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o efacec

1. Infraestrutura de carga de VE

2. EV Power Train



UTILIZACAO

LOCAL DE
CARREGAMENTO

REQUISITOS

TIPO DE
CARREGAMENTO

IPOLOGIA DE CARREGAMENTO( efacec

EXEMPLO PARA AUTOMOVEL ELECTRICO
COM AUTONOMIA DE 150KM

IDA E VOLTA A
DISTANCIA DE UMA
CARGA

IDA E VOLTA COM RECARGA NO

DESTINO

CARGA DURANTE
TRAJECTO

STANDARD OPORTUNIDADE EXTENSAO DE
JEMERGENCIA AUTONOMIA
CASA CENTRO COMERCIAL
LOCAL DE S aUE D AP0 AREA DE
TRABALHO SERVIGO
BASE DA EROTA ESTACIONAMENTO
VIA PUBLICA
50% / 30 MINUTOS
o (OPORTUNIDADE) 80% /10
100% EM 8H 20 KM / 10 MINUTOS MINUTOS
(EMERGENCIA)
LENTO LENTO / RAPIDO RAPIDO




Métodos de carga a bordo  efaces

(PNormal charge: AC supply (Single) + On-board charger
@AQuick charge: High power AC supply (3-Phase) + Off-board charger

@Normal charge @Quick charge

Small office/shop
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Carga rapida : Diferentes tecnologias de bateria permitem diferentes
tempos de carga
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Tempo de carga (0 — 100 % ) é aprox. 60 min / Charge rate



Off board charging Qefacec

EstacOes de troca

A solugao de troca da bateria pode ser
mais rapida do que carga apida on
board, e pode permitir diminuir a

bateria, e por isso apenas se adapta a
modelos de negocio particulares ou
frotas privativas



Gestao dos periodos de carga / descarga

Drive
o Drive to home
(@]
@ work
S Sell
- energy
£ Sell to grid
m energy Recharge throughout
to grid the day, whenever Recharge
0% at home

the grid is available
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Fonte: Inteli, ERSE (2009)

V2G - Vehicle to Grid Qefacec



V2G - Vehicle to Grid  9**

Possiveis fungcoes V2G

» Gestao de periodos de carga

» Peak shaving do diagrama de carga
» EVs usados para regulacao da rede
» Backup power

A fiabilidade da bateria € afectada por varias destas fungdes e por isso :

Ainda insuficiente maturidade tecnoldgica e falta de standardizagao
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SMART GRIDS e V2G e

FORNECEDOR

€0,14/kWh @
Gestao de carga em tempo real
Estabilizacdo e regulacédo da rede €0,12/kUWh
Fluxo de energia bidireccional

€0,08/kUJh ©
Atractividade econdémica: Precos
dinamicos criando oportunidades
de negocio

Maturidade tecnoldgica das €0,14/kUh
baterias e falta de standardizagao
de comunicacobes V2G

€0,08/kUh

€0,12/kWh
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Exem pIOS Solugéo de interior




Aderimos a Associacdo CHADEMO ( com TEPCO, Nissan, Mitsubishi, Fuji e
Toyota )

Tanto quanto sabemos a EFACEC é uma das primeiras empresas a
desenvolver postos de carga rapida fora do Japao



1. Infraestrutura de carga de VE

2. EV Power Train



Autocarro Caetano/EFACEC oefacec

A EFACEC é responsavel pelo pack de energia eléctrica e
motorizacao

Autocarro de 17.000 Kg peso bruto, piso rebaixado
Compativel com rede Mobi.E ( Chademo ). Prevé-se desenvolver um
carregador externo especifico mais potente que os da rede Mobi.E



Autocarro Caetano/EFACEC oefacec

Exhibit 2. There Are Tradeoffs Among the Five Principal Lithium-lon Battery Technologies

Lithium-nickel- Lithium-nickel- Lithium-manganese
cobalt-aluminum (NCA) manganese-cobalt (NMC) spinel (LMO)
Specific energy Specific energy Specific energy
Cost Specific Cost 1 Specific [ Specific
power il power power
Life span : Safety Life span - Safety Life span ik Safety
Performance Performance Performance
Lithium titanate Lithium-iron
(LTO) phosphate (LFP)
Specific energy Specific energy
Cost Specific ] Specific
power power
Life span Safety Life span 1 Safety
Performance Performance

Source: BCG research.
Note: The farther the colored shape extends along a given axis, the better the performance along that dimension.

Bateria escolhida : Li Fe PO4 ( LFP)

Pode vir a sofrer alteracdo em funcao da disponibilidade de baterias produzidas em Portugal



o efacec

Exhibit 3. Batteries Cost OEMs About $1,100 per kWh at Low Volumes

Components Cell Module Pack Battery cost
D D WD W W
Cost, 2009

($/KWh) $650-$790/kWh $340-$430/kWh
1,250

A
Y
A

290-360 =L I

1,000

750 450-540

500

250 200-250

C1Markup [IScrap [ R&D MM Depreciation [ Directandindirectlabor [0 Purchased parts
B Active materials

Sources: Interviews with component manufacturers, cell producers, tier one suppliers, OEMs, and academic experts; Argonne Mational Laboratory; BCG
analysis.

MNote: Exhibit shows the nominal capacity cost of a 15-kWh MCA battery and assumes annual production of 50,000 cells and 500 batteries, as well as a 10
percent scrap rate at the cell level and a 2 percent scrap rate at the module level. Humbers are rounded.



volume

A BCG prevé até 2020 uma descida de 60% ao nivel
das células e de 65% ao nivel do pack gragas ao

o efacec

Exhibit 4. Battery Costs Will Decline 60 to 65 Percent from 2009 to 2020

Cost per kWh
of an NCA cell

Cost per kwWh of a 15-kWh
MNCA battery pack

$/kWh $/kWh
1600 1,600
990-1,220

Eno

1,000 (-60% 1,000
650-790
=
My
B
500 S v 500
270-330
D = | U | 1 |
2009 2020 2009 2020
Total cost of

[0 Production-volume-dependent costs ~$16,000 ~$6,000

[ Productionvolume-independent costs

battery pack

Sources: Interviews with component manufacturers, cell producers, tier one suppliers, OEMs, and academic experts; Argonne MNational Laboratory; BCG
analysis.

Mote: Exhibit assumes annual production of 50,000 cells and 500 batteries in 2009 and 73 million cells and 1.1 million batteries in 2020. Numbers are
rounded.



Motor e transmissao de 3 velocidades



Estudo do comportamento com Transmissao com 3
velocidades para maximizar autonomia. o efacec

Prevé-se passar a apenas 2 mais tarde
Motoring Mode (From Test Data)
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| Acceleration City Bus - Traction Power Analysis
] Head Room 0% grade

600+ .

| Assumptions: 17,000 kg GVWR, 477.5 mm rolling radius,
| 0.01 rolling resistance, 2.59m x 3.96m cross sectional
~|area, 0.70 dynamic drag coefficient, 10.048:1 final drive
differential

550 ]

| I

1st gear 2.93:1
== Jnd gear 1.73:1
=—8—3rd gear 1:1 |
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200

1501
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Speed (rpmM0)

UQM PP150 performance map with steady state vehicle speed for each gear — (max rpm 5,000 not illustrated)



Algumas caracteristicas do estudo preliminar

[ Wehicle

ket Engine —

Fesk Togu

' Drfvetrain
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i Weather
291005 mHy lFB-a
Speeds — Continuous Rated Launch Gradeability 20.9% @ GVWR
Top speed @ GVWR 85 km/h — limited by final drive gearing Low Speed Gradeability 10% at 20 km/h
Maximum Current 9.7 seconds @ GVWR 15% at 15 km/h
Acceleration (estimated) Maximum Speed on Grade Continuous rating < 125 kW
0-50 km/h @ GVYWR @GVWR
0.0% at 88km/h (104 kW)
2.0% at 65km/h
Top speed | 1% gear 30 km/h 40% at 45km/h
2"gear 52km/h 6.0% at 35km/h
10.048:1 final ratio 3™ gear 89 km/h 8.0% at 25km/h
5000 max rpm for motor Reverse 5km/h (electronically limited by vehicle master ECU) 10.0% at 20km/h




