFM 
300 km. 

Braking system Service brake: CV90 type, disc brakes, positive lock, operated by 
brake valves placed in the crew compartment, directly operated 
by a brake pedal. Parking brakes, positive lock, hydraulically 
operated by a parking brake pedal 

Regenerative steer system Regenerative twin epicyclic crossdrive, CV90 type 

Propulsion and steering 
systems control 

Control controllers, computers and maneuvering devices. 

Heating and cooling system Water cooled, water/glycol 50/50 mix 

Chassis system   

Chassis structure Generic 6 mm steel hull structure of “Protected mobility” 
configuration 

E-drive system See above 

Track Endless rubber track with internal drive. Sprocket composed of 
two composite sprocket rings bolted on a hub. 

Road wheels Forged aluminum with vulcanized rubber rims 

Idlers Tensioning wheel (idler) and support roller. Aluminum/steel hub 
with vulcanized rubber rim 

Tensioners Track tension arm with hydraulic cylinders and linkage for 
tensioning and retraction. 
The tension wheel stations facilitate two different positions for the 
tension wheel, i.e., a high normal position and a low position for 
improved soft ground mobility. 

Suspension system Trailing arms with steel torsion bar springs. Integrated shock 
absorbers fitted on for and aft road wheel stations 

Advantages Flexibility, cost effective 

Disadvantages Load capacity, protection level with traditional protection systems 

Fits most FRES roles 
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17,5T Full Compliance: Twin front engine front wheel drive 

 
Specifications Layout B 
Max combat weight: 17500 kg 
Chassis system weight: 9800 kg 
Payload: 7700 kg 
Power to weight ratio: 24 kW/t 
Ground pressure: 0,50 kg/cm² 
Length: 6 m 
Width: 2.82 m 
Height: 1,9 m 
Ground clearance:  0,45 m 
Track width:  457mm 
Length of track on ground:  3.8 m 
Max road speed:  90 kph 
Max reverse speed:  45 kph 
Acceleration 0-48:  less than 12.5 s 
Fuel capacity:  660 liters 
Gradient:  60% 
Vertical obstacle:  0,75 m 
Trench:  2,0 m 
Terrain accessibility Terrain accessibility similar to CV90, CVR(T), SEP with tension 

wheel in a high position. 

Air transport C130, A400M 
Rail transport W6A, STANAG 2832 

World wide deployment minus 46 to plus 49ºC Power management system. 

Range Self Deploy 530 km 
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E-drive system   
Engine:  2x Steyr 6 cylinder 3.2 liter diesel engine developing 210 

kW 
Traction motor MST electric motor developing 300 kW and 1800 Nm 

Steer motor MST electric motor developing 170 kW and 1050 Nm 

Power generation 2x MST generator developing  210 kW. Matched to engine 
power 

Power control and convention 
system 

Power control boxes for the generators. Power control box for 
drive and steer motors. Cables. 

Fuel distribution and storage Two tank volumes placed on each side of the crew module 
and one in the track sponson. Filler opening located on the 
vehicle roof. Fuel tank capacity 660 liters. The total tank 
volumes are adequate to achieve Self Deploy 530 km. 

Braking system Service brake: CV90 type, disc brakes, positive lock, operated by 
brake valves placed in the crew compartment, directly operated 
by a brake pedal. Parking brakes, positive lock, hydraulically 
operated by a parking brake pedal 

Regenerative steer system Regenerative twin epicyclic crossdrive, CV90 type 

Propulsion and steering 
systems control 

Control controllers, computers and maneuvering devices. 

Heating and cooling system Water cooled, water/glycol 50/50 mix 

Chassis system   
Chassis structure Generic 6 mm steel hull structure of “Protected mobility” 

configuration. Reinforced in comp. with 17.5T.  

E-drive system See above 

Track Endless rubber track with internal drive. Sprocket composed of 
two composite sprocket rings bolted on a hub. 

Road wheels Forged aluminum with vulcanized rubber rims 

Idlers Tensioning wheel (idler) and support roller. Aluminum/steel hub 
with vulcanized rubber rim 

Tensioners Track tension arm with hydraulic cylinders and linkage for 
tensioning and retraction. 
The tension wheel stations facilitate two different positions for the 
tension wheel, i.e., a high normal position and a low position for 
improved soft ground mobility. 

Suspension system Trailing arms with steel torsion bar springs. Integrated shock 
absorbers fitted on for and aft road wheel stations 

Advantages Flexibility, cost effective 
Disadvantages Load capacity, protection level with traditional protection systems, 

less load capacity and usable volume due to no trades. 
Fits most FRES roles. 
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25T Optimized: Twin front engine front wheel drive 

 
Specifications Layout C 
Max combat weight: 25000 kg 
Chassis system weight: 11000 kg 
Payload: 14000 kg 
Power to weight ratio: 18 kW/t 
Ground pressure: 0,72 kg/cm² 
Length: 6 m 
Width: 2.82 
Height: 1,9 m 
Ground clearance:  0,45 m 
Track width:  457mm 
Length of track on ground:  3.8 m 
Max road speed:  80 kph 
Max reverse speed:  50 kph 
Acceleration 0-48:  less than 12.5 s 
Fuel capacity:  680 liters 
Gradient:  60% 
Vertical obstacle:  0,75 m 
Trench:  2,0 m 
Terrain accessibility Terrain accessibility similar to CV90, CVR(T), SEP with tension 

wheel in a high position. 

Air transport C130, A400M 
Rail transport W6A, STANAG 2832 

World wide deployment minus 46 to plus 49ºC Power management system. Power 
derated above 40ºC and sustained speed of over 75 kph 

Range BFM 300 km 
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E-drive system   

Engine:  2x Steyr 6 cylinder 3.2 liter diesel engine developing 225 
kW 

Traction motor MST electric motor developing 360 kW and 1800 Nm  

Steer motor MST electric motor developing 230 kW and 1400 Nm 

Power generation 2x MST generator developing 225 kW. Matched to engine 
power  

Power control and convention 
system 

Power control boxes for the generators. Power control box for 
drive and steer motors. Cables. 

Fuel distribution and storage Two tank volumes placed on each side of the crew module 
and one additional placed in the track sponson. Filler 
opening located on the vehicle roof. Fuel tank capacity 680 
liters The total tank volumes are adequate to achieve BFM 
300 km. 

Braking system Service brake: CV90 type, disc brakes, positive lock, operated by 
brake valves placed in the crew compartment, directly operated 
by a brake pedal. Parking brakes, positive lock, hydraulically 
operated by a parking brake pedal 

Regenerative steer system Regenerative twin epicyclic crossdrive, CV90 type 

Propulsion and steering 
systems control 

Control controllers, computers and maneuvering devices. 

Heating and cooling system Water cooled, water/glycol 50/50 mix 

Chassis system   

Chassis structure Generic 6 mm steel hull structure of “Protected mobility” 
configuration. Reinforced in comp. with 17.5T.  

E-drive system See above 

Track Endless rubber track with internal drive. Sprocket composed of 
two composite sprocket rings bolted on a hub. 

Road wheels Forged aluminum with vulcanized rubber rims 

Idlers Tensioning wheel (idler) and support roller. Aluminum/steel hub 
with vulcanized rubber rim 

Tensioners Track tension arm with hydraulic cylinders and linkage for 
tensioning and retraction. 
The tension wheel stations facilitate two different positions for the 
tension wheel, i.e., a high normal position and a low position for 
improved soft ground mobility. 

Suspension system Trailing arms with steel torsion bar springs. Integrated shock 
absorbers fitted on for and aft road wheel stations 

Advantages High load capacity/ possible to carry conventional armor at higher 
protection level, flexibility. 

Disadvantages Larger development step than point of departure. 
Fits most FRES roles. 
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25T Full Compliance: Twin front engine front wheel drive 

 
Specifications Layout D 

Max combat weight: 25000 kg 
Chassis system weight: 11000 kg 
Payload: 14000 kg 
Power to weight ratio: 22 kW/t 
Ground pressure: 0,72 kg/cm² 
Length: 6 m 
Width: 2.82 m 
Height: 1,9 m 
Ground clearance:  0,45 m 
Track width:  457mm 
Length of track on ground:  3.8 m 
Max road speed:  90 kph 
Max reverse speed:  45 kph 
Acceleration 0-48:  less than 12.5 s 
Fuel capacity:  900 liters 
Gradient:  60% 
Vertical obstacle:  0,75 m 
Trench:  2,0 m 
Terrain accessibility Terrain accessibility similar to CV90, CVR(T), SEP with tension 

wheel in a high position. 

Air transport C130, A400M 
Rail transport W6A, STANAG 2832 

World wide deployment minus 46 to plus 49ºC Power management system. 

Range Self Deploy 530 km 
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E-drive system   

Engine:  2x Steyr 6 cylinder 3.6 liter diesel engine developing 275 
kW 

Traction motor MST electric motor developing 410 kW and 1800 Nm 

Steer motor MST electric motor developing 245 kW and 1400 Nm 

Power generation 2x MST generator developing  275 kW. Matched to engine 
power 

Power control and convention 
system 

Power control boxes for the generators. Power control box for 
drive and steer motors. Cables. 

Fuel distribution and storage Two tank volumes placed on each side of the crew module 
and one additional tank placed in the crew module. Filler 
opening located on the vehicle roof. Fuel tank capacity 900 
liters. The total tank volumes are adequate to achieve Self 
Deploy 530 km. 

Braking system Service brake: CV90 type, disc brakes, positive lock, operated by 
brake valves placed in the crew compartment, directly operated 
by a brake pedal. Parking brakes, positive lock, hydraulically 
operated by a parking brake pedal 

Regenerative steer system Regenerative twin epicyclic crossdrive, CV90 type 

Propulsion and steering 
systems control 

Control controllers, computers and maneuvering devices. 

Heating and cooling system Water cooled, water/glycol 50/50 mix 

Chassis system   

Chassis structure Generic 6 mm steel hull structure of “Protected mobility” 
configuration. Reinforced in comp. with 17.5T.  

E-drive system See above 

Track Endless rubber track with internal drive. Sprocket composed of 
two composite sprocket rings bolted on a hub. 

Road wheels Forged aluminum with vulcanized rubber rims 

Idlers Tensioning wheel (idler) and support roller. Aluminum/steel hub 
with vulcanized rubber rim 

Tensioners Track tension arm with hydraulic cylinders and linkage for 
tensioning and retraction. 
The tension wheel stations facilitate two different positions for the 
tension wheel, i.e., a high normal position and a low position for 
improved soft ground mobility. 

Suspension system Trailing arms with steel torsion bar springs. Integrated shock 
absorbers fitted on for and aft road wheel stations 

Advantages High load capacity/ possible to carry conventional armor at higher 
protection level, flexibility 

Disadvantages Larger development step than point of departure, less load 
capacity and usable volume due to no trades 
Fits most FRES roles 
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25T Optimized: Twin rear engine front wheel drive 

 
Specifications Layout E 

Max combat weight: 25000 kg 
Chassis system weight: 11000 kg 
Payload: 14000 kg 
Power to weight ratio: 18 kW/t 
Ground pressure: 0,72 kg/cm² 
Length: 6 m 
Width: 2.82 m 
Height: 1,9 m 
Ground clearance:  0,45 m 
Track width:  457mm 
Length of track on ground:  3.8 m 
Max road speed:  80 kph 
Max reverse speed:  50 kph 
Acceleration 0-48:  less than 12.5 s 
Fuel capacity:  680 liters 
Gradient:  60% 
Vertical obstacle:  0,75 m 
Trench:  2,0 m 
Terrain accessibility Terrain accessibility similar to CV90, CVR(T), SEP with tension 

wheel in a high position. 

Air transport C130, A400M 
Rail transport W6A, STANAG 2832 

World wide deployment minus 46 to plus 49ºC Power management system. Power 
derated above 40ºC and sustained speed of over 75 kph 

Range BFM 300 km 
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E-drive system   

Engine:  2x Steyr 6 cylinder 3.6 liter diesel engine developing 225 
kW 

Traction motor MST electric motor developing 360 kW and 1800 Nm  

Steer motor MST electric motor developing 230 kW and 1400 Nm 

Power generation 2x MST generator developing  225 kW. Matched to engine 
power  

Power control and convention 
system 

Power control boxes for the generators. Power control box for 
drive and steer motors. Cables. 

Fuel distribution and storage Two tank volumes placed on each side below the engine 
modules and one in the track sponson. Filler opening 
located on the vehicle roof. Fuel tank capacity 680 liters 
The total tank volumes are adequate to achieve BFM 300 
km.  

Braking system Service brake: CV90 type, disc brakes, positive lock, operated by 
brake valves placed in the crew compartment, directly operated 
by a brake pedal. Parking brakes, positive lock, hydraulically 
operated by a parking brake pedal 

Regenerative steer system Regenerative twin epicyclic crossdrive, CV90 type 

Propulsion and steering 
systems control 

Control controllers, computers and maneuvering devices. 

Heating and cooling system Water cooled, water/glycol 50/50 mix 

Chassis system   

Chassis structure Generic 6 mm steel hull structure of “Protected mobility” 
configuration. Reinforced in comp. with 17.5T. Adapted for 
twin rear engine. 

E-drive system See above 

Track Endless rubber track with internal drive. Sprocket composed of 
two composite sprocket rings bolted on a hub. 

Road wheels Forged aluminum with vulcanized rubber rims 

Idlers Tensioning wheel (idler) and support roller. Aluminum/steel hub 
with vulcanized rubber rim 

Tensioners Track tension arm with hydraulic cylinders and linkage for 
tensioning and retraction. 
The tension wheel stations facilitate two different positions for the 
tension wheel, i.e., a high normal position and a low position for 
improved soft ground mobility. 

Suspension system Trailing arms with steel torsion bar springs. Integrated shock 
absorbers fitted on for and aft road wheel stations 

Advantages High load capacity/ possible to carry conventional armor at higher 
protection level, possible for a low profile in the front 

Disadvantages Less flexible concept due to rear engines blocking rear part of 
vehicle, larger development step than point of departure. 
Fits a limited number of FRES roles 
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25T Full compliance: Twin rear engine front wheel drive 

 
Specifications Layout F 

Max combat weight: 25000 kg 
Chassis system weight: 11000 kg 
Payload: 14000 kg 
Power to weight ratio: 22 kW/t 
Ground pressure: 0,72 kg/cm² 
Length: 6 m 
Width: 2.82 m 
Height: 1,9 m 
Ground clearance:  0,45 m 
Track width:  457mm 
Length of track on ground:  3.8 m 
Max road speed:  90 kph 
Max reverse speed:  45 kph 
Acceleration 0-48:  less than 12.5 s 
Fuel capacity:  900 liters 
Gradient:  60% 
Vertical obstacle:  0,75 m 
Trench:  2,0 m 
Terrain accessibility Terrain accessibility similar to CV90, CVR(T), SEP with tension 

wheel in a high position. 

Air transport C130, A400M 
Rail transport W6A, STANAG 2832 

World wide deployment minus 46 to plus 49ºC Power management system. 

Range Self Deploy 530 km 
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E-drive system   

Engine:  2x Steyr 6 cylinder 3.6 liter diesel engine developing 275 
kW 

Traction motor MST electric motor developing 410 kW and 1800 Nm 

Steer motor MST electric motor developing 245 kW and 1400 Nm 

Power generation 2x MST generator developing  275 kW. Matched to engine 
power 

Power control and convention 
system 

Power control boxes for the generators. Power control box for 
drive and steer motors. Cables. 

Fuel distribution and storage Two tank volumes placed on each side below the engine 
modules and one in the track sponson. Filler opening 
located on the vehicle roof. Fuel tank capacity 900 liters 
The total tank volumes are adequate to achieve Self 
Deploy 530 km.. 

Braking system Service brake: CV90 type, disc brakes, positive lock, operated by 
brake valves placed in the crew compartment, directly operated 
by a brake pedal. Parking brakes, positive lock, hydraulically 
operated by a parking brake pedal 

Regenerative steer system Regenerative twin epicyclic crossdrive, CV90 type 

Propulsion and steering 
systems control 

Control controllers, computers and maneuvering devices. 

Heating and cooling system Water cooled, water/glycol 50/50 mix 

Chassis system   

Chassis structure Generic 6 mm steel hull structure of “Protected mobility” 
configuration. Reinforced in comp. with 17.5T. Adapted for 
twin rear engine. 

E-drive system See above 

Track Endless rubber track with internal drive. Sprocket composed of 
two composite sprocket rings bolted on a hub. 

Road wheels Forged aluminum with vulcanized rubber rims 

Idlers Tensioning wheel (idler) and support roller. Aluminum/steel hub 
with vulcanized rubber rim 

Tensioners Track tension arm with hydraulic cylinders and linkage for 
tensioning and retraction. 
The tension wheel stations facilitate two different positions for the 
tension wheel, i.e., a high normal position and a low position for 
improved soft ground mobility. 

Suspension system Trailing arms with steel torsion bar springs. Integrated shock 
absorbers fitted on for and aft road wheel stations 

Advantages High load capacity/ possible to carry conventional armor at higher 
protection level, possible for a low profile in the front. 

Disadvantages Less flexible concept due to rear engines blocking rear part of 
vehicle, larger development step than point of departure, less 
load capacity and usable volume due to no trades, V8 engine 
wider and higher installation volume. 
Fits a limited number of FRES roles 
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30T Optimized: Twin rear engine rear wheel drive 

 
Specifications Layout G  

Max combat weight: 30000 kg 
Chassis system weight: 11600 kg 
Payload: 18400 kg 
Power to weight ratio: 16 kW/t 
Ground pressure: 0,86 kg/cm² 
Length: 6 m 
Width: 2,82 
Height: 1,9 m 
Ground clearance:  0,45 m 
Track width:  457mm 
Length of track on ground:  3.8 m 
Max road speed:  75 kph 
Max reverse speed:  45 kph 
Acceleration 0-48:  less than 12.5 s 
Fuel capacity:  790 liters 
Gradient:  60% 
Vertical obstacle:  0,75 m 
Trench:  2,0 m 
Terrain accessibility Terrain accessibility lower than CV90, CVR(T), SEP with tension 

wheel in a high position. 

Air transport A400M 
Rail transport W6A, STANAG 2832 

World wide deployment minus 46 to plus 49ºC Power management system. Power 
derated above 40ºC and sustained speed of over 75 kph 

Range BFM 300 km 
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E-drive system   

Engine:  2x Steyr 6 cylinder 3.6 liter diesel engine developing 240 
kW 

Traction motor MST electric motor developing 360 kW and 2150 Nm  

Steer motor MST electric motor developing 230 kW and 1670 Nm 

Power generation 2x MST generator developing  240 kW. Matched to engine 
power  

Power control and convention 
system 

Power control boxes for the generators. Power control box for 
drive and steer motors. Cables. 

Fuel distribution and storage One tank volume placed in the front of the vehicle. Filler 
opening located on the vehicle roof. Fuel tank capacity 790 
liters The total tank volumes are adequate to achieve BFM 
300 km.  

Braking system Service brake: CV90 type, disc brakes, positive lock, operated by 
brake valves placed in the crew compartment, directly operated 
by a brake pedal. Parking brakes, positive lock, hydraulically 
operated by a parking brake pedal 

Regenerative steer system Regenerative twin epicyclic crossdrive, CV90 type 

Propulsion and steering 
systems control 

Control controllers, computers and maneuvering devices. 

Heating and cooling system Water cooled, water/glycol 50/50 mix 

Chassis system   

Chassis structure Generic 6 mm steel hull structure of “Protected mobility” 
configuration. Reinforced in comp. with 17.5T and 25T.  
Adapted for twin rear engine and RWD 

E-drive system See above 

Track Endless rubber track with internal drive. Sprocket composed of 
two composite sprocket rings bolted on a hub. 

Road wheels Forged aluminum with vulcanized rubber rims 

Idlers Tensioning wheel (idler) and support roller. Aluminum/steel hub 
with vulcanized rubber rim 

Tensioners Fixed tensioning wheel. 
Track tension arm with hydraulic cylinders and linkage for 
tensioning and retraction. 

Suspension system Trailing arms with steel torsion bar springs. Integrated shock 
absorbers fitted on for and aft road wheel stations 

Advantages High load capacity/ possible to carry conventional armor at higher 
protection level, possible for a low profile in the front 

Disadvantages Less flexible concept due to rear engines and crossdrive blocking 
rear part of vehicle, larger development step than point of 
departure, reduced mobility. 
Fits a limited number of FRES roles 
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30T Full compliance: Twin rear engine rear wheel drive 

 
Specifications Layout H  

Max combat weight: 30000 kg 
Chassis system weight: 13500 kg 
Payload: 16500 kg 
Power to weight ratio: 17 kW/t 
Ground pressure: 0,59 kg/cm² 
Length: 7,26 m 
Width: 3.516 m 
Height: 1,9 m 
Ground clearance:  0,45 m 
Track width:  500 mm 
Length of track on ground:  5.1 m 
Max road speed:  75 kph 
Max reverse speed:  50 kph 
Acceleration 0-48:  less than 12.5 s 
Fuel capacity:  1040 liters 
Gradient:  60% 
Vertical obstacle:  0,75 m 
Trench:  2,0 m 
Terrain accessibility Terrain accessibility similar to CV90, CVR(T), SEP with 

tension wheel in a high position. 

Air transport A400M 
Rail transport Non-compliant to STANAG 2832 (Requirement in 

conflict with terrain accessibility) 
World wide deployment minus 46 to plus 49ºC Power management system. 

Range Self Deploy 530 km 
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E-drive system   

Engine:  2x Steyr V8 4.8 liter diesel engine developing 250 
kW 

Traction motor MST electric motor developing 370 kW and 2340 
Nm  

Steer motor MST electric motor developing 245 kW and 1820 
Nm 

Power generation 2x MST generator developing  250 kW. Matched to 
engine power  

Power control and convention 
system 

Power control boxes for the generators. Power control 
box for drive and steer motors. Cables. 

Fuel distribution and storage One tank volume placed in the front of the vehicle. 
Filler opening located on the vehicle roof. Fuel tank 
capacity 1040 liters The total tank volumes are 
adequate to achieve Self Deploy 530 km. 

Braking system Service brake: CV90 type, disc brakes, positive lock, 
operated by brake valves placed in the crew 
compartment, directly operated by a brake pedal. Parking 
brakes, positive lock, hydraulically operated by a parking 
brake pedal 

Regenerative steer system Regenerative twin epicyclic crossdrive, CV90 type 

Propulsion and steering 
systems control 

Control controllers, computers and maneuvering devices. 

Heating and cooling system Water cooled, water/glycol 50/50 mix 

Chassis system   

Chassis structure Generic 6 mm steel hull structure of “Protected 
mobility” configuration. Reinforced in comp. with 
17.5T and 25T. Adapted for twin rear engine and 
RWD. Size increased to compensate for chassis 
with eight road wheels.  

E-drive system See above 

Track Endless rubber track with internal drive. Sprocket 
composed of two composite sprocket rings bolted on a 
hub. 

Road wheels Forged aluminum with vulcanized rubber rims 

Idlers Tensioning wheel (idler) and support roller. 
Aluminum/steel hub with vulcanized rubber rim 

Tensioners Fixed tensioning wheel. 
Track tension arm with hydraulic cylinders and 
linkage for tensioning and retraction. 

Suspension system Trailing arms with steel torsion bar springs. Integrated 
shock absorbers fitted on for and aft road wheel stations 

Advantages Possible for a low profile in the front, fits roles with high 
volume demands 

Disadvantages Less flexible concept due to rear engines blocking rear 
part of vehicle, larger development step than point of 
departure, less load capacity and usable volume due to 
no trades. Mobility requirements drive the vehicle size 
with consequence that the rail transport requirement 
cannot be met. Low weight efficiency and too much 
volume inside vehicle for most roles, large area to protect, 
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agility reduced by vehicle width. 
Fits a small number of FRES roles 
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30T Optimized: Twin front engine front wheel drive 

 
Specifications Layout I 

Max combat weight: 30000 kg 
Chassis system weight: 11600 kg 
Payload: 18400 kg 
Power to weight ratio: 16 kW/t 
Ground pressure: 0,86 kg/cm² 
Length: 6 m 
Width: 2,82 
Height: 1,9 m 
Ground clearance:  0,45 m 
Track width:  457mm 
Length of track on ground:  3.8 m 
Max road speed:  75 kph 
Max reverse speed:  45 kph 
Acceleration 0-48:  less than 12.5 s 
Fuel capacity:  790 liters 
Gradient:  60% 
Vertical obstacle:  0,75 m 
Trench:  2,0 m 
Terrain accessibility Terrain accessibility lower than CV90, CVR(T), SEP with tension 

wheel in a high position. 

Air transport A400M 
Rail transport W6A, STANAG 2832 

World wide deployment minus 46 to plus 49ºC Power management system. Power 
derated above 40ºC and sustained speed of over 75 kph 

Range BFM 300 km 
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E-drive system   

Engine:  2x Steyr 6 cylinder 3.6 liter diesel engine developing 240 
kW 

Traction motor MST electric motor developing 360 kW and 2150 Nm  

Steer motor MST electric motor developing 230 kW and 1670 Nm 

Power generation 2x MST generator developing  240 kW. Matched to engine 
power  

Power control and convention 
system 

Power control boxes for the generators. Power control box for 
drive and steer motors. Cables. 

Fuel distribution and storage Two tank volumes placed on each side of the crew module 
and one in the track sponson. Filler opening located on the 
vehicle roof. Fuel tank capacity 790 liters. The total tank 
volumes are adequate to achieve BFM 300 km.  

Braking system Service brake: CV90 type, disc brakes, positive lock, operated by 
brake valves placed in the crew compartment, directly operated 
by a brake pedal. Parking brakes, positive lock, hydraulically 
operated by a parking brake pedal 

Regenerative steer system Regenerative twin epicyclic crossdrive, CV90 type 

Propulsion and steering 
systems control 

Control controllers, computers and maneuvering devices. 

Heating and cooling system Water cooled, water/glycol 50/50 mix 

Chassis system   

Chassis structure Generic 6 mm steel hull structure of “Protected mobility” 
configuration. Reinforced in comp. with 17.5T and 25T. 

E-drive system See above 

Track Endless rubber track with internal drive. Sprocket composed of 
two composite sprocket rings bolted on a hub. 

Road wheels Forged aluminum with vulcanized rubber rims 

Idlers Tensioning wheel (idler) and support roller. Aluminum/steel hub 
with vulcanized rubber rim 

Tensioners Track tension arm with hydraulic cylinders and linkage for 
tensioning and retraction. 
The tension wheel stations facilitate two different positions 
for the tension wheel, i.e., a high normal position and a low 
position for improved soft ground mobility. 

Suspension system Trailing arms with steel torsion bar springs. Integrated shock 
absorbers fitted on for and aft road wheel stations 

Advantages High load capacity/ possible to carry conventional armor at higher 
protection level, flexibility 

Disadvantages Larger development step than point of departure, further 
development of tensioning wheel arrangement needed. 
Fits most FRES roles 
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30T Full compliance: Twin front engine front wheel drive 

 
Specifications Layout J 

Max combat weight: 30000 kg 
Chassis system weight: 11600 kg 
Payload: 18400 kg 
Power to weight ratio: 17 kW/t 
Ground pressure: 0,86 kg/cm² 
Length: 6 m 
Width: 2,92 
Height: 1,9 m 
Ground clearance:  0,45 m 
Track width:  457mm 
Length of track on ground:  3.8 m 
Max road speed:  75 kph 
Max reverse speed:  50 kph 
Acceleration 0-48:  less than 12.5 s 
Fuel capacity:  1040 liters 
Gradient:  60% 
Vertical obstacle:  0,75 m 
Trench:  2,0 m 
Terrain accessibility Terrain accessibility lower than CV90, CVR(T), SEP with 

tension wheel in a high position. 

Air transport A400M 
Rail transport STANAG 2832 

World wide deployment minus 46 to plus 49ºC Power management system. 

Range Self Deploy 530 km 
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E-drive system   

Engine:  2x Steyr V8 4.8 liter diesel engine developing 250 
kW 

Traction motor MST electric motor developing 370 kW and 2340 
Nm  

Steer motor MST electric motor developing 245 kW and 1820 
Nm 

Power generation 2x MST generator developing  250 kW. Matched to 
engine power  

Power control and convention 
system 

Power control boxes for the generators. Power control 
box for drive and steer motors. Cables. 

Fuel distribution and storage Two tank volumes placed on each side of the crew 
module and one in the track sponson. Filler opening 
located on the vehicle roof. Fuel tank capacity 1040 
liters The total tank volumes are adequate to 
achieve Self Deploy 530 km. 

Braking system Service brake: CV90 type, disc brakes, positive lock, 
operated by brake valves placed in the crew 
compartment, directly operated by a brake pedal. Parking 
brakes, positive lock, hydraulically operated by a parking 
brake pedal 

Regenerative steer system Regenerative twin epicyclic crossdrive, CV90 type 

Propulsion and steering 
systems control 

Control controllers, computers and maneuvering devices. 

Heating and cooling system Water cooled, water/glycol 50/50 mix 

Chassis system   

Chassis structure Generic 6 mm steel hull structure of “Protected 
mobility” configuration. Reinforced in comp. with 
17.5T and 25T. Size increased to compensate 
increased volume for E-drive system. 

E-drive system See above 

Track Endless rubber track with internal drive. Sprocket 
composed of two composite sprocket rings bolted on a 
hub. 

Road wheels Forged aluminum with vulcanized rubber rims 

Idlers Tensioning wheel (idler) and support roller. 
Aluminum/steel hub with vulcanized rubber rim 

Tensioners Track tension arm with hydraulic cylinders and 
linkage for tensioning and retraction. 
The tension wheel stations facilitate two different 
positions for the tension wheel, i.e., a high normal 
position and a low position for improved soft ground 
mobility. 

Suspension system Trailing arms with steel torsion bar springs. Integrated 
shock absorbers fitted on for and aft road wheel stations 
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30T Optimized: Twin rear engine front wheel drive 

 
Specifications Layout K 

Max combat weight: 30000 kg 
Chassis system weight: 11600 kg 
Payload: 18400 kg 
Power to weight ratio: 16 kW/t 
Ground pressure: 0,86 kg/cm² 
Length: 6 m 
Width: 2,82 
Height: 1,9 m 
Ground clearance:  0,45 m 
Track width:  457mm 
Length of track on ground:  3.8 m 
Max road speed:  75 kph 
Max reverse speed:  45 kph 
Acceleration 0-48:  less than 12.5 s 
Fuel capacity:  790 liters 
Gradient:  60% 
Vertical obstacle:  0,75 m 
Trench:  2,0 m 
Terrain accessibility Terrain accessibility lower than CV90, CVR(T), SEP with tension 

wheel in a high position. 

Air transport A400M 
Rail transport W6A, STANAG 2832 

World wide deployment minus 46 to plus 49ºC Power management system. Power 
derated above 40ºC and sustained speed of over 75 kph 

Range BFM 300 km 
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E-drive system   

Engine:  2x Steyr 6 cylinder 3.6 liter diesel engine developing 240 
kW 

Traction motor MST electric motor developing 360 kW and 2150 Nm  

Steer motor MST electric motor developing 230 kW and 1670 Nm 

Power generation 2x MST generator developing  240 kW. Matched to engine 
power  

Power control and convention 
system 

Power control boxes for the generators. Power control box for 
drive and steer motors. Cables. 

Fuel distribution and storage Two tank volumes placed on each side of the crew module 
and one in the track sponson. Filler opening located on the 
vehicle roof. Fuel tank capacity 790 liters. The total tank 
volumes are adequate to achieve BFM 300 km.  

Braking system Service brake: CV90 type, disc brakes, positive lock, operated by 
brake valves placed in the crew compartment, directly operated 
by a brake pedal. Parking brakes, positive lock, hydraulically 
operated by a parking brake pedal 

Regenerative steer system Regenerative twin epicyclic crossdrive, CV90 type 

Propulsion and steering 
systems control 

Control controllers, computers and maneuvering devices. 

Heating and cooling system Water cooled, water/glycol 50/50 mix 

Chassis system   

Chassis structure Generic 6 mm steel hull structure of “Protected mobility” 
configuration. Reinforced in comp. with 17.5T and 25T. 

E-drive system See above 

Track Endless rubber track with internal drive. Sprocket composed of 
two composite sprocket rings bolted on a hub. 

Road wheels Forged aluminum with vulcanized rubber rims 

Idlers Tensioning wheel (idler) and support roller. Aluminum/steel hub 
with vulcanized rubber rim 

Tensioners Track tension arm with hydraulic cylinders and linkage for 
tensioning and retraction. 
The tension wheel stations facilitate two different positions 
for the tension wheel, i.e., a high normal position and a low 
position for improved soft ground mobility. 

Suspension system Trailing arms with steel torsion bar springs. Integrated shock 
absorbers fitted on for and aft road wheel stations 
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30T Full compliance: Twin rear engine front wheel drive 

 
Specifications Layout L  

Max combat weight: 30000 kg 
Chassis system weight: 11600 kg 
Payload: 18400 kg 
Power to weight ratio: 17 kW/t 
Ground pressure: 0,86 kg/cm² 
Length: 6 m 
Width: 2,92 
Height: 1,9 m 
Ground clearance:  0,45 m 
Track width:  457mm 
Length of track on ground:  3.8 m 
Max road speed:  75 kph 
Max reverse speed:  50 kph 
Acceleration 0-48:  less than 12.5 s 
Fuel capacity:  1040 liters 
Gradient:  60% 
Vertical obstacle:  0,75 m 
Trench:  2,0 m 
Terrain accessibility Terrain accessibility lower than CV90, CVR(T), SEP with 

tension wheel in a high position. 

Air transport A400M 
Rail transport STANAG 2832 

World wide deployment minus 46 to plus 49ºC Power management system. 

Range Self Deploy 530 km 
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E-drive system   

Engine:  2x Steyr V8 4.8 liter diesel engine developing 250 
kW 

Traction motor MST electric motor developing 370 kW and 2340 
Nm  

Steer motor MST electric motor developing 245 kW and 1820 
Nm 

Power generation 2x MST generator developing  250 kW. Matched to 
engine power  

Power control and convention 
system 

Power control boxes for the generators. Power control box 
for drive and steer motors. Cables. 

Fuel distribution and storage Two tank volumes placed on each side of the crew 
module and one in the track sponson. Filler opening 
located on the vehicle roof. Fuel tank capacity 1040 
liters The total tank volumes are adequate to 
achieve Self Deploy 530 km. 

Braking system Service brake: CV90 type, disc brakes, positive lock, 
operated by brake valves placed in the crew 
compartment, directly operated by a brake pedal. Parking 
brakes, positive lock, hydraulically operated by a parking 
brake pedal 

Regenerative steer system Regenerative twin epicyclic crossdrive, CV90 type 

Propulsion and steering 
systems control 

Control controllers, computers and maneuvering devices. 

Heating and cooling system Water cooled, water/glycol 50/50 mix 

Chassis system   

Chassis structure Generic 6 mm steel hull structure of “Protected 
mobility” configuration. Reinforced in comp. with 
17.5T and 25T. Size increased to compensate 
increased volume for E-drive system. 

E-drive system See above 

Track Endless rubber track with internal drive. Sprocket 
composed of two composite sprocket rings bolted on a 
hub. 

Road wheels Forged aluminum with vulcanized rubber rims 

Idlers Tensioning wheel (idler) and support roller. 
Aluminum/steel hub with vulcanized rubber rim 

Tensioners Track tension arm with hydraulic cylinders and 
linkage for tensioning and retraction. 
The tension wheel stations facilitate two different 
positions for the tension wheel, i.e., a high normal 
position and a low position for improved soft ground 
mobility. 

Suspension system Trailing arms with steel torsion bar springs. Integrated 
shock absorbers fitted on for and aft road wheel stations 
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30T Optimized: Single rear engine rear wheel drive 

 
Specifications Layout M 

Max combat weight: 30000 kg 
Chassis system weight: 11600 kg 
Payload: 18400 kg 
Power to weight ratio: 16 kW/t 
Ground pressure: 0,86 kg/cm² 
Length: 6 m 
Width: 2,82 
Height: 1,9 m 
Ground clearance:  0,45 m 
Track width:  457mm 
Length of track on ground:  3.8 m 
Max road speed:  75 kph 
Max reverse speed:  45 kph 
Acceleration 0-48:  less than 12.5 s 
Fuel capacity:  790 liters 
Gradient:  60% 
Vertical obstacle:  0,75 m 
Trench:  2,0 m 
Terrain accessibility Terrain accessibility lower than CV90, CVR(T), SEP with 

tension wheel in a high position. 

Air transport A400M 
Rail transport W6A, STANAG 2832 

World wide deployment minus 46 to plus 49ºC Power management system. 
Power derated above 40ºC and sustained speed of over 
75 kph 

Range BFM 300 km 
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E-drive system   

Engine:  MTU 5L series 890 developing 480 kW 

Traction motor MST electric motor developing 360 kW and 2150 
Nm  

Steer motor MST electric motor developing 230 kW and 1670 
Nm 

Power generation MTU generator developing 480 kW. Matched to 
engine power  

Power control and convention 
system 

Power control boxes for the generators. Power control 
box for drive and steer motors. Cables. 

Fuel distribution and storage One tank volume placed in the front of the vehicle. 
Filler opening located on the vehicle roof. Fuel tank 
capacity 790 liters The total tank volumes are 
adequate to achieve BFM 300 km.  

Braking system Service brake: CV90 type, disc brakes, positive lock, 
operated by brake valves placed in the crew 
compartment, directly operated by a brake pedal. 
Parking brakes, positive lock, hydraulically operated by a 
parking brake pedal 

Regenerative steer system Regenerative twin epicyclic crossdrive, CV90 type 

Propulsion and steering 
systems control 

Control controllers, computers and maneuvering 
devices. 

Heating and cooling system Water cooled, water/glycol 50/50 mix 

Chassis system   

Chassis structure Generic 6 mm steel hull structure of “Protected 
mobility” configuration. Reinforced in comp. with 
17.5T and 25T.  Adapted for single rear engine and 
RWD 

E-drive system See above 

Track Endless rubber track with internal drive. Sprocket 
composed of two composite sprocket rings bolted on a 
hub. 

Road wheels Forged aluminum with vulcanized rubber rims 

Idlers Tensioning wheel (idler) and support roller. 
Aluminum/steel hub with vulcanized rubber rim 

Tensioners Fixed tensioning wheel. 
Track tension arm with hydraulic cylinders and 
linkage for tensioning and retraction. 

Suspension system Trailing arms with steel torsion bar springs. Integrated 
shock absorbers fitted on for and aft road wheel stations 
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30T Full compliance: Single rear engine rear wheel drive 

 
Specifications Layout N  

Max combat weight: 30000 kg 
Chassis system weight: 13500 kg 
Payload: 16500 kg 
Power to weight ratio: 17 kW/t 
Ground pressure: 0,59 kg/cm² 
Length: 7,26 m 
Width: 3.516 m 
Height: 1,9 m 
Ground clearance:  0,45 m 
Track width:  500 mm 
Length of track on ground:  5.1 m 
Max road speed:  75 kph 
Max reverse speed:  50 kph 
Acceleration 0-48:  less than 12.5 s 
Fuel capacity:  1040 liters 
Gradient:  60% 
Vertical obstacle:  0,75 m 
Trench:  2,0 m 
Terrain accessibility Terrain accessibility similar to CV90, CVR(T), SEP with 

tension wheel in a high position. 

Air transport A400M 
Rail transport Non-compliant to STANAG 2832 (Requirement in 

conflict with terrain accessibility) 
World wide deployment minus 46 to plus 49ºC Power management system. 

Range Self Deploy 530 km 
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E-drive system   

Engine:  MTU 5L series 890 developing 500 kW 

Traction motor MST electric motor developing 370 kW and 2340 
Nm  

Steer motor MST electric motor developing 245 kW and 1820 
Nm 

Power generation MTU generator developing  500 kW. Matched to 
engine power  

Power control and convention 
system 

Power control boxes for the generators. Power control 
box for drive and steer motors. Cables. 

Fuel distribution and storage One tank volume placed in the front of the vehicle. 
Filler opening located on the vehicle roof. Fuel tank 
capacity 1040 liters The total tank volumes are 
adequate to achieve Self Deploy 530 km. 

Braking system Service brake: CV90 type, disc brakes, positive lock, 
operated by brake valves placed in the crew 
compartment, directly operated by a brake pedal. 
Parking brakes, positive lock, hydraulically operated by a 
parking brake pedal 

Regenerative steer system Regenerative twin epicyclic crossdrive, CV90 type 

Propulsion and steering 
systems control 

Control controllers, computers and maneuvering devices. 

Heating and cooling system Water cooled, water/glycol 50/50 mix 

Chassis system   

Chassis structure Generic 6 mm steel hull structure of “Protected 
mobility” configuration. Reinforced in comp. with 
17.5T and 25T. Adapted for twin rear engine and 
RWD. Size increased to compensate for chassis 
with eight road wheels.  

E-drive system See above 

Track Endless rubber track with internal drive. Sprocket 
composed of two composite sprocket rings bolted on a 
hub. 

Road wheels Forged aluminum with vulcanized rubber rims 

Idlers Tensioning wheel (idler) and support roller. 
Aluminum/steel hub with vulcanized rubber rim 

Tensioners Fixed tensioning wheel. 
Track tension arm with hydraulic cylinders and 
linkage for tensioning and retraction. 

Suspension system Trailing arms with steel torsion bar springs. Integrated 
shock absorbers fitted on for and aft road wheel stations 
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30T Optimized: Single front engine front wheel drive 

 
Specifications Layout O 

Max combat weight: 30000 kg 
Chassis system weight: 11600 kg 
Payload: 18400 kg 
Power to weight ratio: 16 kW/t 
Ground pressure: 0,86 kg/cm² 
Length: 6 m 
Width: 2,82 
Height: 1,9 m 
Ground clearance:  0,45 m 
Track width:  457mm 
Length of track on ground:  3.8 m 
Max road speed:  75 kph 
Max reverse speed:  45 kph 
Acceleration 0-48:  less than 12.5 s 
Fuel capacity:  790 liters 
Gradient:  60% 
Vertical obstacle:  0,75 m 
Trench:  2,0 m 
Terrain accessibility Terrain accessibility lower than CV90, CVR(T), SEP with 

tension wheel in a high position. 

Air transport A400M 
Rail transport W6A, STANAG 2832 

World wide deployment minus 46 to plus 49ºC Power management system. 
Power derated above 40ºC and sustained speed of over 
75 kph 

Range BFM 300 km 
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E-drive system   

Engine:  MTU 5L series 890 developing 480 kW 

Traction motor MST electric motor developing 360 kW and 2150 
Nm  

Steer motor MST electric motor developing 230 kW and 1670 
Nm 

Power generation MTU generator developing 480 kW. Matched to 
engine power  

Power control and convention 
system 

Power control boxes for the generators. Power control 
box for drive and steer motors. Cables. 

Fuel distribution and storage Four tank volumes placed on each side of the 
vehicle in the track sponson. The total tank 
volumes are adequate to achieve BFM 300 km. 
Filler opening located on the vehicle roof. Fuel tank 
capacity 790 liters 

Braking system Service brake: CV90 type, disc brakes, positive lock, 
operated by brake valves placed in the crew 
compartment, directly operated by a brake pedal. Parking 
brakes, positive lock, hydraulically operated by a parking 
brake pedal 

Regenerative steer system Regenerative twin epicyclic crossdrive, CV90 type 

Propulsion and steering 
systems control 

Control controllers, computers and maneuvering devices. 

Heating and cooling system Water cooled, water/glycol 50/50 mix 

Chassis system   

Chassis structure Generic 6 mm steel hull structure of “Protected 
mobility” configuration. Reinforced in comp. with 
17.5T and 25T. 

E-drive system See above 

Track Endless rubber track with internal drive. Sprocket 
composed of two composite sprocket rings bolted on a 
hub. 

Road wheels Forged aluminum with vulcanized rubber rims 

Idlers Tensioning wheel (idler) and support roller. 
Aluminum/steel hub with vulcanized rubber rim 

Tensioners Track tension arm with hydraulic cylinders and 
linkage for tensioning and retraction. 
The tension wheel stations facilitate two different 
positions for the tension wheel, i.e., a high normal 
position and a low position for improved soft ground 
mobility. 

Suspension system Trailing arms with steel torsion bar springs. Integrated 
shock absorbers fitted on for and aft road wheel stations 
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30T Full compliance: Single front engine front wheel drive 

 
Specifications Layout P  

Max combat weight: 30000 kg 
Chassis system weight: 11600 kg 
Payload: 18400 kg 
Power to weight ratio: 17 kW/t 
Ground pressure: 0,86 kg/cm² 
Length: 6 m 
Width: 2,92 
Height: 1,9 m 
Ground clearance:  0,45 m 
Track width:  457mm 
Length of track on ground:  3.8 m 
Max road speed:  75 kph 
Max reverse speed:  50 kph 
Acceleration 0-48:  less than 12.5 s 
Fuel capacity:  1040 liters 
Gradient:  60% 
Vertical obstacle:  0,75 m 
Trench:  2,0 m 
Terrain accessibility Terrain accessibility lower than CV90, CVR(T), SEP 

with tension wheel in a high position. 

Air transport A400M 
Rail transport STANAG 2832 

World wide deployment minus 46 to plus 49ºC Power management system. 

Range Self Deploy 530 km 
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E-drive system   

Engine:  MTU 5L series 890 developing 500 kW 

Traction motor MST electric motor developing 370 kW and 2340 
Nm  

Steer motor MST electric motor developing 245 kW and 1820 
Nm 

Power generation MTU generator developing  500 kW. Matched to 
engine power  

Power control and convention 
system 

Power control boxes for the generators. Power control 
box for drive and steer motors. Cables. 

Fuel distribution and storage Four tank volumes placed on each of the vehicle 
in the track sponson. Filler opening located on the 
vehicle roof. Fuel tank capacity 790 liters. The 
total tank volumes are adequate to achieve Self 
Deploy 530 km.  

Braking system Service brake: CV90 type, disc brakes, positive lock, 
operated by brake valves placed in the crew 
compartment, directly operated by a brake pedal. 
Parking brakes, positive lock, hydraulically operated by 
a parking brake pedal 

Regenerative steer system Regenerative twin epicyclic crossdrive, CV90 type 

Propulsion and steering 
systems control 

Control controllers, computers and maneuvering 
devices. 

Heating and cooling system Water cooled, water/glycol 50/50 mix 

Chassis system   

Chassis structure Generic 6 mm steel hull structure of “Protected 
mobility” configuration. Reinforced in comp. with 
17.5T and 25T. Size increased to compensate 
increased volume for E-drive system. 

E-drive system See above 

Track Endless rubber track with internal drive. Sprocket 
composed of two composite sprocket rings bolted on a 
hub. 

Road wheels Forged aluminum with vulcanized rubber rims 

Idlers Tensioning wheel (idler) and support roller. 
Aluminum/steel hub with vulcanized rubber rim 

Tensioners Track tension arm with hydraulic cylinders and 
linkage for tensioning and retraction. 
The tension wheel stations facilitate two different 
positions for the tension wheel, i.e., a high normal 
position and a low position for improved soft 
ground mobility. 

Suspension system Trailing arms with steel torsion bar springs. Integrated 
shock absorbers fitted on for and aft road wheel stations 
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Appendix B 
 

 
 
 
 
 
 
 
 
 

 
 
 
 

ENGINE POWER 17,5 T GVW            

Air resistance             

Speed  10,0 20,0 30,0 40,0 50,0 60,0 70,0 75,0 80,0 85,0 90,0 

Frontal Area  4,9 4,9 4,9 4,9 4,9 4,9 4,9 4,9 4,9 4,9 4,9 

Cv  0,8 0,8 0,8 0,8 0,8 0,8 0,8 0,8 0,8 0,8 0,8 

AirDens  1,2 1,2 1,2 1,2 1,2 1,2 1,2 1,2 1,2 1,2 1,2 

ForceAir (kN)  0,0 0,1 0,2 0,3 0,5 0,7 0,9 1,0 1,2 1,3 1,5 

PowerAir (kW)  0,1 0,4 1,4 3,2 6,3 10,9 17,3 21,3 25,8 31,0 36,8 

             

Rolling resistance             

Speed  As above 
As 

above 
As 

above As above 
As 

above 
As 

above 
As 

above 
As 

above As above As above As above 

GVW  17500,0 17500,0 17500,0 17500,0 17500,0 17500,0 17500,0 17500,0 17500,0 17500,0 17500,0 

Rolling resistance Road (%) 4,00 4,10 4,20 4,35 4,00 4,70 4,90 5,00 5,10 5,20 5,30 

Rolling resistance Track5(%) 5,00 5,10 5,20 5,35 5,00 5,70 5,90 6,00 6,10 6,20 6,30 

Rolling resistance Track7(%) 7,00 7,00 7,00 7,00 7,00 7,00 7,00 7,00 7,00 7,00 7,00 

Rolling resistance XC 10(%) 10,00 10,00 10,00 10,00 10,00 10,00 10,00 10,00 10,00 10,00 10,00 

Rolling resistance XC 14(%) 14,00 14,00 14,00 14,00 14,00 14,00 14,00 14,00 14,00 14,00 14,00 

ForceRoll (kN)  6,9 7,0 7,2 7,5 6,9 8,1 8,4 8,6 8,8 8,9 9,1 

PowerRoll Road(kW)  19,1 39,1 60,1 83,0 95,4 134,5 163,6 178,8 194,6 210,8 227,5 

PowerRoll Track 7%(kW)  33,4 66,8 100,1 133,5 166,9 200,3 233,7     

PowerRoll Track 5%(kW)  23,8 48,6 74,4 102,1 119,2 163,1 196,9     

PowerRoll XC 14%(kW)  66,8 133,5 200,3 267,1        

PowerRoll XC 10%(kW)  47,7 95,4 143,1 190,8        

             

  Tract Eff 7111,3  7758,2  8722,1   9916,9   

Subsystems             

Cooling fans  15,0 15,0 15,0 20,0 25,0 30,0 35,0 37,5 40,0 45,0 50,0 

Alternators (2x100A/2)(kW) 2,8 2,8 2,8 2,8 2,8 2,8 2,8 2,8 2,8 2,8 2,8 

Auxillary El power (kW)  20,0 20,0 20,0 20,0 20,0 20,0 20,0 20,0 20,0 20,0 20,0 

Sum Subs Opt  17,8 17,8 17,8 22,8 27,8 32,8 37,8 40,3 42,8 47,8 52,8 

Sum Subs Full  35,0 35,0 35,0 40,0 45,0 50,0 55,0 57,5 60,0 65,0 70,0 

             

Total Resist (kW)  54,1 74,5 96,4 126,2 146,7 195,4 235,9 257,6 280,4 306,7 334,2 

             

DriveTrain Effic. (%)  75,0 75,0 75,0 75,0 75,0 75,0 75,0 75,0 75,0 75,0 75,0 

             

EnginePower Road  Opt (kW) 43,3 70,3 99,3 136,7 161,3 223,0 273,2 300,0 328,0 359,8 392,8 

EnginePower Road Full (kW) 60,5 87,5 116,5 153,9 178,5 240,2 290,4 317,2 345,2 377,0 410,0 
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Appendix C  
17.5 T 25 T 30 T
Optimised 
layouts

Fully compliant 
Layouts

Gap/ layout 
changes

Optimised 
layouts

Fully compliant 
Layouts

Gap/ layout 
changes

Optimised 
layouts

Fully compliant 
Layouts Gap/ layout changes

E-drive system Concepting:

Prime mover Steyr 3.6L, 
P=2x175kW 

Steyr 3.6L,   
P=2x210kW. 

Change in 
engine rating, 
same layout. Incl 
20 kW auxilliary 

Steyr 3.6L, 
P=2x225kW  

Steyr V8, 
P=2x275kW

Change of 
engine from R6 
to V8

Steyr 3.6L, 
2x240kW  or 1 x  
MTU 480 kW

Steyr V8, 
P=2x250kW or 1 
x MTU 500 kW

Change of engine from R6 to 
V8 or change in rating for single 
engined layouts

Traction motors 300 kW 300 kW Gap=0 / No 
layout changes.

360 kW 410 kW Gap=50 kW / 
Layout changes 
only internally. 
Enhanced 
cooling

360 kW 370 kW Gap=10 kW / Layout changes 
only internally for optimised 
layouts. Fully compliant layouts 
affect vehicle width by 100 mm 
increase (totally for drive, steer 
motors and crossdrive). 
Enhanced cooling

Steer motors Existing 170 kW Existing 170 kW Gap=0  / No 
layout changes

230 kW 245 kW Gap=15 kW . No 
layout changes

230 kW but 19% 
higher torque. 
Gearbox volume 
increased. 

245 kW but 30% 
higher torque. 
Steer motor 
length increase 
by 40 mm. 
Gearbox volume 
increased.  

Gap=15 kW . Steer motor 
length increased for full 
compliance

Power generation Existing 
2x185kW

2x210kW 
Increased 
length, matched 
to engine power

Increased 
length, matched 
to engine power 

2x225kW 2x275kW 
Increased 
length, matched 
to engine power

Increased 
length, matched 
to engine power 

2x240kW or 1 x 
480 kw

2x250kW 
Increased 
length, matched 
to engine power

Increased length, matched to 
engine power 

Power control and convertion 
systems including power 
storage, power controllers, 
power distribution and power 
dissipation systems

Existing Matched to 
Power 
generation

Increased 
volume linear to 
Electrical  power

Matched to 
Power 
generation

Matched to 
Power 
generation

Increased 
volume linear to 
Electrical  power

Matched to 
Power 
generation

Matched to 
Power 
generation

Increased volume linear to 
Electrical  power

Fuel storage and distribution 520 litres 660 litres Fuel tanks 
increased 
volume

680 litres 900 litres Fuel tanks 
increased 
volume

790 litres 1040 litres Fuel tanks increased volume

Conventional and 
regenerative (if applicable) 
braking systems

Existing SEP, 
CV90 based, 
approved for 70 
kph, 35T. Brake 
energy= 
72%relalive to 
CV90

Existing  SEP, 
CV90 based, 
approved for 70 
kph, 35T. Brake 
energy= 81% 
relative to CV90

Gap=0  / No 
layout changes

SEP, CV90 
based, approved 
for 70kph, 35T. 
Brake energy= 
90% relative to 
CV90

Reinforced  
(improved 
cooling, thicker 
disc, higher pad 
pressure) SEP, 
CV90 based, 
approved for 70 
kph, 35T. Brake 
energy= 114% 
relative to CV90. 
(Top speed of 90 
kph is potentially 
driving brake 
dimensions up)

Gap: Reduced 
top speed to 80 
kph on optimised 
layouts.  
Reinforced 
brakes on full 
compliant 
layouts.

SEP, CV90 
based, approved 
for 70kph, 35T. 
Brake energy= 
94% relative to 
CV90

SEP, CV90 
based, approved 
for 70kph, 35T. 
Brake energy= 
94% relative to 
CV90

Gap=0  / No layout changes

Regenerative steer system Existing CV90 
based. 
Lightened

Existing CV90 
based. 
Lightened

Gap=0  / No 
layout changes

CV90 based CV90 based Gap=0  / No 
layout changes

CV90 based CV90 based Gap=0  / No layout changes

Propulsion and steering 
systems control

Existing SEP 
layout

Existing SEP 
layout

Gap=0  / No 
layout changes

SEP layout SEP layout Gap=0  / No 
layout changes

SEP layout  SEP layout Gap=0  / No layout changes

E-drive heating and cooling 
systems

Existing SEP 
layout

Increased  
cooling capacity. 

Cooling system 
volume 
increased 
rearwards. 
Larger cooler 
areas, increased 
fan capacity.

SEP layout Increased  
cooling capacity. 

Cooling system 
volume 
increased 
rearwards. 
Larger cooler 
areas, increased 
fan capacity

SEP layout Increased  
cooling capacity. 

Cooling system volume 
increased rearwards. Larger 
cooler areas, increased fan 
capacity
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