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Program at a Glance

i Oral Session
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1.1Industrial Seminar
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(1) Electric Propulsion for Vehicles and Total Envergy Management - PHV and
EV link to Grid

By Toyota Project General Manager, Mr. Tatsuo Teratani
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Hybrid Configuration

A

Coaster HV(*97) HIMR (04} Crown MHV(*01) Prius (797.703,709)

(1) Serles HV (2) Parallel HV (3)Serles/Parallel HV

@2 TOYOTA MOTOR CORPORATION 8

B - VA

Toyota Hybrid SystemII (THS-II)

1. High Power Motor ( 33 kW — 50 kW )
2. High Voltage Motor / Generator Power Divider. | T 01,
3. High Voltage Generator
( 6,500 rpm — 10,000 rpm }
4. High Power Ni-MH Battery

5. Progress of Energy Management
(HY Control )

TOY¥OTA MOTOR CORPORATION 9 ‘Coprght (C3000, TOCTA MOTCR CORF. Al ights Remseved.

q‘?ﬂ‘_: : TOYOTA Hybrid System

Energy Management of Hybrid Vehicles

(&)

SU;TUS ener ) / Regenerative
= 5, 2 raking

Energy

(=]

@ Engine output .
‘Deceleration

(P TOYOTA MOTOR CORPORATION 10 @ TOTOTA MOTR CORP. A3 Rt Rarerod

ﬁ%ﬂ'[’“’: Energy Management
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(2) NIT Activity for Green IT
By Mr. Tadatoshi Babasaki Senior Research Engineer, Supervisor, Energy Supply
Technology Group Leader, NIT Energy and Environment Systems Laboratories
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proach to reducmg power consumption based on
ower su

v"HVDC does not require as many power conversion steps with high system
effectiveness.

v"HVDC can lower drain and reduce facility cost.

M Direct current (48-V type]
Power conversion - 4 steps Power conversion - 2steps

) @) 34
ac|_Joerl [acior
oc [PLac [T Aoy | LBe .06
to 200V
Battery ICT equipment

- Decreases number of
steps required for power

Alternate current (AC)

- Thinner cables l

conversion - Impi
- Fuel cells are directly flexibility i

connected - i'.‘ _2 Jm uipment _—|'"""'"'"_"T""""
| ACI _[0c ﬁ | /
15% y Approx. DC _-_.H",‘

oc
reduction ¥ DERLY r
| Power conversion -2 steps |

[l SRR P

Advantages of DC power supply system

Rectifier — Current distribution device Current distribution device — ICT device
DC 48 V power
supply (Left)

Using high voltage
enables thinner cable
wires, which improves
workability

HVDC power
supply (Right)

HVDC power
supply (Right)

%
S %, DC 400 V grade

AC WV

Gurrent distribution
device

tmnsfnnner

For DC 48 V rectifier Rectifier  Storage

battery

=l

Using high-voltage
enables efficient use of
space

| For HVDC
rectifier
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(3) Advances of Power Electronics Technology 1n the Induction Heating Appliances
By Mr. Atsushi FujitaChief Engineer, Core Technology Development Center,
Corporate Engineering Division, Home Appliance Company, Panasonic Corporation
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Features of |IH cookers

1. Safety
...No high-temperature sections.

2. High efficiency
...No energy loss in the heat transfer

3. Comfortable
...Does not foul the air or radiate extra heat.

4. High power
...No restrictions due to temperature protection
of the heat source.
5. Good temperature-control characteristics
...Quick warming because the load is directly heated.
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Evolution of inverters for built-in IH cooktops

‘e0 ‘95 ‘oo ‘05
1 | | |

SEPP Quasi resonant SEPP || Active voltage-clamped /
mmmmmmmmm

Inverter il
[ * e
1 T1T
neration 4" generation IGBT
| oI0 v, 60 A |
[Vos: 2.0V, £ 0.16us)

itchi E0OV, TOA 500 v, 50
Switching |Nce: 2.9V, 1. 0.25u8) [ [BOC V., 65
T

device T
[ TO-2F (L) External FWD [ TO-3F (L) Built-in FWD
Product _ Z_m _ ﬁ
The fies 2004 L bl
bultin 1H cockbap "*,,me,“ mosule 200,000 yen levet 3 KW Tating power
Efficiency —+[88% »
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(4) Development of Photovoltaic Generation System in SHARP
By Mr. Tatsuo SagaExecutive Technical Research Fellow, Solar Systems Development

Group, Sharp Corp.
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" <ENNSSHARP’s PV Product

@
b (]

SingeCrysialine  Mub-Crystalng

|
Thin-Film 51 Typa
Standard Type  See-Through Type gg.'r[‘”emgh';@m

Roct-Tiie Type

Solar Moblia Pnone

EHARE -

il 1=: SHARP PR il
L Bevelopment o! saAs Compound Cell

lattice constant

— I-V CURVE

- : 2 gap 2008
1ECE0904-32d.2 0.620 cm?(spartuce sxes) WS

Sinple o :
e 229112
~ 1 Repaat Times @ §

Growth direction

[—

ST

World" s Highest Solar Gell Conversion Efficiency (Canfirmed by AIST)
=35.8% (1Sun, aperture area: 0.880cm?)

This work was performed with cooperation of New Energy and Industrial Technology Development Crganization.
1.

[fi' : GaAs NP FEBRTAE 5 W

.-Mé-sensitized Solar Cells

Counter
Electrode
Dye (Eledrolyle

1)

£l [Ef:11.2% g
= Jsc : 21.0 mAjcm?
Voc 1 0.737 V
FF :0.722

electrons

World™ s Highest Efficiency for Dye—sensitized Solar Cell (Confirmed by AIST)
=11.2% (0.219cm?) 3, 10.4% (1.004cm?) 3

Aperture Area , 1Sun
This work was performed with cooperation of New Energy and Industrial D [0/
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(5)Power Electronics for Low-Carbon Industrial Revolution
By Dr. Teruo Yoshino Technology Executive, Power Electronics Systems Division,

TMEIC

FECBP Statistical Review of World Energy June 2OO9$%F,$FL“ ’?lﬁH%ﬁF“SO
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1 Introduction

Energy consumption still increases as countries develop.
The increase hits two ceilings.

Accumulation ... Fossil fuel reserve expiration

Average ... CO, absorption capacity of the earth

Million tonnes oil equivalent
12000

Fossil fuel reserves-to-
production (R/P) ratios at the
8000 Goal-i-— =i end of 2008

0il < 50 years
Natural gas < 100 years
Coal < 150 years

10000

gl i
a3 88 3 98 03 o8

The data is from those shown in “BP Stafistical Review of World Energy June 2009 ”, hitp:/Avww.bp.com.
The plot is rearranged for every five years based on the original data to show long-range trend of energy
consumption increase.

i < BV R

2.1 MW-rated BTB for Wind Power

Wind generators increases their capacity for more generation and
higher performance.

Back-To-Back,

BTB Utility grid

Constant
frequency
50 or 60Hz

;- Variable frequency
oa around 10 - 20Hz

BTB for_ Larger




High Efficiencies for MW rated PV plants
Large-capacity PCSs are developed with high efficiency and

high system ormance. P -
———&:f :: — ;;_ o
F s ~—
250k PCS ws| 4 [
& e
-= Ik-;.. ] = - - = 11
— High Pc;gﬁicimcy
- T VY Vs WWEN
o | i
e ] L)
X —— Y
= I
freon e MPPT: Maximum Power

High system eﬁcnmcy ny“'ilevempeu MPPT control Point Tracking

2.3 Energy Management

The larger renewable genemn’on is introduced, the larger effects to the
electric grid anticipate

The energy storage is necessary to increase the renewable share in the
electric generation. One of such pioneer is a BESS system for a wind
park. 34MW BESS is in operation in Japan.

TMEGC = wim sy Eprigh S2000 THEK:, ANl A ghts nsared Page 12
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1.2Plenary Session

7Y~ [FFIEEE 1 Dr. Eisuke Masada (3 [ 174 S5 5 fofp e i S8 e 1 ffs Fﬂ -
P 05 R A S VHE > BRGNPV AR Fe “F’ AL
L *éwﬁﬂf[ﬁ&wﬂtr e El?t[aﬁ«m“é;%?é‘,i@ ch» 3R R %27343,
£' P FHVIR i 17613 2 BN 5 W d " HEflIe] 404585 Frpy 5 AREEREF 14 SRS

AE 191771 2 EBEARERE > R S Hepllh | 8869 FIfy - ﬂHl?tJEﬁ
%%E’éﬁéﬁﬁ%ﬁ%«iw TS ER PEcz(no#@E‘rﬂﬁéf[Hl“@@ﬁﬂﬁ?ﬁ%@%ﬂl
38 e[RRI AR -



%_.

TABLEI
RAITLWAY SYSTEMS IN JAPAN
classification Operating Length Annual no. of
Passengers
High Speed Rail * 2387 km 317 mullion
JE. Group™* 17.613 8.671
Urban Transports 3.684 15.074
Regional Transporis 3.360 330
* Shinkansen System
* *Former JNE excluding Shinkansen
%=
TABLE III
DIFFERENCE BETWEEN COUNTRIES
country Area of Land Railway Annual no. of
Length passengers
Us. 9,629,001 kmsqg 191.771km 2.869mullion
India 3.287.263 63,327 694,764
France 551,500 209 448 83,299
Japan 377.830 27343 404 585

INIES CONFERENCE JECCE ASTA-

IPEC-Sapporo 2010 ¢

June 21-24, 2010, Sappoit

Development based on the specific needs

qiéﬁl"l -+ : Dr. Eisuke Masada EHF’]@

9y ST L “Amerlcan Superconductor Dr. Gregory Snitchler%?,ﬁq
3E ?F’J LA (HTS) #¢ & )0 38 %% VER ﬁ{J 1 jéﬁ #37—~ N Bismuth based
superconductor(BSCCO)FIET- Mbased on Yttrium(YBCO)¥ 1990F {Cf J?F TR [
B EE S 1o A2 ERHTS AL e Sy P4 m(Naval Research) U2l AMSC A1
Northrop Grumman Corporation =Electric Machines Company%tfﬁ B’E%EFI#E‘&‘E‘J
TER] > BHEE T TYNIEA 736, SMWIVHTSFUE o [ JwEE36. SMNFY =38 SRR - AU
Emerging Energy Research fUEYE] qﬁaﬂ'“ B 7 *%‘%H&I@“%@F‘/@ Bl Vit
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SMWI | e 85 B TPl = o G gl T B /L SMWEJ3MW - i
e 4 LS EHTRATE oA & AIEGH) » [UBHSR01S o] 8 » b
RT3 e (PADD) Ol i et A Saisensy 4 R = 7 g (5 E1)
3 £ [~ 1OMWFYPMDDE &1 598300 7 B » %, ffl # [HTSFPMDDI F1 £LKY i [ (£ 150 7
I > E@{ﬂlé@?’#ﬁi}%ﬁl A A RNH (T ElﬁqAMSCEFr%“F ﬁ%%ugmmw&@%ﬁiﬁiﬁﬁl@?%
YPAPIAIR A

%=
TAEIEI

HTS RoTaTve MACHINERY DEVELOPED
Organizations Rating ?1;?:‘;
Beliance/ AMSC 1995 100 hp 1300
Feliance/AMSC 1999 1000 bp 1800
AMSC 2001 37 MW 1300
Siemens 2005 4 MW 3600
AMSC/Alstom 2003 5.0 MW 230
AMSC 2004 8 MVAr 1800
AMSC/NGC 2007 365 MW 120
Converteam (in progress) 1.7 MW 214
AMSC Proposed 10 MW 10-12

« Zero DC electrical resistance
- Metallic superconductors were

discovered in 1911
Require coofing to 4K; Hospital
MRis are the best example

w ilisnables
ultralow speed (10rpm), power tenance frae, direct drive gonerators
donse, synchronous generators " e

« Over 100 times more pawer than
copperwire of the same dimensions:

B!~ : Dr. Gregory Snitchler fuifi
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TABLET
HTS GENERATOR SPECIFICATION

Parameters WVale Units
MMVA Rating 10400 EVA
Cutput at rated lead 10000 EW
Power Factor =095 pu
Synch. Reactance 031004 e
Diameter 45t0 5 m
Weight 150 tonnes
Efficiency at rated load o6 %
Field Adjustment yes
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IPEC Sapporo 2010

enter , Sapporo, Japan

June 21-24. 2010, Sapporo Convention C

1
o~ rx
Pater K Staimar, Vies President Innovation, Powar Elsctronics ahd WV Drives, ABS Ltd., 220610

Enabled by High Power Electronics
Energy efficiency, Renewables and Smart

Grid
W

q{‘sﬂ‘:ﬁ —~ : Dr. Peter K. Steimer EIWFH’H%

Power Electronics is a cross-cutiing technology
that allows saving energy
across all steps of
cornverting primary energy into goods and life quality

Useful

(eg.coal, Enemy

ail, gas, transport

hydro, wind) electrical : equip‘nem
conversion line losses roduction efficiency
efficiency processes

Figure 4. Energy Efficiency from primary energy to end user
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TABLE IIT.

PREDICTION OF WINDPOWER FOR 2017 AND 2030

Windpower Total
2017 2030 2017 2030
Yearly growth rate 20% ...10% 3.3%
Average asset 25% 50%
utilization
Added capacity 114 390 180 290
GW GW GW GW
Added produced 250 850 790 1270
energy TWh TWh TWh TWh
(32%) (67%) | (100%) | (100%)
Contribution of 6% 21% 100% 100%
windpower in total

production

Q%‘[':ﬂ =

SERIE RS

TABLE IV.
PREDICTION OF SOLAR POWER FOR 2017 AND 2030
Solar Total
2017 2030 2017 2030
Yearly growth rate 50%...20% 3.3%
Average asset 20% 50%
utilization
Added capacity 130 500 180 290
GW GW GW GW
Added produced 228 1050 790 1270
energy TWh TWh TWh TWh
(29%) (80%) | (100%) | (100%)
Contribution of 2% 20% 100% 100%
windpower in total
production
I N N iR T R |
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recoverny T2 coeny recoweny recowen
Type - 3-phaze brushless altermator
Rated output kv 380
Generstor Yoltage kv 6.6
Fhase x Wire - ek
Mo. of poles F )
Harme - Wertizal inline water cooled doyele gas engine
Bore 2 stroke i p 155180
Mo, of cyls cyl 53
Mo, of revs. min! 1500 4800
Fuel oil - City gaz 134
Engine
Fuel consumption m?Hh 47 Ta.4q
Pgs:g:'néz:;gtsisn Lube ail - “ranmar & Lad0
Equipment Cooling system - Radiator cooling
Starting system - Electric
Turbocharger - Exhaust gas turbine wair cooler
Cortrol panel - Selfsustained (wremaote manitoring terminal)
Intake cleaner - Crry, paper filter
Battery W Starting: DC2SY Control: DC100W
LOtank L 570
Fackage Exh. silencer - Moise absorption expansion attenuation
Operation noize  dB[A] Trat 1m faverage of enargy)
Radiztor = Installed - Installed
L size i Fooo SE25 7000 filat=tal
DOry weoeight ka G100 14000 16100 14000
He=t recowvery ) Steam boiler Hot water Hotwater boiler  Steam boiler
equiprent bailer
efller e ) Cooling tower exc:z:tgg[ Cooling towmer ex;z.l:tger
L size mmm 2800 1800 2500 A&00
Diry weeight ka 4000 2200 000 200
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