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簡報者
簡報註解
 自半導體積體電路快速演進，開起近代科技文明的蓬勃發展，使得交通運輸更加便捷，國際都市間距離縮短，人類互動更加密切，生活更加舒適。然而快速發展過程中所耗費掉大量石油、煤礦和天然氣等天然資源，卻也產生了大量的廢棄物與污染，這些廢棄物破壞地球的自然生態環境，更引發近年來全球最受矚目的「全球氣候變遷」議題─聖嬰溫室效應。
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簡報者
簡報註解
A1F1線條代表若未來全球經濟快速成長，並大量採用石化原料做為主要能源的情況下所做的預測，則2100年的全球氣溫將上升4℃左右，海平面也將升高至0.4m左右。
 
溫度上升→聖嬰現象
海平面上升→低窪地區遭淹沒


- 5 A BRS04 B

m ﬁﬁ%}l 2 A E R 14, 4%

—ff —Em —EFE —hEE —fFF —IF ——a3

r

TEEEEE B

oMW &JHD A

1990 1993 1996 1999 2002 2005 2008
4
FI3 - 8 5 3 m R v Q02 e BARR (2 30 2 453 4 3 R #%)

(ZmET = fl)


簡報者
簡報註解
，根據能源局統計，在1993年間私人交通工具占總客運量約73%，
但在2003年就已經成長了15%，相當於每一戶都有一輛汽機車。現階段還是以四
行程引擎為主，其能量轉換效率低、二氧化碳排放量高。
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Electric vs Gasoline
a few comparisons

Annual Fuel Savings Savings
Only Cost Compared to 93 | Compared to
Vehicle Cost/Mile | Cost/kwh | (11,000 mi.) Corolla Fleet Prius
93 Toyota Corolla S 0.150 N/A S 1,650.42 N/A N/A
HECO Fleet Toyota Prius S 0.087 N/A S 959.96 | $ 690.45 N/A
Leaf Sch. R S 0.080]15% 0.33]5% 88049 |5 769.931 % 79.48
Leaf Sch. EV-R off-peak $ 0.065]1% 027153 709853 940.56 | $ 250.11
Leaf Sch. EV-R on-peak S 0.085|% 0.36 | 94027 | $ 710151 % 19.70
Leaf Sch. TOU-EV off-peak S 0.067 | $ 0.28 5% 73176 | $ 91865 % 228.20
Leaf Sch. TOU-EV priority peak $ 0.093]$ 039]5 102242]% 627.99] % (62.46)
Copy by Hawail Electric Company
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簡報者
簡報註解
動力電池在車子進行加速、爬波時，需在短時間內釋放大電流，溫度也會(隨之上升，在台灣炎熱且潮濕的氣候中，電池模組需具有耐高溫、防潮的功能，以避免爆炸的情況發生。然而40HP的AC馬達其輸入電壓需高達350V左右，因此電池需以串並聯的方式來提升電池模組的電壓及容量等，造成電池模組所需的成本將佔有高達一半的電動車成本，也因電池模組重量過重，若未周全考量模組擺設的位置，將會影響整車重心，行車不穩定易生交通事故，危急駕駛人與乘客的生命安全。


輔助電池是供應除動力系統外之全車安全警報系統的電力來源，包括防鎖死煞車系統(Antilock Brake System, ABS)、中控鎖、車門防盜鎖、溫度控制系統、行車電腦等多項安全警報系統，同時也用來監控動力電池電量，傳統的汽車在引擎運轉時，會透過齒輪帶動發電機，對車用電池進行充電。現今電動車由於將引擎拔除，在電動車送電情況下，充電時間只有於行駛時，由電動機經皮帶等傳動元件來帶動發電機旋轉發電或採用再生式剎車對輔助電池進行充電，其他時間系統均處於放電狀態，實際電荷量狀態的偵測系統好壞將影響其周邊控制系統運作不正常，嚴重時，甚至會影響行車安全。
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Driver's steering effort
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Charging time

6-8 hours

2-3 hours

3-4 hours

1-2 hours

20-30 minutes

20-30 minutes

Power supply

Single phase - 3,3kW

Three phase - 10kW

Single phase - 7kW

Three phase - 24kW

Three phase - 43kW

Direct current - 50kW

R R A

S I E-E- National Kaohsiung University Of Applied Sciences

M

HESEH=E System Integration Research Room

\oltage

230 VAC

400 VAC

Max current

16 A

16 A

32A

32A

63 A

100-125A
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http://en.wikipedia.org/wiki/Single_phase�
http://en.wikipedia.org/wiki/Three_phase�
http://en.wikipedia.org/wiki/Single_phase�
http://en.wikipedia.org/wiki/Three_phase�
http://en.wikipedia.org/wiki/Three_phase�
http://en.wikipedia.org/wiki/Direct_current�

The International Electrotechnical
Commission (IEC) “Modes” are similar:

= Mode 17 - slow charging from a regular electrical
socket (single or 3-phase)

= "Mode 2" - slow charging from a regular socket but which
equipped with some EV specific protection arrangement
(e.g. the Park & Charge or the PARVE systems)

= "Mode 3" - slow or fast charging using a specific EV

multi-pin socket with control and protection functions
(e.g. SAE J1772 and [EC 62196)

= "Mode 4" - fast charging using some special charger
technology such as CHAdeMO.
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AT E System Integration Research Room



http://en.wikipedia.org/wiki/International_Electrotechnical_Commission�
http://en.wikipedia.org/wiki/International_Electrotechnical_Commission�
http://en.wikipedia.org/wiki/IEC_62196�
http://en.wikipedia.org/wiki/Park_&_Charge�
http://en.wikipedia.org/wiki/SAE_J1772�
http://en.wikipedia.org/wiki/IEC_62196�
http://en.wikipedia.org/wiki/Charging_station�
http://en.wikipedia.org/wiki/CHAdeMO�

[EC62196- ln—\;—,—- ML w ks TEC62196-25% v 7 % siw
L s = #g o ®TYPEL ~ TYPE2 ~ TYPE3 % =% » H ¢

TYPEL - RapR 2 AP 2R (F 5 2 dwd&r 2 » 5 5 H A7)
) %zr'Yazakl & SAE J1772 (p ~(Japan) > #* % ( North
America)) ;

TYPE2: : 2 dmz i r 2 HApH - Ap > A B rZ2 R FAMP
22 (WITHOUT SHUTTERS) » 4=VDE-AR-E 2623-2-2 ;

TYPES : & 4wz sdd&vr S HApE = 4p > A 46T vw@a%ggg % B
B = (WITH SHUTTERS) » 4-SCAME:# 3 B3 E % 7] o
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[EC 6185-11R2 24 » H 2% 2 %2 TR
LR 2w fE

Mode 1 (AC) - slow charging from a standard household-type
socket-outlet

(MODEL1 AC): %3 & < indd A v

Mode 2 (AC) - slow charging from a standard household-type
socket-outlet with an in-cable protection device

(MODE2 AC) : B 3Z < infdbml o » B T H L B3 ER |

Mode 3 (AC) - slow or fast charging using a specific EV socket-

outlet and plug with control and protection function permanently
installed

(MODE 3 (AC) @ B o W H T LT K > R o2 P-vif % )

Mode 4 (DC) - fast charging using an external charger

(MODE4 DC ) : b2 8 B inp-cu gt
CRWIIZEERY AT AR ETEFD LRT T RI-10) o B
A5 R 104 g is o BT 4 H R (OFF-GRID) » #7% ¢t&1 & & F o

SRy Y

S I E-E- National Kaohsiung University Of Applied Sciences 35

B =E System Integration Research Room



LEVEL 1 CHARGING

m ® Portable “plug”

= ¢ 120 VAC standard outlet

= ¢ Delivers power from the wall to the vehicle’s on-board charger
= ¢ Time from fully depleted to fully charged: 16-18 hours

I - S S PO 4
S I E-I E. National Kaohsiung University Of Applied Sciences
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LEVEL 2 CHARGING (OVERNIGHT
i CHARGING)

m ® Fixed charging station

= *208-240 VAC fixed installation

= ¢ Delivers AC power from the wall to the on-board charger
= ¢ Time from fully depleted to fully charged: 3-8 hours

I - S S PO 4
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LEVEL 3 CHARGING (DC FAST
CHARGING)

* High powered fast-charge station (like a “gas pump”)

» 400-600 VAC fixed installation

 Delivers DC energy, bypassing the on-board charger

e Time from fully depleted to fully charged: as little as <30 minutes

Minutes to charge 80 % capacity

60 4

50 4

40 1 Heavy vehicle
— Sedan/SUV
— City EV

30 4

20 4

0 Rz gkt P8 o
= IE-I = | National Kaohsiung University Of Applied Science | | 38
RS EERE System Integration Research Room Charging power in kW




Characteristics of CHAdeMO Quick Charging
System

Fearfulness

of drivers

] 5
E
b
E
E
F
E
b
b
rmect S L e R

<10 €20 <30 <40 <BO <80 {“m <8O <80 <100 <110 {120 {130 <140 <150
Driving Range (km)
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= Tokyo Electric Power Company introduced an EV with a driving
range of 80km on a trial basis in 2007. Showed the driving record
of the EV In Yokohama in October 2007, the area is compact and
the gas vehicle’s daily driving distance is around 40km. Then, the
EV should be able to cover the area easily. However, the driving
distance of the EV in October was 200km and it was not used

= Often. The driver had been informed of its performance, but he
hesitated to use It, since he was worried in case the battery would
be out.
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+

_ Replenishment Rate for Km (miles) driven

Charge 50Km / day 100Km(60miles) 150Km(90
Regimen (30miles) / day miles) / day
Level 1(1.4KW) ~5.5Hrs ~11Hrs ~16Hrs
Level 2(3.3KW) ~2.5Hrs ~4 .5Hrs ~6.5HTrs
Level 2(6.6KW) ~1Hrs ~2.5Hrs ~3.5Hrs
DC fast charge  <0.5Hrs ~0.5HTrs <1Hrs

Rz gapr P8
National Kaohsiung University Of Applied Sciences 41
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Level 3 charging stations (ac to dc )
—fast charge

EV-30 EV-60 EV-125 EV-250

Power Rating 30KW 60KW 125KW 250KW

Input Power 480V/3PHASE AC (other inputs available)

Input Current  42A 84A 165A 330A

Power Factor 0.95

Connector AV or JART /TEPCO AV

Voltage 50VAC to 600VAC 50VAC to
700VAC

Current 100A 200A 275A 550A

Frequency 50Hz/60Hz

Efficiency >90%

rating

Operating -30C-- 50C

temperature

Storage -30C-- 60C

> temperature e




EV-30 EV-60 EV-125 EV-250

Power Rating 30KW 60KW 125KW 250KW
Charge 15msec

shutdown time

Voltage 1%

accuracy

R ) R S -
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Level2

specification | EVSE-RS EVSE-RS EVSE-RS EVSE-LS
DUAL QUAD EVSE-CS

Power Rating 30KW 60KW 125KW 250KW
Power Factor 0.95

Connector SAE J1772

Voltage 208VAC to 240VAC

Current 30A MAX

Frequency 50Hz/60Hz

Enclosure NEMA4

Operating -30C-- 50C

temperature

Cord length upto 25’ available

R ) R S -
National Kaohsiung University Of Applied Sciences 44
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EV charging station signs

4
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photo :
http|//www.nytimes.com/2011/05/08/automobiIes/OSJAPAN.html?_r:3&ref:world

HELPING OUT An electric Mitsubishi -MIEY in & tsunami-wrecked area of wate Prefecture.

By KEH BELSON
Fublished: tday &, 2011
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Renewable electricity and RE charging
tations
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Level 2 charging station for theNissan Leaf
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Wireless charging station

Zoom in of the wireless inductive charging device

National Kaohsiung University Of Applied Sciences 50
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Powermat Wireless
Charging System for
Samsung Galaxy S
4G/Vibrant

Powermat Wireless
Charging System for
BlackBerry Torch 51







CHAdeMO proposing DC
Connector (YAZAKI CORPORATION)

[165]
L

National Kaohsiung University Of Applied Sciences
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http://charge.yazaki-group.com/english/�

Connector interface

Power supply (+)

Power supply (-

e

Charder12v Sl Charger
startistop 1

EV contactor

EV Contactor
Control relay

d2 Charger
—  start/stop 2

—8 @

Analog Conhnhection
control check

lines Charger12y
Charging

i ¥ enablefdisable i -
Tl =

Ground wire

g
|
|
RIC
i

On-board 12

R ) R S -
National Kaohsiung University Of Applied Sciences
System Integration Research Room
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National Standard (AC coupler)

L :400VAC 16—63A

NC1: 400VAC16—-63A
NC2:400VAC16---63A

N :400VAC16---63A(NEUTRA)
PE : Ground/ Earth

CP :30V/10A Control Pilot #=#|rx:a
PP :30V/10A Plug Presen #r#4lrzia

S I E-E- National Kaoh%]iuiﬁg;gSii%e?siﬁ%flfplied Sciences [AM PH ENOI— USA201728115120656] 55
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Non-National Standard (AC coupler)

——400VAC-1H6—63A—

NC1: 400VAC16—-63A NC2:400VAC16---63A

N :400VAC16---63A(NEUTRA) PE : Ground/ Earth

CP :30V/10A Control Pilot ##4]#xz21 PP :30V/10A Plug Presen #:+#|rg:%2
+ . 30V/5A Auxiliary Power or other - : 30V/5A Auxiliary Power or other

== R R A [AMPHENOL USA2017281151206565]6

I 2 National Kaohsiung University Of Applied Sciences
RS EERE System Integration Research Room



BMW

@
Household @ @

socket

DC-high

AC-1ph DC-low
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Diagnosable lock 1-phase AC charging with Type 2

2

2
Proximity and control pilot

Integration into smart grid

3

Charging control DC charging with Type 2

communication with PLC
4

3-phase AC charging with Type 2

5
High power DC charging via

dedicated pins

CEEEY EFEEY
National Kaohsiung University Of Applied Sciences
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o

Europe domestic
} Used to
supply other

Europe commercial*

*in northern Europe also domestic

Rz gapr P8
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Layer

Additional use-cases Diagnostic use-cases

» Vehicle2Vehicle World-wide harmonized OBD
* Driver Assistance Remote Diagnostics &
» Mobility Services Software Updates

7 Application

Road- & Emissions Check
6 Presentation

5 Session
4 Transport ( IETF RFC 768 | IETF RFC 793
g UserDatagram Protocol (UDP) Transmission Control Protocol {TC’F‘}
3 NEtWOI'k r IETF RFC 792 / 2460 Internet Protocol IF'WIJ'I) |
Existing adaption layers
2 Data Link EEe " LE:EE'{*: @ PLC

802.3

ST ;';Fri‘:‘;: HI%

e, HPGP, ITU )

100BaseT I,|r i P ZigBee Alliance.

 Wired

1 Physical

Wz gk P g

S I E-E- National Kaohsiu—ng Uni’versity Of Applied Sciences 61
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Joint ISO/IEC
Working Group
Venhicle2Grid

Communication
Interface

IWC
Infrastructure
Working Council

Wogr P g

National Kaohsiung University Of Applied Sciences
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Joint
ISO/IEC/SAE

Standard.;. ~ _
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RRE 20

fiIE
Motorf

MOTOR MAX.

POWER

Motor max.

torque

Motor max.

speed

Motor max.

voltage

HEV
1997

1240Kg
IPM
33KW

350NmM

6000rpm

274V

HEV
2009

1490Kg
PFM
6OKW

207Nm

13900rpm

650V

HF1
INSIGHT

EV
2009

1200Kg
IPM

10KW/
1500RPM

78Nm
/1000RPM

6000rpm

100V

EV
2009

1100Kg
IPM
4TKW

180NmM

8500rpm

330V

a:
LEAF EV

EV
2010

1520Kg
IPM
8OKW

280NmM

10390rpm

345V



Security System Bloc

Main Control Unait
(CAN Bus Check.
Authorization.
Alarm & Control)

Alarm / Sounder
unit
(Alarm, Sirens,
Strobe Light &
Buzzer)

K Dlagram
CAN
BUS
¢ Door Strike
> Node
g
>
g Zone Sensor
» Node
“ Keypad
> Node
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Functional Block Diagram
Device Pinout

i i E'[:}E o o
e % E E E = =
Data HDC | Message Z g 2medY
ICormanand Handier Pl_".z g o % = % a2 -
1
e 1E HIOC Test B
Data I/ Out I 17 | F1nFd VCC =g
HDO Multi Phase . —].4— CompM C 75| HDC Rxln 3
Modem T T —5 HDI S1G60 RxN —
Frequency g— 5 W Rel — I
Control =30 | VOG TxOut - P
51 DTx0 GND 5
HIN Timing : GMD InterfHep F——
Sleep 'rﬂlagg‘ Skeep ‘ QES .8
Control ®ial FEGE B EXP
_M. Control Oscillator i 5 =f LL E i E EXP =
g I'll:"l ouflon | = i b e [
= U e
4hiHz

R ) R S -
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. §7~J‘ f:rt%f!;%:‘i
_l (Km>

BB 7 PFiE
(Km/hr)

=3
e
)
s

ok
&=
5
s
&=
2

50

100

50*0.8=40KWH
40/0.7=60KWH
S=60/388*1000
=154AH

(388/3.6)*4.2*1
.05=475V

1=180*0.3=54A
P=V1=25.66KW

90

70

90*0.6=54KWH
54/0.7=77TKWH
S=77/312*1000
=247AH

(312/3.6)*4.2*1
.05=393V

1=270*0.3=81A
P=V1=31.85KW

50

60—120

50*0.3=15KWH
15/0.7=21.4KW
H
S=21.4/288*10
00=74.4AH

(288/3.6)*4.2*1
.05=353V
1=90*0.3=27A
P=V1=9.53KW
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A 4

A

y

A

BMS 4C / 4CF 1 250A / 300A | 350A/350A 50 1,5A 320 x 185 x 67 4 Kg
2 0A
BMS 8C / 8CF 2 250A / 300A | 350A / 350A 50 1,5A 320 x 185 x 67 4 Kg g
4 0A
BMS 12C / 12CF 3 250A / 300A | 350A/ 350A 50 1,5A 320 x 185 x 67 4 Kg .
6 O0A
BMS 15C / 15CF 4 250A / 300A | 350A/ 350A 50 1,5A 320 x 185 x 67 4 Kg g
8 0A
BMS 19C / 19CF 6 125A / 250A | 150A / 300A 40 1,5A 320 x 185 x 67 4 Kg :
0 0A
23C / 23CF 7 125A / 250A | 150A / 300A 40 1,5A 320 x 185 x 67 4 Kg g
2 0A

=== 0 B~ =T
RABECERE

R REET PR F
National Kaohsiung University Of Applied Sciences
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Vehicle Energy Management Functions
On Board
Engine Battery Management System Diagnostics
ECU
‘ Battery
Energy M"':::tﬂ"'
Demand Temperatures
Voltages & Battery|| Demand/ safety Viehicle
Currents S0C || Personality Devices Management
Model Module & Displays
Train
Controller Status
b Ref
DC/DC
Thermal
B Sortertog W] sook || anagement || S50,
ecision Logic Pumps/Fans
12 Volt
Power Rail
Battery External
Control _ Charger or
Unit Alternator
= National Kaohsiung University Of Applied Sciences 0o

System Integration Research Room



A/D

A/D

Control Output

Multiplexer

A/D

Wogr P g

National Kaohsiung University Of Applied Sciences

System Integration Research Room

Control Output

Multiplexing to reduce component count
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Casing

I

! Wick  Vapour Cavity
I ’

|

N

SEEE A (- @.‘hm?a; i 4R g e )
Hed g liiii B FRpERL
B 5 Mﬁlmﬂﬁaﬁrﬁlﬁfcleiﬁ,ﬁ. * 2 FR L

%~ ¥ Working fidivapdiadsto-vagibur apEdmidry ]dqejr@, Qﬁe%y;j’j
& d 2 ppguomigrafesial steiioned t B eRd it A4
5 3 sy gy

2t 2 ur-condefises back to Tlui the wic
’&fpgsmg thermal energy

4) Working fluid flows back to higher temperature end.

s abs
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Heat Source
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Table 1: Comparison of the qualities of a DC motor with a IM motor for a low power traction drive

traction drive with permanent
excited DC Motor (24 Vpc supply)

traction drive with inverter fed

induction motor (36 Vpc supply)

Torque-Speed

field weaking not possible

IM with high field weaking range produces

Characteristic — problem of dimensioning the typical torque-speed characteristic of a
traction drive
— adapted dimensioning possible
Efficiency 50-60% for optimal operating points 65-75% for the main operating range

Purchase cost

more expensive for output power over
about 1 kKW (more expensive motor.

because of the new low-cost DSP's
(including tasks for open loop control and

additional  expense  for  hardware | protection in the software). power
protecting the drive) electronics and the simple IM are cheaper
than a solution with DC motor for output
power = than about 1 kW
Maintenance maintenance because of the brushes | no maintenance required
cost required
Robusiness problem of overloading the drive |all operation points can be run permanent
thermally (especially for a mechanically | including speed zero (blocked motor)
blocked vehicle)
Adaptability only standard solutions available except|high — specifications of the drive and
for high number of pieces dynamic performance of the vehicle easily
managed by an adaptation of the software
(DSP)
Y LI
S I E— National Kaohsiung University Of Applied Sciences
AT E System Integration Research Room
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Torque

T.(0,,i —[j (6. ,i)di]
V=r, -i+—d/1(‘9“')
dt
6/4 srm refence frame 2
19% 1 1,
dt

0.07 shows a family of inductance

profile curves for one

0.06
- phase, which have been
5 005 calculated as a
8 004 function of rotor position for
% different values of phase
g 003 current.
L
e 002
o
0.01 .
Phase inductance for
9 - current varying from 1A to
Rotor angular position (degres) 10A in Steps of 1A.
R B p? f4
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21.03%
4Z.077
82.115

=11 =4 =
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mEOEEE

b4.154
105.192
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147.269
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Loss density distribution
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Geometry | Geometry
A B

FeSi 67.6W 48.9W
Amorphous  1.26W 0.95W

0.0- L
00 02 04 06 08 10 12 14 16 18

B,(T)

Iron loss data for FeSi
and Amorphous material

pﬁle of type

geometry A pole of type

geometry B
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Stator (6 poles)

Stator
Winding

\

Rotor (4 poles)

\ Aligned Position

on Phase A
Aligned
Stator Phase A L
Rotor >

position / time

Phase A
energizing

position / time

eon_phA eloff_ph.é'f«
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