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Catenary free technology (“Hi-tram” as contact-wire/battery hybrid LRV)

Masamichi OGASA, Railway Technical Research Institute 2-8-38, Hikari-cho, Kokubunji City

Contact'wire and on-board battery hybrid electric railway vehicle can be defined as electric energy source
hybrid electric vehicle that can drive by the energy from either contact-wire collection or on-board storage battery
or from both of energy, and that can return the regenerative brake energy to either or both of the two sources.
Then it can reuse the regenerative electric energy effectively. And contact-wire-less electric drive is also available
by the on-board battery stored energy in non-electrified lines.

We carried out the development and fabrication of a contact-wire and on-board battery hybrid light rail vehicle,
and data acquisition of the running tests on the tram line at Sapporo City Transportation Bureau and on the
railway main line at JR Shikoku, such as one charge running distance by catenary free operation, comparison of

the consumed energy against the conventional type of inverter vehicles by hybrid running.
In this paper, we reports on the running test results of our new contact-wire and battery hybrid LRV.
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#1 EBMT
Item Specification of "Hi-tram’
trainset [single car
type LHO02
passanger capacity 44 persons (seat: 20 persons including foldable seat)
weight (tare) 27.0 ton
length 12,900 mm
width 2,230 mm
size height 3,800mm (current collector folded)
floor height 350mm (low floor part) from rail surface
supply power dc 1500 V / de 600 V

acceleration: 1.1 1m/s® (4.0km/h/s)
performance deceleration: service braking 1.3m/s’ (4.6km/h/s)

emergency braking 1.4m/s’ (5.0km/h/s)
preventive braking 1.4m/s’ (5.0km/h/s)

. lithium ion rechargeable battery
m“nb::::ndw (lithium manganese oxided positive actual material)
2 (rated voltage of dc 605 V, energy capacity of 120 Ah)

IGBT-VVVF inverter 1C2M (150kVA) X 2 units
IGBT -current reversible ¢ r (600 kW) X 2 units
lcoil spring in-direct mounted bolster type

current controller

+gauge 1,067mm
*monoblock wheel (diameter of 660 mm)
bogie *1st axle : measuring wheelset for wheel/rail contact force
(leverage ratio *2nd,3rd,4th axles: with earthing brushes to axle boxes
5.14) «1st, 4th axles: with jetting device

(for adhesion improvement materials)
length: 2,553 mm (including jetting device)
width: 2,200 mm, height: 661 mm

electric command pneumatic brake with regenerative

braking system function for contact-wire/on-board storage

traction motor |three phase induction motor 60kW X 4 units

static inverter type:
+singl phase ac 100 V(3 kVA)

audfiary power *three phase ac 200 V(28 kVA)

supply ~dc 100 V(2 kW)
~dc 24 V(6 kW)
current collector |single arm current collector with spring rise and air descent
air compressor 610 |/min

supply select  [mode selecting switch

operation (1500 V mode <-> 600 V battery mode <-> 600 V mode)
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