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Summary

I. Title

O Feasibility study on the technology development of Inductive Power

Supply Railway System

II. Necessity of R&D

O

In need of technologies that guarantee advantages of conventional railways
which are on-time operation and safety, while improving conventional contact
type power supply devices by a non-contact power supply system. Non-contact
power supply systems require no contact wire facilities reducing maintenance
costs and solves dangers of disconnected wires and electrical contact making

possible implementation of an environmental electric rallway system.

In need of overall technical investigation and development of a power
supply-current collection-energy management system for application of the

environmental inductive power supply system.

Inductive power supply system requires no contact type power supply facilities
making it economical in the maintenance side of view and has no risk of

disconnection making it a safer method of power supply.

IM. Details and range of R&D

1. Objective of project stage 1

O

2.

Development of core technologies for a 240kW class inductive power
supply-current collection system that will be sequentially applied to replace
contact light-weight railway vehicles, urban railway vehicles, and high-speed

railway vehicles.

Subtask I : System integration and development of core technologies for
high—capacity energy conversion

Define research organization for power supply—current collection system
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technology basis

¢  Develop multi-source power supply device for online electric railways

* Develop integration technology for multi-source power supply device for online
electric railways

* Develop energy monitoring and management technology for online railways

3. Subtask II : Development of core technologies for inductive power
supply —current collection device

* Develop 270kW class supply invertor for power supply
* Develop power supply lines based on optimized design

* Develop 240kW class current collection module

4. Subtask III : Development of performance evaluation technologies for
inductive power supply-—current collection system

* Performance assessment and safety verification of electric railway inductive
power supply-current collection system by parts/combined

- Estahlish system performance test assessment criterion and manage assessment
results

- Develon svstem assessment items and assessment criterion configuration
technology

- Assess overall performance of inductive power supply-current collection system

- Develon technologies for safetv nerformance verification of inductive power
supply-current collection system

IV. Possibilities and strategy of practicalization

O Establish sequential practicalization strategy with applying inductive power
supply technology to high-speed railway vehicles as the final objective.

O Stage 1 is a project for development of core technologies on 240kW class
inductive power supply for application to light-weight railway wvehicles. If the
following technologies are studied, practicalization is possible by combinations

with related domestic technologies.

e Develop high density/speed charging technology with 90% efficiency during
idle and accelerating conditions.

e Assure 240kW class capacity by applying high-density inductive power supply
device stack technology to railway vehicle stations and acceleration sections.

e Assure minimal effects of EMI/EMC/EMF to human bodies and surrounding

- Xy -



devices caused by inductive power supply-current collection device optimized
design.

e Develop highly efficient and optimized energy management technologies by
merging  inductive power  supply technology and energy  storage
technologies(super—cap, fly-wheel, SMES).

O Consistent government funding for R&D is required to develop and practicalize
technologies during short periods. Plans to attract consistent investment by close

relationships with government departments.

O Close relationship with government and railway related institutes to secure test
line for performance assessment of developed system. Participation of raillway

vehicle manufacturing related companies and establishment of consortium needed.

V. Expectations

O Possible to distribute a safe and attractive online electric railway system that

can replace complicated conventional railway systems

O Reduce construction costs of contact wire facilities and tunnels and maintenance

costs caused by contact wire wear

O Expected to bring extreme economical influences regarding the fact that
development of green energy sources that will replace fossil fuel is in an early

stage all around the world.
O Application of know-hows accumulated from the success of developing 'Olive’

the online electric bus, development will influence many future applications in

many related areas.
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Frequency | cumentdensity wnhole body SAR | partial SAR Partial SAR | power density
Range | (ead. bodyMeNa®)' (o ne) (hoad, body) (W/ks) | (arm. foo) (W) | (W/T)
occupati ~ 1Hz 40 - - - —
onal 1-4Hz 40/f - - - -
4 Hz—1ktr 10) - - = -
1- 100kt /100 - - - -
100k~ | QM /100 0.4 10 20 -
1 (M- | 06z - 0.4 10 20 -
1061z - 30068 - - - B 50
general ~ 1Hz 8 - - - -
public 1-4 Hz 8t - - - -
4 Hz-1kiz 2 - - - -
1- 100kt /500 - - - -
100k — | QMU /500 0.08 2 4 -
10Mb - 1 06l - 0.08 2 4 -
1061z - 30061 - - - - 10
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S A 9 Z=AAR] oy 3L, FH A v XA o)A 28l (Pitch Control

System), B3 AW E(inverter) &8 /NA§ To=z &85 Ao 5.
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RADIATED EMISSON
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CONDUCTED EMISSION

TRANSIENT
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RADIATED
SUSCEPTIBILITY

BULK CURRENT
INJECTION

CONDUCTED
TRANSIENT

ELECTROSTATIC
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2005/83/EC
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AR | ALY | ZAH
pE R i RS I ANYAG
(km) | (219) | (919
1 © o] - 212 Al 114 | 6961 | 5724 | AGT i
T LRSS Sl . s 9, x 20134 $+T o4
2 | 9o-A4 ARA | 35 | 2277 | 1872 | AGT | =A2=/2A% 37
3 AgA . 5390 | 4300 | AGT | =A2%/2A4% 53
4 e 9 6300 | 4950 | AGT | wmAAw/ 24 84
5 A EA 125 | 8750 | 6875 | AGT | w=A#w/249 %4
6 Py 132 | 9240 | 7260 | AGT | mammawag s
7 = 19 | 7490 | 5500 | AGT | m=aamqeay sz
8 DMC(AHoh) 65 | 2000 | 1,300 | mwaldd | wAawwAg sy
9 A A 72 | 5200 | 4100 | AGT NeA AE Z
10 T A-7 84 87 | 6100 | 4900 | AGT NeA AE Z
11 NE DY 114 | 7980 | 6270 | AGT NeA AE Z
12 | %3 wwAx | 55 | 2000 | 1200 | w=@Ax NeA AE Z
W A=A A3
O ZA7|FEdo A= ojn] &uks] HAxd Algdo] 28 Folarl, F=YUA], FH Al 319kA]
A BolAE AR ol vid % AYe FUsn AL
O A7) FERA Aq Fo AAA A U2 2L
¥ 2-6. A71EHe] AFAL AL AE
o Z.-"_ aL
WE | wMy RE A LR
(km) | (219) | (219)
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0] ps S EE /
1 £ 4 188 | 6970 | 5553 | LIM o101 e i
RS
9 A EA 108 | 4750 | 348 |~ ' 'F 2NE
AGT
3 2 A 103 | 4512 | 3400 | ¢ AN E
AGT
4 29 A 187 | 9419 | 6700 | AGT 444 ANE
5 NEA 95 | 14000 | 12560 | AGT | cmergs =4 daz
6 LokAl 114 | 5300 | 3700 | wi# A7 AAE
7 A3 207 | 7556 | 5605 | =AAX | duegd =4 A9%
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