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Developments of the Group

Each year automobile corporations announce new 
and new vehicles’ designs, built on the concept of 
energy saving, to reach the following goals:

Resources economy
Vehicles should need less resources in production and 
maintenance, be as inexpensive as possible through 
all the lifecycle – from the development to recycling. 
And surely they must spend as few energy as possible 
– be it from the liquid fuel or from electricity.

Ecology and health
Air pollution, especially in megacities, first of all strikes 
human health. That’s why the ecological damage 
from the transport should be minimized for all the 

steps of the machine’s life, especially at the stages 
where man faces it directly – in its operation. 

Economy and ecological friendliness of vehicles 
are determined by their efficiency.

Safety 
Safety measures may be divided into direct and preventive. 
Direct measures include those which deal with the 
direct accident and its conclusions, but we consider as 
more important measures that improve the vehicle’s 
controllability – for example, preventing vehicle’s drift 
and slipping or treating the driver’s mistakes.

Growth of the prices of energy sources and care for 
ecology are the basic reasons, why absolute majority 
of the world’s manufacturers of vehicles for more than 
20 years carry on developments of the hybrid drives 
and drives, based exclusively on the electric traction.
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Varieties of the hybrid 
drivetrain configurations
There are several varieties of the configurations 
of drivetrains which contain electric drive. 

In the simplest variety an electric drive may be used as a 
motor-generator (MG), mounted directly on the crankshaft 
of the ICE and providing start and stop of the ICE while 
the acceleration of the vehicle and its deceleration.

The higher rates and efficiency are presented by the 
configuration with the additional traction electric 
motor and inverter, reduction gear and mechanical 
coupling clutch. Such drive allows realizing transfer of 
the tractive force to the driving wheels from both the 
electric motor and the ICE. Such configuration is called 
a “classical parallel kinematical configuration”.

Also mixed kinematical configurations are applied, 
where ICE and MG function as input devices of the 
two-input planetary transmission (“split system”).

Hybrid drive from Ruselprom 
excludes transmission gearbox, 
clutch, and drive shaft.
The next level of development of the mentioned kinematical 
configurations is a series configuration, where kinematical 
couplings between the ICE and driving wheels are principally 
excluded. The series configuration opens an area for new design 
decisions. In the series configuration there is a possibility of 
exclusion of the transmission gearbox, clutch, drive shaft, which 
lowers the overall weight of the power equipment significantly; 
the possibility appears to exclude the “last” mechanical 
transfer gear – differential – which by its essence significantly 
complicates building of the high-quality traffic control system, 
lowers the controllability and maneuverability of the vehicle.

We watch the developments of the world automobile 
giants and power electronics manufacturers attentively.

Analysis of many alternatives of the new generation drives 
have indicated, that the real possibility to create a competitive 
vehicle is application of a combined (hybrid) powertrain. Such 

From the year 2000 Ruselprom Group develops electric 
drivetrains of the vehicles. Among the projects of the 
corporation are electric drivetrain for BelAZ super-size 
haul truck, wheeled and tracked tractors, hybrid drive of 
the city bus, refuse truck, shunting locomotive, multi-
axis truck-trailers of high capacity and maneuverability.

Hybrid vehicles (or vehicles with 
combined powertrain) represent 
something medium between a traditional 
vehicle (with ICE) and electric vehicle 
(with electric motor supplied from the 
on-board electric energy source).

Hybrid contains two or more 
energy sources: internal 
combustion engine (ICE), generator, 
accumulator battery, buffer power 
storage, fuel cell battery etc.

In 2009 tractor with our electro-
mechanical drivetrain was awarded 
in Germany at the exhibition 
Agritechnica-2009, Hanover.

powertrain, containing ICE, generator, traction drive and power 
storage, successfully combines positive features of separate 
units. The priority have been defined – a hybrid powertrain with 
an engine, and prospectively – powertrain based upon fuel cells.

Today Ruselprom is the unique Russian developer and 
manufacturer of the electric drive for vehicles, which 
is able to compete with world leaders in the field. 

At the “International Automobile forum 2008” (MAF-2008), 
the city bus LIAZ-5292 with a hybrid drive from Ruselprom  
has been recognized the best domestic city bus of the year.

The LIAZ-5292 bus is intended for operation in the megacities. 
The bus is equipped with the diesel engine Cummins 
compliant to the Euro-4 ecology standard with max rated 
power 136 kW, asynchronous motor-generator of the same 
power rating, buffer power storage and asynchronous 
traction drive with the maximum power rating 250 kW.

Modern drivetrain
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City buses

Parameters of the Ruselprom hybrid drive

The rational relatio of powers of the basic sources of a 
tractive force (the ICE and traction motor), and also relation 
of the stored energy and power rating of the storage 
depends on the modes of the vehicle’s operation.

The greatest effect from the hybrid drive is attained at 
vehicle operation in the city traffic cycle. The available 
experimental data show the fuel consumption of vehicles 
with hybrid drive to be cut by 25-30 % in the city cycle, 
and occasionally the economy reaches 50 %.

On the other hand, in the large cities there is quite notable 
problem concerning high level of a gas contamination. 
The lion’s share of the СО² is formed by exhausts of a 
significant quantity of private cars; however the city 
buses bring in their contribution in the city ecology. For 
instance, the bus fleet of Moscow, including about 5,500 
buses, burns 1.5 mln tons of fuel annually. Thus, the 
portion of the exhausts from the public transport grows 
while the density of the city population increases.

According to the estimations of the experts of the division 
“Passenger buses” of the GAZ-Group, the increase of the bus 
cost by the cost of TEES (Traction electric equipment set) will 
be covered only by the economy of 25% of fuel after 80-100 
thousand km of the bus mileage. This does not take into 
consideration the reduction of the cost of bus due to application 
of the lower rating diesel and exclusion of the transmission 
gearbox. And if we shall consider cut of the maintenance, repair 
and spare parts expenses, growth of the diesel lifetime and 
reduction of the exhausts level almost in 10 times, then the 
city bus with the hybrid powertrain is reasonably treated as 
the only economically and technically feasible way of getting 
fuel economy and ecological clarity in the city road transport.

The city bus with the TEES from the Ruselprom meets 
both modern and perspective requirements:

•  ecological compatibility of the vehicle operation – not lower 
than Euro-4 according to the UN ECE Rules № 49 (04);

•  economical advantage – transport fuel consumption rate not 
more than 33 l/100 km in city traffic cycle;

•  controllability and comfort – exceeds the baseline bus in terms 
of the smoothness of acceleration and braking, characteristics 

of controllability, noise of operation;
•  reliability – has an MTBF not less than 100,000 hrs, survival 

rate of the TEES during 1,000 hrs of operation not less than 
0.995 (exponential failure distribution).

Main technical parameters of the 
hybrid bus, on the base of which 
have been realized the hybrid drive 
of the Ruselprom in the 2008:

•  Weight – 18.2 t.
• Passenger capacity - 100
• Radius of the driven wheels - 466 mm
• Maximum power of the ICE - 136 kW

(with the air conditioner – up to 160 kW)
• Maximum rotation frequency of the ICE -2300 rpm
• Maximum speed - 70 km/h
• Maximum negotiated grade - 12%

Advantages of the hybrid 
drive from Ruselprom

•  Ten-fold decrease of the emission level in urban conditions;
•  Fuel savings of 25…50%;
•  The possibility to start a diesel by means of hybrid drivetrain, 

to generate and recuperate the power;
•  Reduction of the diesel rating by 10…15% with keeping the 

same torque on wheels;
•  Operating the diesel in modes, optimal in terms of fuel efficien-

cy and emissions;
•  Increase of bus comfort (noise reduction due to the exclusion 

of the mechanical coupling between ICE and wheels – half of 
the mechanical transmission, reduction of the vibration);

•  Increase of bus reliability and operational life.

Except for the drive of city buses, hybrid drive from the 
Ruselprom suits for any other transport which is operated 
in a mode of frequent starts and stops. In a city these 
are refuse trucks, snow-removing machines, sprinkling, 
garbage-disposal and other vehicles for road service.
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Economical effect
In 2010 the bus fleet of the Moscow has contained 
5,485 buses. The buses annually burn a fuel having 
total cost of 30 bln. rubles. Thus, with application of 
the European approach to the modernization of the 
city transport, economy of Moscow only due to the 
fuel saving will be minimum 9 bln. rubles annually.

In scale of the whole country the economy 
will exceed 120 bln. rubles per year.



Components of the drive

Control system

For the control bus there is selected a CAN-bus, 
which provides creation of an easy integrated control 
system “traction equipment set – bus controls” with 
possibility to organize an interface for the external 
devices (notebook PC, GPS/GLONASS-module).

All microcontrollers of the power converters and 
controller of the diesel are connected with the high 
level controller by the CAN-bus and provide:

•  communication with the control and indication means in the 
cabin of the driver,

•  communication with the other systems of the bus – braking 
systems (ABS, EBS), pneumatic suspension (ECAS), ICE fan 
unit, steering booster etc.

•  control of the power flows for providing optimal parameters 
of the bus movement in the city traffic cycles (in terms of fuel 
efficiency and exhausts).

The complete set of the hybrid traction equipment is designed 
according to the series configuration and contains:

1. Traction asynchronous AC generator 
(asynchronous motor-generator - AMG);

2. Traction asynchronous motor (TAM);

3. Power converters (PCs) with microprocessor control system;

4. Buffer power storage;

5. High level controller for control of power flows 
and traction force provided with control and 
indication means in the cabin of the driver;

6. Auxiliary power system.

Motor-generator and traction motor
For AMG and TAM are designed, manufactured and tested 
asynchronous electric machines. Asynchronous low-voltage 
three-phase motors are preferred, because they have simple 
design and unique features of operational performance:

•  long operational life,
•  easy maintenance and repair,
•  no moving electric contacts, which defines high reliability of 

the motor.

Power converters
For power converters of AMG and TAM are applied 
intelligent integral modules of three-phase full-
bridge converter SKAI from the Semikron.

Power intelligent module includes power switches on the 
basis of IGBT with anti-parallel FRD, protection circuits 
and intelligent drivers of the power switches, capacitor of 
the DC bus, current, voltage and temperature sensors. 

The module has an extremely low internal stray inductance 
which allows building on its base a converter with higher 
DC bus voltage (up to 900V with IGBT of the 1200V-class). 

The unique design of the SKAI module, specially developed 
for applications in the systems of traction drive in road 
transport, has the best cost/quality ratio. The SKAI module 
allows building the converter with possibility of change 
of the power flow direction in various modes of operation 
– excitation of the asynchronous generator, control of the 
generator in the motoring mode while diesel starting and 
bus braking, control of the traction force of asynchronous 
motor and its generator mode while bus braking.

Buffer power storage is used to collect the bus 
braking energy and its further utilization for the bus 
acceleration. The application of the storage provides 
a significant fuel economy. The storage covers 
the peak traction drive’s demands which allow the 
application of lower-power diesel in the bus.

In the TEES of the Ruselprom there are applied power 
storages based on the ultracapacitors manufactured by 
the world leading companies: Maxwell Inc., 4ESYS, LS 
Mtron, NESSCAP etc. Now the Ruselprom-ElectricDrive 
Ltd. is finishing the development of its own design of the 
power storage having improved technical parameters.

Application of the electronic control system of the traction 
drive has provided realization of the control and service 
functions unavailable for the traditional vehicle.

Functional block diagram of common operation of components of the series hybrid drive set:

Power switches and the pressed 
contact technology from the Semikron 
and other leading world manufacturers 
have the best parameters in their class 
and the best rates of reliability, power-
cycling ability, which is especially 
important in the transport applications.
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Electro-mechanical drivetrain

5. High system functionality
The new system includes functions of electric braking 
with transfer of the kinetic energy into diesel, vehicle 
positioning on ground ascents and descents, crawling 
stabilization of travelling speed. The ergonomics 
of the control means have risen significantly. 

Presence of the electrically-driven smoothly-controlled 
forward PTO allows essential expansion of the 
functionality of the aggregated implements.

Application of an autonomous power supply station 
allows to use tractor, combine harvester etc. as the 
mobile power source producing stabilized three-phase 
voltage (380 V, 50 Hz) in conditions of station, farm, 
or in field conditions for general purpose consumers: 
technological and industrial equipment, telecommunication, 
security and fire-extinguishing systems, etc.Nowadays there exists a steady trend of exchange of 

wide-spread mechanical, hydrodynamic, hydrostatic 
drives by the new generation of traction drives – electro-
mechanical drivetrains. Firstly this change has touched 
the most powerful vehicles – dozers, tractors, agricultural 
machinery, tracked civil and military vehicles.

Due to the fast development of the electric machines, 
power and control electronics, application of the electric 
drivetrains becomes more and more advantageous 
from the economic and technical points of view.

AC/AC electro-mechanical drivetrain developed by 
the Ruselprom Group for agricultural and industrial 
tractors, haul trucks, loaders and universal aggregated 
powerful machines has a wide range of advantages 
over the drives of the previous generations.

Innovative features of the vehicle equipped 
with electro-mechanical drivetrain:

1. Low cost at obvious advantages
Application of the series drivetrain configuration 
allows realizing a simple traction system, to exclude 
sophisticated and expensive gear-shift, to cut the 
price of the power and traction equipment.

2. Fuel economy
The exclusion of kinematical coupling of the ICE with driving 
wheels has allowed, at the set power of the ICE, to realize 
a rotation speed (and the torque) of diesel in the maximum 
fuel efficiency region, regardless to the current value of the 
vehicle’s speed. It allows to cut fuel consumption by 10-40%. 

3. High system efficiency
Vector control system is applied in drives of motor-generator 
and traction motor, which is functioning in a wide range of 

induction, torques and rotation speeds variations. This has 
allowed providing high efficiency of drives both at high and 
low values of motor-generator and traction motor powers.

4. High level of controllability
Application of advanced, inexpensive, effective and reliable 
asynchronous electric machines for motor-generator 
and traction motor, along with effective integrated IGBT 
power converters, microprocessor controllers and vector 
control system has allowed realizing high-quality control 
of electric drives of the motor-generator and traction 
motor with high dynamic characteristics and efficiency. 

The control system of the motor-generator and traction 
motor allows to realize an extreme values of torques 
and powers, and while the ICE power lacks (for example, 
due to ICE characteristics drop by some reasons, or at 
essential power share to the working tools) to realize 
the torque limit of the traction motor within the available 
resource. This property is reached automatically, without 
measurement of instantaneous power characteristics.
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Application of the new 
drivetrain provides:

•  Wide range of step-less adjustment of the travelling speed.
•  Improvement of the productivity of aggregated implements 

due to optimization of the technological and actual speeds.
•  Decrease of the specific fuel consumption due to operation of 

the ICE in the economical mode.
•  Increase of the ICE lifetime due to absence of the rigid com-

pounding with the undercarriage – dynamical loads from wheels 
are not transferred to the ICE. Reduction of the dynamical loads 
while variation of RPM of the aggregated implement.

•  Exclusion of the influence of the non-uniformity of the ICE 
torque on the running system of the vehicle and consequently 
reduction of vibration.

•  Reduction of the ICE exhausts due to the operation in the limit-
ed speed range with minimal fuel consumption.

•  Increase of the tractive efficiency due to the lower slip of the 
driving wheels while absence of varying loads on the ICE side.

•  Higher reliability and durability of the electric machines com-
pared to that of the mechanical transmissions.

•  Possibility of use of electric drives of the aggregated agricul-
tural implements with active drive instead of mechanical or hy-
draulic mechanisms.

•  Reduction of the mechanical loading of the driver (operator) 
while controlling the aggregated machine.

•  Exclusion of the starter-motor for ICE start and auxiliary gener-
ator for the on-board power supply.

•  Power supply for the off-board loads, application of the system 
as a mobile power station.

•  More free arrangement of units of the vehicle.

Complete set of the traction electric 
equipment, mounted in the tractor, 
dozer and other vehicles contains:

•  Asynchronous motor-generator (MG) with power converter 
and microprocessor control system;

•  Traction asynchronous motor (TAM) with  power converter and 
microprocessor control system;

•  DC/DC converter for powering the auxiliaries. 
•  Power converters for MG, TAM and DC/DC converter are con-

tained in the power electronics block (PEB);
•  High level controller (HLC) with controls and panel of indica-

tion in the driver’s cabin.

Options of the traction electric 
equipment set, mounted on the vehicle:

•  Adjustable electric drive of the cooling fan of ICE, providing ad-
justment of the diesel cooling and reverse rotation for cleaning 
of the radiator.

•  Adjustable electric drive of the power take-off, providing soft 
start and stabilization of the rotation speed with possibility of 
mounting the PTO on the tractor or on the forward implement.

•  Autonomous three-phase power station (220/380 V, 50 Hz).

TEES advantages:

•  Effective, simple and reliable CVT. 
•  Only two modes chosen manually (work or traffic).
•  Automatic switching by a friction coupling providing effective 

acceleration in the traffic mode.
•  Possibility of operation with high efficiency in the overall trac-

tor speed range.
•  Efficient control of diesel operating mode depending on the 

power demand. 
•  Availability of modes of electric braking with motion energy 

transfer to diesel.
•  Tractor holding on ground ascents and descents.
•  Availability of crawling for the pre-set small distance.
•  Effective liquid cooling of the electric drives and power elec-

tronics block.

Advantages in the comfort 
and controllability:

•  Simplicity and convenience of control and indication means. 
•  Availability of several drivetrain control modes:

- speed setup from pedal, 

- speed setup from joystick with possibility 
of rough and exact adjustment,

- vehicle positioning. 
•  Exact speed stabilization by GPS/GLONASS.
•  Possibility of automatic and compulsory ICE rotation speed 

control while working with PTO.
•  Ease of movement direction variation.
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Principal electro-mechanical 
drivetrain for the wheeled 
tractor of 50-500 h.p. class 
Two types of drivetrain are applied within this series of 
tractors now: mechanical step transmission with gearshift 
by means of synchronizators and mechanical step 
transmission with power-shifting during movement.

Electro-mechanical drivetrain contains generator and 
traction motor instead of the clutch and the gearbox. 
Such arrangement allows mounting various types of 
gearboxes, while keeping the same driving axles and 
without breaking the overall tractor arrangement.

In the Ruselprom-proposed configuration of the electro-
mechanical drivetrain electric motors are situated directly 
within the driving axles: rear and forward. Compounding 
planetary reduction gears are included between electric 
motors and wheels. Thus, forward axle works only 
at operational speeds of up to 20 km/h and has one 
stage of compounding while the rear (main) axle has a 
two-step switched compounding reduction gear.

The characteristic design feature of the compounding 
reduction gears at the rear axle is that braking 
mechanisms of the compounding planetary drives 
simultaneously function as parking brakes.

Electric drivetrain for tracked 
tractor of 160 h.p. class
Nowadays mechanical step transmissions are 
applied in the tracked tractors for both industrial 
(160 h.p.) and agricultural (270 h.p.) purposes.

The new electro-mechanical drivetrain includes motor-
generator and two traction motors – one for each board.
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Tractor Kirovetz-455 with electro-mechanical drivetrain.
Drivetrain development -2010. 

In 2012 there was started a common work with Kirovsky Tractor Plant within the project headed by the Ministry of 
Industry and Trade of Russian Federation. 

Electric drivetrain for the wheeled 
tractor of 450-500 h.p. class
Transmission of the power from an ICE to the undercarriage 
through the mechanical paths for tractors of this 
power class becomes problematic, because it requires 
application of high-volume and heavy units.

It is reasonable to reduce torque directly in the final drives while 
changing the rotational speed mode within the high-speed 
mechanisms, situated between the ICE and final drives.

In the proposed configuration of the electro-mechanical 
drivetrain electric motors are situated directly within the driving 
axles: rear and forward. Compounding planetary reduction 
gears are included between electric motors and wheels. Thus, 
forward axle works only at operational speeds of up to 20 
km/h and has one stage of compounding while the rear (main) 
axle has a two-step switched compounding reduction gear.

The characteristic design feature of the compounding 
reduction gears at the rear axle is that braking 
mechanisms of the compounding planetary drives 
simultaneously function as parking brakes.

Characteristic Electro-mechanical Hydrodynamic Hydrostatic

Economy
Efficiency is up to 90% and weakly 
dependent on speed and load

Efficiency is about 80% and strongly 
dependent on speed and load

Efficiency is about 80% and weakly 
dependent on speed and load

Maintenance
Minimal maintenance (control of 
coolant, leakage resistance, etc.)

Change of oil and filters. 
Oil pollution is dangerous.

Change of oil and filters. 
Oil pollution is crucial.

Sensitivity to 
ambient

Preheating is not required.
The control of electric machines and 
power electronics overtemperature at 
the higher ambient temperature.

With high-quality oil, overtempera-
ture is not dangerous. Preheating is 
required, otherwise emergency may 
happen.

With high-quality oil, overtempera-
ture is not dangerous. Preheating is 
required, otherwise emergency may 
happen.

Repairability

Repair by quick replacement of units 
only.
Fast, without dismantling of units. 
Repair cost is defined by the cost of 
the replaced units.

Repair  is possible with dismantling of 
units only.

Repair by replacement of units only. 
Fast, somewhat cheaper than for elec-
tro-mechanical drivetrain.

Common operation 
with diesel (ICE)

At all loads and speeds ICE functions 
in optimal mode which allows fuel 
economy.

With load and speed variations ICE 
load changes.

At all loads and speeds ICE functions 
in optimal mode which allows fuel 
economy.

Factors of danger
High voltage in enclosed electric 
machines and power electronics.

Not indicated. High liquid pressure – 400 atm.

Tractive 
characteristic 
optimality

Optimal for any vehicle because of 
implementation of regulation and 
stabilization of the torque and speed.

Not optimal for agricultural tractors: 
speed of traffic depends on the load.

Optimal for any vehicle, automatic 
mode and operation with fixed gear 
ratio is possible.

Configuration ability
Free drive machines placing provides 
good weight sharing.

The tight coupling between units limits 
configuration freedom.

Free drive machines placing provides 
good weight sharing.

Readiness
Development, pre-production 
operation. The serial production is 
planned since Q3-4, 2014.

Serial production. Serial production of components.

Estimated price

Electric drivetrain is more expensive 
than hydrodynamic and is about 10% 
more expensive than hydrostatic. With 
power and control electronics prices re-
duction the price of the drivetrains will 
be equal to hydraulic drivetrains and 
possibly will be lower.
Low maintenance costs.

The most cheap for large-lot 
production.Considerable operational 
expenses.

More expensive than hydrodynamic 
approximately by 20 %.
Considerable operational expenses.
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Engineering service of the Ruselprom
Experts of the Ruselprom Group work in the field of 
creation of electro-mechanical drivetrains, regeneration 
and control of the power in vehicles since 2000. 

In these years we have collected a huge experience 
in development, manufacture and tests of various 
types of electro-mechanical and hybrid drives.

In the field of electro-mechanical drivetrain Ruselprom 
Group is ready to perform the following works:

•  Development and manufacture of asynchronous generators, 
traction asynchronous electric motors.

•  Development and manufacture of electric drives.
•  Development and manufacture of controllers of any level of 

complexity, programming of the controllers.
•  Development of the control algorithms of the whole complete 

set of the traction equipment.

Experts of the Ruselprom Group are ready to take part 
in the development of the complete traction sets  of 
the  vehicle of the client on any stage of work.

We have an experience of development of electric 
drivetrains both for newly developed vehicles 
and for serially manufactured products.

Ruselprom is prepared to offer to domestic and foreign 
motor-car manufacturers a ready complete sets of 
traction electrical equipment based on combined 
(hybrid) principle of operation, and our service in 
adaptation of an available drives to new platforms.

with two diesel-generator units (DGU) with power rating 
of 350 kW each, at individual asynchronous drive of the 
wheel-pairs. Such a decision allows stabilizing the mode 
of operation of the diesel through use of the power, stored 
in the buffer storage. It allows operating the powertrain 
in two modes: continuous, with one DGU and the storage 
in operation (for more than 90% of operational time), and 
forced (two DGU in operation). Thus, universality is provided, 
requirements to shunting locomotives are fulfilled regardless 
to a special station conditions and type of operation. 

Sequential work of DGU and drives is allowed 
which doubles the periods between repair.

Installation of the hybrid drive into the 
shunting locomotive allows:

•  To cut a fuel consumption three-fold compared to the standard 
locomotive (the economy for one shunting locomotive is 1.2 
mln. rubles per year for one shunting loco),

•  To reduce harmful exhausts by 80%, to cut down expenses for 
maintenance and repair.

Other examples of application of the 
electric drivetrain from the Ruselprom
In line with the given examples of application of complete 
sets of traction electric equipment for wheeled and tracked 
agricultural tractors, Ruselprom Group has other developments 
of drivetrains for universal aggregated powerful machines, 
loaders, mulchers, multi-axis haul trucks, military vehicles.

Shunting locomotive with 
hybrid powertrain
The basic disadvantages of the shunting locomotives, 
which are used at the railways, are related to the 
excessively high fuel consumption due to inefficient 
mode of operation of the diesel, accompanied by huge 
exhausts of combustion products into the environment.

The most economically effective and ecologically favorable 
way of improvement of shunting locomotives is application 
of the hybrid powertrain, which combines a powerful 
energy storage based on the modern electro-chemical 
capacitors (ultracapacitors) with stored energy of 50 MJ 

Economic benefit of introduction of a new locomotive 
with 10 years of operational life will be 27 000$ per year.

Ruselprom Group is the second largest manufacturer 

and supplier of electric machines in Russia.

Ruselprom unites in its assets several largest machine-

building and engineering factories of Russia: 

•  “NPO Leningrad Electric Machine Production Factory” Ltd 

(LEZ), 

•  “Vladimir Electromotor Plant” (VEMP) Ltd, 

•  “Safonovo Electric Machine Plant” (SEZ) Ltd, 

•  “Electric Machines Research and Development Institute”   

(NIPTIEM) Plc, 

•  “NPP Ruselprom-Electromash” Ltd, “Ruselprom-Electric-

Drive” Ltd. and 

•  “Engineering center “Ruselprom” Ltd.

Industrial, scientific and technical base of the Group, having a 

semicentenial history, allows holding the leading positions in 

the development and introduction of innovations in the field 

of electromechanical engineering. The Group manufactures 

more than 3,000 types of production – synchronous and 

asynchronous electric motors, power-effective drives of a 

series 7AVER, synchronous generators, hydrogenerators, 

digital excitation systems, transformers and reactors.

The Group’s enterprises produce the entire line of 

import-replacing electric motors and power effective 

electric machines, offering various effective solutions 

in the field of reduction of power consumption and a 

raise of reliability of key technological processes.
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Want to save up to 50% of fuel at your vehicle? 

Know more at www.hybrid-drive.ru

Electro-mechanical drivetrain


