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ñ We give up the bad habits with difficulty,

we have got into the habit of being dependent on the automobile. It seems that any initiative in 

reducing the 

dependence on this technological ñdrugò is meant to failure.

The special programs of encouraging the alternative mobility through systems such as ñcar 

sharingò, a special lane for motor cars with more than one passenger, ñone day a week without 

using the carò and many, many others were not put into practice, remaining just experiments 

that cannot be generalized.

We are obstinate, we want our own car !

But, according to the most estimations, a third of the gas emissions, responsible for the 

anthropogenic intensification of the natural  phenomenon called  greenhouse  effect and, 

implicitly,  for the  phenomenon of the  planet global  warming, is  due  to the  heat engine 

conventional vehicles and, among them, of course, the automobile  is the leader.

It is more and more difficult to ignore the evidence proving the global warming of the Earth. 

The glaciers melt at ever higher speed, the planet temperature rises slowly, but, certainly, the 

ocean level increases and, in Europe, the temperatures of over 40ºC have become  an  

everyday  phenomenon,  the  planet  ozone  protecting  layer  is  affected  and  all  these  

phenomena  are  the  basis  of  some apocalyptic movie  parables.

The illusion that the evident synergy of the phenomena is just a coincidence can be fatal to us. 

Today mankind needs a sustainable development and not one at any price. We are afraid of the 

Kyoto Protocol, the protection measures of the nature are just local and do not have an impact 

at the planetary level, while the fleet of heat engine vehicles increases at a stunning speed, 

new kilometers of road replace  the  forests  in  Brazil  and  what  will  happen,  when  China  

and  India,  with  their  enormous  populations,  reach  a  level  of development which will 

require the related mobility, can be imagined with difficulty.

It is, however, obvious that things cannot go on like this, that the heat engine motor car has to 

be replaced and the electric motor car seems to be the closest to the original taste 

ñsweetenerò.

Because of the importance the environment protection and the energy conservation start to 

gain in the present society, the purely electrical vehicles and the hybrid electrical vehicles 

have begun to develop in an accelerated rhythm, so that on the  market there  have  already  

appeared  commercially  viable  achievements,  being  especially  designed  for  the  urban  

traffic.  According  to  the forecasts, in the next 50 year, the world population will increase 

from 6 to 10 billion and the number of vehicles will increase from 700 million to 2.5 billion. The 

replacing of the heat engine by the electric machine is the premise  for the development of a 

sustainable and ecological road transport. The main factor that stimulates the electric vehicles 

development is, at present stage, the ecological factor but step by step electro-mobility is 

opening a new fascinating market.

For the next years, one anticipates that both the electrical vehicles and the commercially 

available hybrid electrical vehicles will have different market segments.



Always interested in the latest trends in scientific research, Icpe

was a promoter in the field of propulsion system for electric and hybrid 

vehicles in Romania from the beginning.



Electric Bicycle(1973)

"Pegasus" type Romanianelectric bicycle equippedwith350W/24V/3000 rpmDC motor



Elmo Scooter (1976)  developed in partnership with IM Zarnesti. DC disc motor, 500W/24V/3000rpm



1974. Senior researcher SigismundSleiher andhis DCdisk rotorelectric vehicles

Elmo Scooter (1976) developed inpartnershipwithIMZarnesti.DCdiscmotor, 500W/24V/3000rpm



The70s. Electric Mobrain Icpecourtyard



ThefamousòMOBRAóelectric moped awarded



After 1990s, Icpestarted again the EV program and built a 

strong research team in order  to  carry  on  new  projects, the 

team included  universities  like  POLITEHNICA  University from  

Bucuresti,  University  from  Pitesti,  private  companies  

interested  in  this  field like: CARANDA Batteries, Subansamble

Auto Pitesti, REVA Romania, Electrotehnicaand local and  central 

authorities like Danube Reservation Authority, RATB and many 

others.

Based  on its own skills,  the  group  begun  to  redefine  

the  importance  of  electric vehicles in Romania, and all its work 

started with the foundation of AVER ðAssociation for promoting 

electric vehicles in Romania.

Several results of such projects are presented, as follows.



Electric Tricycle 
- 1000Wx 3 phaseACmotor poweredby72VDCinverter

- Top speed: 20km/h - Maximumload: 1person+ 100 kg cargo

- Range: 2 hourscontinuous operation - Powersupply:72VDC



This first prototype of a light electric vehicle (LEV-1) 

designed to be a successful product, as a safe, affordable, 

environmental friendly effective mode of transportation. The Romanian 

LEV-1 is a four-wheeled platform, with a 25km/h top speed, equipped 

with a DC propulsion system, offering to the manufacturer the 

possibility of building several variants of electric light cars. The LEV-1 

has high efficiency, low weight, high safety and reliability, appealing 

design and affordable price/performance ratio, that's why it may be one 

of the first solution for an electric car successfully manufactured  in 

Romania.

Light Electric Vehicle LEV-1



Applications: fairs and exhibitions, commercial centers, entertainment parks, sport grounds/centers, 

health resorts, historical city center, airports

Technical characteristics of the propulsion system: D.C. permanent magnet motor with a nominal 

continuous power P=5 kW at 2000 rpm, supply voltage: 120 V, electronic converter, regenerative 

breaking.

Performances : Top speed: 30 km/h, load: 2 persons and max. 100 kg luggage, range: 45-50 km

Light Electric Vehicle LEV-1

Based on Dacia Lastun



Light electric vehicle  - LEV2

light car chassis equipped with 120 V DC motor 3,5 kW / 2000 rpm 120V, 

regenerative braking



Electric CarSharingApplication

Thisis an electric vehicledesignedto be used in car-sharingsystemin Bucuresti. Theimagespresents

thevehicleduringthedemonstrationmeetingat the workshop"EV-2003", held in Pitesti, Romania. Car

Sharingwasa newconceptfor urbantransportin EuropeandRomaniaat thatmomentandRomaniacould

havebeenoneof thefirst countriesthatweregoingto integrateit.

The Propulsion System

-DC rare earth permanent magnet motor: 

10 kW continuous power @ 2000 rpm

-PWM-controlled IGBT transistors Electronic Drive

-Supply voltage: 

180V DC (15 batteries VRLA 12V/66Ah each)



Electric SmallBus

Technical characteristics:

-D.C.permanentmagnet motor, 15kW/ 2000 rpm

-Supply voltage: 168VDC(14leadacidVRLA

batteries, 12V/120Ah each)

-Electronic converter

-Regenerativebreaking

Performances:

-top speed: 25-30km/h

-payload: 12persons (1000kg)

-range: 60km(2 hoursattopspeed/ max. payload)



Bus propulsionsystem generalstructure

Sbs. transmisie 
(ambreiaj, cutie viteze) Grup generator-motorAx cardanic  DiferentialSbs. motor electric

Ruptor protectie

Convertor electronic
Incinta baterii tractiune



The ELMAS Project

Water cooled brushlessmotor for (Fiat) hybrid propulsionsystem - FP5

Europeanresearch program, led by the Electrical EngineeringFaculty from

POLITEHNICAUniversity-Bucuresti



ELMAS project partners
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Starter-alternator4kW/8000 rpm/310Adevelopedby Icpe for ECOAIR company(USA)



Electric Boatwith solar panels 2,4kW/2000rpm/24Vbrushless motor andservo-drive



Pan-cakebrushless servomotor for a hybridvehicle



The propulsion system consists of:

- permanent magnet sychronous servomotor (SP-EV-X-Y-MS)

- drive unit (SP-EV-X-Y-BAC), featuring:

- speed control ïusing the signal supplied by the specific devices on the vehicle

- electronic current limitation

- recuperative braking

The propulsion system series manufactured by Icpe is suitable for light electric vehicles, such as: bicycles, 

scooters, tri-cycles, 4-wheeled light electric vehicle

SP-EV Propulsion system series with permanentmagnet synchronous servomotors



Electric Scooter

Two-wheelvehicleshavealwaysbeena practicaltransportationsolutionfor individuals

in urbanagglomerations,wherethe averagespeedof travelfora vehiclewith4 wheelsoften

fallunderthewalkingspeeddue to the numberof cars and transportinfrastructure. When

thismobilityis combinedwitha specialpropulsionsystemthe resultis a clean vehicle that

contributesubstantiallyto solvingtwo of the mostdistressingproblemsof theinhabitantsof

citiesandlocalgovernment: transportationandenvironmentalprotection.

Motorcyclesand electricscootersenjoy growingpopularity,duemainly to continued

growthin oil prices. Batterytechnologymadesignificantprogress,making this mode of

transportever moreinterestingforpotentialusers.

Many  prototypes  have  been  developed  for  different  customers

and partners all over the world.



MarinePropellerwithEmbeddedElectric Motor

Conventionalthruster systems (hydraulicor electric) consist of a propeller driven by a

motor via a shaft operateundershipõshull. This designhas hydrodynamicdrawbacks. In this new

technology(type: driven thruster)brushlesspermanentmagnetmotorsare structurallyintegratedin a

marinepropeller. Thestatorof the motoris mountedin the duct whilethe rotor formsa ring aroundthe

propellerrim. Onlythepropellerbladesarein thewaterandonlyelectriccablespassthroughthehull.



New  projects  had  been  carried  on,  especially  dealing  with  innovative  solutions  for  

propulsion systems.

Some  examples  are  presented  below,  where  we  are  the  partner  responsible  for  the  

propulsion system:

-EcoBoat Project, an EraNet project developed as a partnership between SCANNER 

(Italy), Pars Makina (Turkey) and Icpe (Romania)

-ELECTROCAMPUS  Project,  a  national  funded  project,  a  partnership  between  

ñPolitehnicaò  University from Bucuresti, Technosoft and Icpe

-- Mobile photovoltaic platform, on SIMOPEL project, funded by UEFISCDI is a national 

project coordinated by Icpe

-- e-VW Beetle, on SIMOPEL project, funded by UEFISCDI is a national project 

coordinated by Icpe



ELECTROCAMPUSProject

In the frame of this project,we carriedout an

innovativesolutionfor the in wheel synchronous

permanentrareearthmagnetsmotor.



ELECTROCAMPUSProject



ERA NET (MANUNET ) ongoing project

Icpe will integrate their electric motor within the proposed system.
The motor will be integratednot only by the mechanicalpoint of view
(in terms of casing,shafts, etc.) but also within the powermanagement
system. Should the managementsystem be modified to allow the
integrationof themotor,this actionwill beperformedby Icpe.

TransDelta ðEco Boat



Photovoltaic Movable System

General Description:

Power supply for remote consumersand electric vehicle charging stations

Holiday dwellings, weather stations, Iirrigation (gardens, farms), apiculture, shepherd 

settlements, Light signals (streets, roads),Stand-alone power supply for reparations 

and service in isolated places, Portable military applications

Tourism: camping, mountain huts, cottages and dwellings far away from the grid.

Techical data:

PV array (1680 WPk on a foldable structure 

on a car trail)

Nominal voltage: 12 VDC

Inverter:

Maximum power: 3, 7, 20kW

Output voltage: true sine 230VAC

Storage battery (Pb-acid) 12 V/ 500 Ah

Operating temperature: -15 - +45 °C



Electric Vehicle Charging Station

Rated operational 
voltage 

230 Va.c.;

Rated insulation  
voltage

1500 Va.c.

Rated thermal 
current

6 A; 10 A; 13 A; 16 A; 20 A; 32 A; 

Rated frequency
50/60 Hz

Socket outlet IEC 62196-2

Network
connection

10/100 Base ςT Ethernet

Standby power 
consumption 

10 VA

Operating 
temperature

-300C  to  +400C

Protection degree 
of contactor               

IP 54

Overall dimensions  
(mm ×mm ×mm)              

425 × 335 ×245

Net weight      8 kg

Technical specifications



EV BMS ( Electric vehicle battery management system )

BMS subset monitors LiFePO4 cells connected. Measures 

voltage and temperature of each item and current charge / 

discharge element (with shunt current reading) and also measures 

the heating contactors static charge / discharge of the battery.

LiFeYPO4 ordered swinging elements ensure control of the central 

unit or autonomous.



E-VW Beetle

E-VW was created By SIMOPEL project (funded by UEFISCDI). Icpe demonstrates once again the interest on electric 

mobility. The project ( "Modular electric propulsion technology made flexible for land vehicles and watercraft") in 

which Icpe aims to become one of the leading manufacturers of components and services that can be used in the field 

of electric mobility.

Icpe, as coordinator of this project, led, organized and supervised activities to achieve project objectives.

Products resulting from this project are new, high performance, with the possibility of extending the main technical 

characteristics as well as alternative construction.

For more details on the project SIMOPEL           www.icpe.ro/simopel

Icpe can produce systems, components and can offer services based on the concept of electric mobility and some of 

them are:

Å Equipping a ground vehicle or boat with electric propulsion

Å Develop innovative and efficient propulsion systems for electric vehicles

Å The development of specialized modules which can be used in the propulsion system

Å Designing infrastructure or power supply using renewable energy

Å Developing environmentally friendly transport modules for geographically defined areas, such as nature reserves, 

parks etc. (Each way which included electric vehicles, charging station and system management module)

The vehicle Volkswagen Beetle was presented at the International Conference organized by Icpe -EV 2015. The òkafer" 

(based on petroleum-derived fuel car) entered among modern vehicles, clean, green and vintage transportation 

exposed at the conference.

http://www.icpe.ro/simopel


E-VW Beetle




