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Objective @

To present the experience of
converting a national vehicle
driven by internal combustion

engine in electric vehicle.
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“* Elifas Gurgel: Army Reserve
Officer, Computing Engineer, former
President of Anatel (Telecomunications
Agency ), founder and President of
4GVE

v Fernando Castro Alves: Mecanical

Engineer, large experience in industry
management, research, development and innovation

*** 4GVE: Brazilian company focused on the

research and development of solutions for the
electric vehicle industry



v’ Increased Torque

v" Increased Efficiency

v Quietest
v’ Greater simplicity
v’ Greater reliability 10%

v Uses regenerative brake

v" In use, do not pollute the environment

v Requires less maintenance

v When stopped and in use, do not
consume fuel

v Can be used for energy storage

v" Flexibility in relation to power generating
sources

v More power per weight unit or volume unit

Why Electric Vehicle?
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I\/Iarket Data Estimates ‘

« By 2013: Wind farms shall quintuple its installed
capacity in Braazil,
* In 2020:

— Worldwide: 80 Million vehicles — 10% will be
electric

— In China: 50% of all new vehicle sales, will be
for electric units



Impacts on the Brazilian ‘
Electric System

The Brazilian power system do not have
problems to meet the demand of electric cars.

Estimates for 2020:

- 4 million electric cars (about 10% of the total of vehicles,
planned for that year)

- 10,000 km/year, per car

- consumption electricity would result in about 6 TWh/year

- less than 1% of total consumption of electricity

Source: www.themag.com.br



http://www.themag.com.br/

Poraqué: a fish which name comes from the Tupi
Indianlanguage and means "sleepy"” or "numbing”.

Produces an electrical discharge that generates 300 V
with 0.5 Ato 1500 V with 3 A



Poraqué Project

Financed by BNB Bank

VW Gol Generation 4

Lithium lon Battery: 23.8 kWh
Motor: 52 kW (~ 70 hp)
Autonomy: 150 km

Maximum speed: 130 km/h
Recharge Time: 8 h
Application: Urban use




Poraqué Project

Gol Gasoline

+/- USS 0,14 p/ km Gol Poraqué
+/- USS 0,04 p/ km

| Priceuss

Gasoline 1,70 per liter 12 km per liter
Eletricity 0,234656 kWh 0,15 a 0,20 Wh/km




* MAJOR COMPONENTS

» Battery

» Battery Management
System

» Battery Charger

» Shunt

» Fuses

» Cables and Connectors
» Inertial switch

Poraqué Project

» Motor

» Controller

» DC-DC converter
» Contactor

» Vacuum Pump

» Voltmeter and
Ammeter



Poraqué Project

Development of Coupling
to the Transmission System

™




Poraqué Project E

Development of flages coupling




Poraqué Project @

Removal of the combustion engine
and its associated systems

Electric Motor Assembly




Fixed Control Platform




L2

é Project

S
©
)
o
L
@
O
%
<
O
=
o
)
T
L
L

S
o
o
O
ol

Micro key




Poraqué Project

Strengthening Rear Suspension




40 Lithiun Batteries

Model: SE 180AH

Total Weight: 224 kg
Technology: Lithium lon
Nominal Capacity: 180Ah
Operating Voltage: 2.5V ~ 4.25V
Dimensions: 182 X 279 X 71 (mm)
Manufacturer: Sky Energy (CALB) - China




Poraqué Project

Rear Battery
Bank
(30 Units )
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Power Supply and Battery Charger
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Regulation

Vehicle Inspection in 02/09/2009

_ All  requirements
~| satisfied. Vehicle

= legally free to
circulate.

ORDINANCE No. 279(*) OF APRIL 15t
2010: makes It possible to convert
vehicles powered by internal combustion
engine in electric traction.



Poraqué Project E
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Poraqué Project

Presentation at the BNB bank

( State of Ceara - Br) Entrepeneur Fair

( State of Ceara - Br )
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oristaem Madri recarrega carro elétrico em cabine telefénica q ‘

¥

Dominique Faget-12.mai.10/France Presse

Pl INTO DE RECARGA
Vi HICUHLO ELECTRIZO

mbém serve de posto

Possible Government
Incentives for
Electric Vehicles Iin

Brazil

Planalto pretende estimular o inicio da fabrica¢aod

veiculo no pais e aadocéio de 6nibus hibridos nas grandes cidades

Segundo o Ministério da
Fazenda, se os carros elétricos
responderem por 10% da
frota total, haveriademanda

adicional por energia de 0,2%

DASUCURSALDORIO

O governo federal vai lancar
na préxima semana ui [0}
com as diretrizes sobre as agoes
d volv

O secretério de Politicas Eco-
nomicas do Ministério da Fa-

zenda, Nelson Barbosa, afir-
mou que o Brasil estd muito
atrasado e tem gargalos tecno-
l6gicos para fabricar veiculos
dessetipo.

“Cabe ao governo estimulara
pesquisa. Esse estudo vai pre-
parar um diagndstico sobre o
que precisa ser feito para que o
carro elétrico tenha part1c1pa—
cdosignificativanafrota.”

Atualmente, o carro elétrico
tem uma taxacdo de IPI (Im-
posto sobre Produtos Indus-
trializados) acima da dos veicu-

los comuns. Barbosa disse que
essa distor¢o serd corrigida,
mas nio de formaimediata. Por
ora, comentou, ndo ha qual-

quer previsdo sobre desonera-

¢Oes para esses veiculos.
“A recomendagao ¢ corrigir,

mas isso tem que ser feito na

velocidade adequada. Se for de
imediato, vai estimular impor-

 tagbes, jd que o carro nao é feito

no pais”, afirmou.
O governo planeja ainda esti-

mular as compras de onibus hi-

bridos (a combustéo e eletrici-

dade) paraas grandes cidades.
O consumo por parte dos car-

ros elétricos nfo sobrecarrega-

Esse estudo vai preparar
um diagnéstico sobre o
que precisa ser feito para
queocarroelétricotenha

participacao significativa
nafrota

NELSONBARBOSA
secretario de Politicas Economicas do

4 Mmlsteno daFazenda

' (CIRILOJUNIOR)

ria a matriz energética brasilei
ra. De acordo com Barbosa, s
os carros elétricos responde
rem por 10% da frota total, hz
veria uma demanda adicion:
por energiade 0,2%.

“Aideia éincluir essademar
da adicional no proximo plan
decenal de energia’, afirmou.

Cenéno
No exterior, vém crescendo
produg¢iio e oincentivo aosve

“culos hibridos'(movidos a ma

de fonte de energia).

Na Europa, hé paises cor
impostos vinculados aos ind
ces de emissoes. Se 0 carro p
Tui muito, é mais tributado. Nc
Estados Unidos, 0 governo ¢

. Barack Obama também adotc

incentivos a compra de carr
elétricos emenos poluentes.
No Brasil, a Petrobras Distr
buidora inaugurou no ano pa
sado, no Rio, 0 primeiro pos
que oferece recarga de veicul
elétricos a partir de energia s
lar. A cidade, no entanto, ain

~ tem poucas dezenas de vefculs

elétricos ou hibridos.




Poraqué Project

There will be many incentives for the development of a national electric
vehicle (tax incentives, land availability, financing, etc );
Activities:
— import of “conversion kits” and the offer of vehicle converted fleets for
corporations in the governmental and private sectors;

— Import and manufacture of spare parts, electric energy storage systems,
metal-mechanisms, components and electronic accessories for vehicles
powered by electric motors

— Provision of leasing services, maintenance and technical assistance for
vehicles in general, storage systems, electric power, well as spare parts,
components and electronic accessories or metal-mechanics;

Final Objective: development and manufacture of a
local electric vehicle to participate in the expansion
of the Brazilian market



Final Higlights @

¢ Electric vehicles are already a reality in all
developed countries;

¢ Standards for the protection of the environment will
restrict the use of internal combustion engines which will
enforce the use of electric vehicles;

¢ Brazil is a promising market due to the intensive
use of small vehicles by a high percentage of the
population;

¢ The use of electric energy represents significant
savings for most people



Final Higlights @

. Electricity availability should not be a problem in
Brazil due to its high production capacity in regular
and renewable sources such as solar and wind energy;,

. Many opportunities for the development of
iInnovative local technologies for the transportation
system,;

. Possibility of applying this technology in public
transportation

With more than 10,000 km run, the Poraqué Gol saved the

atmosphere about of 1.7 tons of CO2




Our Business Plan

Location: Aquiraz
(18 km from Fortaleza — Ceara)

Logistics: Port of Pecém (80km), Pinto Martins International Airport (20km),
BR 116 (15km)



Our Business Plan
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START UP: Conversion of 20 Fiat “Novo
Uno” to a car rental company in Brazil.

Term: 6 months
Investment: US$ 1,350,000.00




Our Business Plan

Second Step:Conversion of 100 vehicles for public
transport in Fortaleza - Ce, monitored and managed
by a private company specializing in public transport.

Term: 12 months

Investiment: US$ 7,650,000.00



Thanks!

4AGVE - Industria de Veiculos Elétricos Ltda

Eng® Fernando Castro Alves
+55 85 9981 2185- fernandolcalves@gmail.com

Eng® Elifas Gurgel do Amaral

+55 6181889396- contato4gve@gmail.com
Office:Av. Santos Dumont, 2626/313 — Fortaleza - Ce

www.evbrazil.com
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