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fiWe 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 fAdrugo is meant to f
The special programs of encouraging the alternative mobility th'TougI
sharingo, a special |l ane for motor cars with more than one passenger
using the caro and many, many others were not put into practice, r1en

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 enginé
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,

AUTOMOBILE

ocean level increases and, in Europe, the temperatures of over 40°C have become a "%
everyday phenomenon, the planet ozone protecting layer is affected and all these " SSSSSS= Etem'cE
phenomena are the basis of some apocalyptic movie parables ey B
The illusion that the evident synergy of the phenomena is just a coincidence can be fatal to
Today mankind needs a sustainable development and not one at any price. We are afraid @ s. "'Bu'oe

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

be replaced and the electric motor car seems to be the closest to the original taste
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from 6 to 10 billion and the number of vehicles will increase from 700 million to 2.5 billion.
replacing of the heat engine by the electric machine is the premise for the development o
sustainable and ecological road transport. The main factor that stimulates the electric vehi
development s, at present stage, the ecological factor but step by steprelbiityis
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.
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Always interested in the latest trends in scientific resdepeh,
was a promoter in the field of propulsion system for electric and hybrid
vehicles in Romania from the beginning.
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Electric Bicycle(1973)
"Pegaus’ type Roranian electriticycle equppeal with350M24//3M0 rpnDCmotor
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misia prin intermediul tnui plonjor
centrifugal si a unei curele ol
dale, pe partea mecanica (
transmisia se face prin lant,
Bateria — doud acumuiato

B-12-44 in carcasa de plas| ‘
tate in serie §i protejate de ’CPE

usor demontabil, \
Diametrul rotilor 3.00-10

Frine — tip tambur pentru ambele
roR

Suspensia — telescopicd In fatd i in
spate,

Scheletul — {eavi otel.
Iluminarea — far cu bec de 15 W
— ochi pisica 2 W
— semnalizare schimbare
directie 2 W,
Protectie antifurt — cu cheie de con-
tact si de blocare.
Instrumente de bord — vitezometru
cu ceas de kilometraj;
— aparat pentru indicarea stérii de
incarcare a bateriei.
Parametrii funefionali — viteza 1-a
viteza 2-a 26 km/ora, au-
tonomie 35 km (pentru o incircare a
bateriei).
Greutate — vehicul 38 kel
— baterii 30 kgf
— total 68 kgf.
Sarcina admisibilad 100 kg,

14 km ora,

Conceptie: INSTITUTUL DE CERCE-
TARI PENTRU INDUSTRIA ELEC-
TROTEHNICA (LC.P.E)

B-dul T. Vladimirescu nr. 45—47
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EImo Scooter (1976@veloped in partnership wifativestiDC disc motor, 500W/24V/3000rf



1974. Senior researcher SigsmundSleiher and his DCdisk rotoreledric vehicles
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Exportator
TEHNOEXPORTIMPORT
Str. Doamnel nr. 5
BUCURESTI—ROMANIA
Telex : 11254

Telefon: 133020

The70s. Electiic Mobran Icpecourtyard
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After 1990dcpestarted 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 Batt&udmnsamble
Auto Pitesti, REVA Romaitifectrotehnicand 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 Ava@A&ssociation for promoting

electric vehicles in Romania.

Several results of such projects are presented, as follows.



Electric Tricyde
- 1000Wx 3 mase ACnotor poveredby 72VDCinveter

- Topspeed: 20kmh - Maximumload: 1 person+ 100 kgcargo
- Rage: 2 hars cattinuous operation - Powersypply: 72V DC



p—

A
IcP€e)

Light Electric \khicle LEV:1

g s

This first prototype of a light electric vehicle {LEV
designed to be a successful product, as a safe, affordable,
environmental friendly effective mode of transportation. The Romanian
LEVA is a fouwheeled 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
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.
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Light Electric \ehicle LEVA1
Based on Daciaastun

Applications: fairs and exhibitions, commercial centers, entertainment parks, sport gra
health resorts, historical city center, airports

Technical characteristiod the propulsion system: D.C. permanent magnet motor with a

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

PerformancesTop speed: 30 km/h, load: 2 persons and max. 100 kg luggaesf) kamge:



Light electric vehicleLEV2
light car chassis equipped with 120 V DC motor 3,5 kW / 2000 rpm 12(
regenerative braking
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Electric CarSharingApplication k%”i

Thisis an electric vehicle designedto be used in carsharingsystemin BucurestiTheimagesresents
the vehicleduringthe demonstratiomneeting at the workshop"EW2003, held in Pitesti, Romania Car

Sharingwasa newconceptfor urbantransportin Europeand Romaniaat that momemand Romanla:ould
havebeenoneof thefirst countriesthatweregoingto integratat. ‘

The Propulsion System

-DC rare earth permanent magnet motor:

10 kW continuous power @ 2000 rpm
-PWNMcontrolled IGBT transistors Electronic Drive
-Supply voltage: d

180V DC (15 batteries VRLA 12V/66AhSE



Electric SmallBus

Technical characteristics:
-D.C permanent magnet motor, 15kW/ 2000 rpm
-Supply vdtage: 168V DC(14leadacidVRLA
bateries, 12//120Aheach)

-Electionic canveter

-Regenerative breaking

Performances.
-top speed: 25-30km'h

1 : P payload: 12 persons (1000kg)
10/03/2008111:10 am ' P £ -Ffange: 60km(2 fours attop S[Eed/ max pay|0<’:ld)



Convertor electronic ) / . )
Shs. motof electric Sbs. transmisie Incinta baterfi tractiune Ax cardanic Diferential

(ambreiaj, cutie viteze) Grup generator-motor

Ruptor protectie
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The ELMAS Project

Water cooled brushlessmotor for (Fiat) hybrid propulsionsystem - FFP5
Europearresearch program, led by the Electrical EngineeringFaculty from
POLITEHNIGAiversitucuresti




ELMAS project partners

o
CENTRO RICERCHE FIAT ~ Italy

SRDrives Ltd,
Great Britain

R@
SDRIVES

Breisach,
Germany

PermMotor
Gmbh
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Gottenburg,
VOLVO  sweden
0 k INSTITUT FUR ika,
H @ KRAFTFAHRWESEN Germany
RNTH AACHEN

ElM

)

The University of Sheffield
Electrical Machines &
Drives Research Group

Politecnico di Torino,
Italy



Stater-alternatordk 8000 rpr/810Adeveloped by Icpe far ECQAIR conpary (USY
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Electric Boatwith solar pan@gkW/2000pni24Vbrishless moto ard seno-drive




Pan-cake brushless servamotor for a hybrid vehicle



The propulsion system consists of

- permanent magnet sychronous servomdaoix{sRIS)

- drive unit (SPVX-Y-BAC), featuring:

- speed controlusing 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
scooters, {tycles, Avheeled light electric vehicle



Electic Scoaoter

Twowheelvehicleshave alwaysbeena practicatransportati@olutionfor individuals
in urbanagglomerationsyherethe averagepeedftravefora vehiclevith4 wheeloften
fallundethewalkingpeeddue to the numberof cars and transporinfrastructuréeNhen
this mobilitys combinedvitha speciabropulsiosystenthe resultis a clean vehicle that
contributesubstantiallyo solvingtwo of the mostdistressingroblemsftheinhabitantsf
citiesandlocalgovernmertransportatiandenvironmentafotectian

Motorcyclesand electricscootersenjoy growingpopularityduemainlyto continued
growthin oil prices Batterytechnologynadesignificantprogress,making this mode of
transportever moranterestinfprpotentialisers

Many prototypes have been developed for different customers

and partners all over the world.



Maine Propellewith Embeddedectic Mobr

motor integrat

Conventionalthruster systems (hydraulicor electric) consist of a propellerdriven by a
motor via a shaftoperateunders h i huld Bhis designhas hydrodynamiadrawbacksIn this new
technology(type driventhruster)brushlesspermanentmagnetmotorsare structurallyintegratedin a
marinepropeller Thestator of the motoris mountedn the ductwhilethe rotor formsa ring aroundthe
propellerim. Onlythe propelletbladesarein the waterandonlyelectriccablespassthroughthe hull.
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New projects had been carried on, especially dealing with innovative solutic
propulsion systems.

Some examples are presented below, where we are the partner responsibl
propulsion system:

-EcoBoat Projecin EraNet project developed as a partnership between SCANNE
(Italy), Pars Makina (Turkeyjcae@Romania)

-ELECTROCAMPUS Progjectnational funded project, a partnership between
APolitehnicao Uni verlgpa ty from Bucur

-- Mobile photovoltaic platforon SIMOPEL project, funded by UEFISCDI is a natior
project coordinateddpe

- e-VW Beetlegn SIMOPEL project, funded by UEFISCDI is a national project
coordinated lhgpe



ELECTROCAMBS Project

In the frame of this project,we carriedout an
innovativesolutionfor the in wheel synchronous
permanemareearthmagnetsnotor



ELECTROCAMBS Project

E-MOBILITY

.......
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TransDelt® Eco Boat -/

manu|nel

Proposed Solution

Electronic control for torque and engine speed during generator mode
Electronic control for torque and engine speed during generator mode

Extra Battery
r“'""—"“""""""—""—— R Ay e e R == Package??
1
I 1 27 Battery package
| 1 Phoxousiaic power supply module
I 1 Photov fta:cpowsrsupplymodul
I Pars Turbine | 1
! Diesel
L - Diesel
WindTurbine

Electric motor/generator P = 13 kW

Clutch
Clutch
— ~ | Vac =220V
N

ICPE Motor ~N Vac =220V
— Electric motor/generator P = 13 kW
e Gearbox
Ground charging station

Ground charging station

Gearbox

ERA NET (MANUNET ) ongoing project

Icpe will integrate their electric motor within the proposed system
The motor will be integratechot only bythe mechanicapoint of view
(in terms of casing, shafts, etc) but also within the powemanagement
system Should the managementsystem be modified to allow the
integrationof themotor,this actionwill be performedy Icpe



Photovoltaic Movable System

General Description

Power supply for remote consumensl electric vehicle charging stations

Holiday dwellings, weather stdiroigation (gardens, farms), apiculture, shepherd
settlementkight signals (streets, ro@@s)dalone power supply for reparations

and service in isolated pldt@sable military applications

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

Techical data
PV arrayl680WH on a foldable structu
on a car trail

Nominal voltage: 12 VDC
Inverter:

Maximum power: 3, 7, 2&GW

Output voltage:  true sine 230VAC

Storage battery (®bd) 12 V/ 500 Ah g
Operating temperature: -15- +45°C




Technical specifications

Rated operational

230 Va.c.;
voltage
Rated insulation 1500 Va.c.
voltage
Rated thermal 6 A; 10 A; 13 A; 16 A; 20 A; 32
current

Rated frequency

50/60 Hz
Socket outlet IEC 6219¢&
Network 10/100 BaseT Ethernet
connection
Standby power 10 VA
consumption
Operating -30°C to +406C
temperature
Protection degree IP 54
of contactor
Overall dimensions 425x 335 x 245
(mm xmm xmm)
Net weight 8 kg
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Electric Vehicle Charging Station

P%  #5AUGUST2015

#B5AUGUST2015



EV BMS ( Electric vehicle battery management system ) | mﬁ.

e

BMS subset monitors LiFePO4 cells connected. Measures
voltage and temperature of each item and current charge /
discharge element (with shunt current reading) and also mea:
the heating contactors static charge / discharge of the battery
LiFeYPO4 ordered swinging elements ensure control of the ¢
unit or autonomous.
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E-VW Beetle
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E-VW was created By SIMOPEL project (funded by UEFISCDI). Icpe demonstrates once again the interest on
mobility. The project ( "Modular electric propulsion technology made flexible for land vehicles and watercraft”) i
which Icpe aims to become one of the leading manufacturers of components and services that can be used in
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 techn
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 s
them are:

A Equipping a ground vehicle or boat with el ectri
A Develop innovative and efficient propul sion sys
A The devel opment of specialized modules which ca
A Designing infrastructure or power supply using

A Developing environmentally friendly transport n

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

The vehicle Volkswagen Beetle was presented at the International Conference organizé&d\by 12p@ 1 5. T h
(based on petroleuderived fuel car) entered among modern vehicles, clean, green and vintage transportation
exposed at the conference.


http://www.icpe.ro/simopel

E-VW Beetle
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