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East i is a nick-name for a “Shinkansen General Electric And Track Inspection Car”.
This is a special train that is used to check all tracks and electrical facilities on a
regular basis to assure the safety of Shinkansen trains. Using the latest technology,
East i enables much faster inspection compared with the traditional test trains, and
keeps the Shinkansen trains in tip-top condition.
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Car No.1 Car No.2

Maintenance: Device for recording images in front | Track maintenance: Shaft for measuring
Electric power: Device for measuring distance wheel weight lateral pressure
between wires Axel-box measuring accelerometer
Signal: ATC measuring device

Telecommunications: Measuring device of train

radio equipment and its measuring base
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Car No.3

Track maintenance: Rail displacement in
longitudinal level, car jolting measuring device
Rail conditions monitoring device

Wheel weight lateral pressure data processing
device

Image recording device
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East i protects the Shinkansen lines

Every ten days, East i inspects the tracks and electric facilities of the Tohoku,
Joetsu and Nagano Shinkansen lines. It is also used to inspect the tracks and
electric facilities of the Yamagata and Akita Shinkansen lines four times a year,
which used to be done separately. With newly installed equipment such as front-
image recording device, automatic wire inspection at junctions, digital train
radio measuring device, etc., inspection precision has been greatly improved.

4=H 588
B SNOURER - /il - STAEES BHAAER, TYNIEEE
EENREEREE FEBEREAEES
IR K— L B8 FEES A EEBOREES
Car No.4 Car No.5

Electric power: Wearing-out, height, lateral
imegularities of trolley lines measuring device
Power collection conditions monitoring device
Panto-protection canopy

Electric power: Measuring base, data
processing device
Feeder circuit inspecting equipment

Signal: Measuring device installed on the
ground for train number
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Car No.6

Track maintenance: Device for recording

images in front

Electric power: Device for measuring

distance between wires
Signal: Signal measuring base
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TRACK FACILITIES

A Shinkansen train is made up of 16 cars and weighs up to 930 tons, and
the rails and track facilities must support this huge body. Because of
repeated running at high speeds of up to 275km/h, the rails wear out and
become irregular easily. When these changes become large, they can
greatly affect comfort and safety. Therefore, based on the same speed as
trains in actual service, track irregularities and ride comfort are examined
and controlled on a regular basis (once every 10 days) to ensure safety
and comfort.

[Main points to be checked]

Irregularities in longitudinal level; line and lateral distortion and cross-
level and gauge; train oscillating acceleration; wheel weight and lateral
pressure; Axel-box oscillating acceleration; under-floor noise, etc.
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Detection of vertical displacement
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Note: The two-bogie method measures the

displacement by the eccentric sine and converts it into
the inverse sine of 10m.
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Theory of detecting displacement in longitudinal level

The displacement in longitudinal level refers to irregularities on the surface of rails in longitudinal level. The
two-bogie method (eccentric sine method) is used to conduct tests under the same conditions as actual
running trains. Displacement in longitudinal level is measured using the two-bogie method to detect the
vertical displacement. It measures the vertical displacement of the inner wheel when the inner and outer
wheels are linked by a straight line (A to C) as shown in the diagram above, and then converts it into the
irregularity at the center of 10m or 40m distance by arithmetic processing.
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Magnetic detecting equipment
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Optical detecting equipment
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Theory of detecting displacement in lateral distortion

The displacement in lateral distortion refers to the displacement on the side of rails. Displacement in lateral
distortion is measured using the two-bogie method by installing detectors on the measurement frame as
shown in the drawing and detecting the location of the side of the rail by the non-contact method. Similar to
the method of detecting displacement in longitudinal level, this method measures the horizontal
displacement between the straight line linking the locations measured by the two detectors on the outside
and that linking the locations measured by the two detectors on the inside, and then converts it into the
irregularity at the center of 10m or 40m distance by arithmetic processing.
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Action power of wheel weight and
horizontal pressure.

The perpendicular power (P: wheel weight) in which a
wheel acts on a rail, and the horizontal power (Q:
horizontal pressure) in which a wheel acted on a rail
were measured, and the high-speed run safety of the
Shinkansen is managed directly.
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Horizontal oscillating acceleration
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Vertical oscillating acceleration
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Axel box oscillating acceleration, bottom
noise of a floor

Since a rail may vibrate by the very minute unevenness
on the surface of a rail and it may become the
generation source of sound at the time of a high-speed
run, while shaft box carries out oscillating acceleration
measurement and managing the very minute amount
of unevenness, direct sound is measured and it is
utilizing for environmental management.
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OVERHEAD WIRES AND RELATED FACILITIES

The overhead wires which supply Shinkansen trains with electric power are charged to 25,000
VAC and constantly receive strong pressure from pantographs. East i carefully checks the wearing-
out, lateral irregularities, etc. of trolley lines and back-ups for normal electric supply. Also, with
respect to overlapped parts and spots where crossover line devices are installed, the distance
between wires and the height from the ground are automatically examined.

[Points to be checked)]
Wearing-out, height, lateral irregularities and gradient of trolley lines; overlap; and
height differences in crossover line devices, etc.
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Pantograph for inspection and current collection
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Device for measuring space between wires
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TRANSFORMATION AND RELATED
FACILITIES

In order to support the high-speed running of Shinkansen trains, it is
necessary to supply bulk electric power without power failure. The substations
that supply this power have various equipment to maintain regular operation
using the latest computers to control the supply. Careful checks of voltage,
current, etc. are performed to back-up the narmal supply of electric power.

[Points to be checked]
No-voltage time during switching, total time required for switching, abnormal
voltage, trolley line voltage and train electric current, etc.
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SIGNAL EQUIPMENT

ATC (Automatic Train Control) is indispensable
for safe and punctual train service. To check
the functions of ATC, the train control
information that runs through rails is checked
for abnormalities. This new signal can be
applied to digital-based ATC, and is used for
measurement by train number transmission-
receipt devices. It is also used for
measurement for ATS-P (Automatic Train Stop)
to ensure that trains stop and to control
crossing facilities, etc. in local railroad lines.

[Points to be checked]
i
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TELECOMMUNICATIONS
EQUIPMENT

The Shinkansen train radio system is used for telephone
communications and data transmission among Control
center and crew when commands are given, and for
passenger services such as the pay-phones in trains and
provision of information within the train. Thus, the
system is indispensable for the safety of the Shinkansen
system and safe transportation especially in times of
emergency or when an abnormal situation occurs. The
quality and operation status of train radio system are
important checks that must never be missed to safeguard
these communications essential for train operations. In
case of emergency, an alarm is automatically notified to
the control center through train wireless lines.

[Points to be checked)]

Electric field strength, BER (Bit Error Rate), characteristics
of the bace station and the connection movement test,
etc.



BEYATL MRS Y AT 40
QFIES(CKDESE FFROZLTIEREETIE. OEa—YBRICIoTRTSNTULEYT, ZOHEEIESD
A=A PAICREUCVSRIESE. ETHORET DY, 1996 ECRRBEA SIS Y AT A [ORER T [JRAER] |4 BrEstE
—5 B Fv—N) ERICERL, —EEEEANT o et BOSUBTERERETRIEDH C—EL TITOVAT ATY . hREE I IVFIAL
—IDREUIZEIE. [l BIHERE T AR RS IO WAEDEREHLE TEFRT . [IET—FHE ] [ES—F2F8 ] FOEHs
HICERUE T, BRI RRIEDEEREHED DAE—R Py HEEEBEOBRIEDED ST, FD—BORYNI—IHEOHEESNTUVET,
T RNEROETETVE T, . .
01— PAIkBEE ThThg1 _I\Il(ew f:oprpdreh:nlslvet_Shmkans:e?bSXs.temt(COtSMT?S)
ey S = T e Shinkansen's safe and punctual operations are suppo y the computer system. This
HHET i %TE?(D:UEJ’ 9[t§ﬁ('ﬂ‘ € R dod dosta Comprehensive Shinkansen System “COSMOS" was developed and introduced in 1995 and
DT —Z [BHFRETAEEFO T —) Gt R THRAT serves as the core of operations. The central control center is in charge of transport plans and
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* Report from inspectors: The inspectors aboard East i Dﬂ;ﬁ:ﬁw . pm;;g;ﬁgja|cumim_
carefully examine the measuring data during test runs. FSAE backup
If any abnormal data are found, they are immediately Tralpsmissian F—5 (DECSICOSMOS-SCADA)
reported to the Shinkansen Control Center, which s Bitla . AR awm
issues repair orders to the sections in charge of track MO Power system control
maintenance, electrical power, signal and /
telecommunications of the branches where the 4 /
abnormality was found. IREREA (RFER R CcuS) ETERE
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e East i management: The results of inspections, which AR ) , x
i . . . Inspection train terminal Maintenance Centralized monitoring PIC.BRPRC- H'T
are first recorded in a magnetic tape in the test train, L work control system(CMS) Operation control
are processed and stored by the Shinkansen General ~ ' v — -
conltroi Center’s Server computer. After classifying Facilities control Transport planning Rolling stock control
various data for maintenance works, the analyzed power, telecommunication, track Management mformatlon,I Respor;se to lIaulures. lnsp;.cnon
: : = maintenance statistics, train operation plans, control, can history records
results are transmitted to the computer terminals of tﬁﬂlﬁy; ua’;ﬂ R car amangements,schedule _
each section. I i Power system control transmission, crew arrangements Statku'.ir;.l g(?rld control
e Repair by track maintenance crew: The maintenance : éﬂﬁigﬁfﬁ E‘Uﬁiﬁf . Centralized monitoring hwa%ysfem;:f; PRC atbases,
crew fix the defective parts of tracks and electric g;:; Fat';i:ku’;ng Pyl Facilities monitoring sDystt:m (chsl} Operat i
. : . Isaster control, eration co
arayfs I?ased on prompt reports from the test train Maintenance work control facilities monitoring Operation control, train diagrams,
and the inspected data. Inspection schedule, passemger information control,
work procedure form start to finish PRC for stations, handy terminals
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Sections tested by East i

Niigata

Nagano Shinkansan
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Principal Specifications of the type E926
Shinkansen General Electric and Track Inspection Car

£926 | E9%62 |E926313| F9264 | E9%B5 | E9266 E926-1 | E926-2 |F926-313| £926-4 | E926-5 |E926-6
fes MIC W2 T (%] M M2C Model MIC M2 T M2 M M2C
wEEE 156t 96t 4301 54 o 87 Empty car weight | 466t | 496t | 430t | 454t | 421t | 48.7t
Maximum size
i e it i Length 2gsmm | 2000mm | 22605mm
RATE |8 2:345mm Width 2.945mm
Height
B a280mm | 4280mn | a280nm | 4290mm | 4280mm | 42000m Elg 4.280mm|4,290mm|4.28[)mm|.4,290mmi4,280mm‘4,290mm
Max. running speed | Shinkansen sections: 275km/h, local train sections: 130km/h
BEEGRE FHEEM 275kmh  ERREE 130/ Bogie
e KILZSURBR Method Bolsterless method
TR Wheel base 2,250mm
3
s Sk Wheel diameter | ¢860mm |¢820mm 860mm
=W 2960mn 2820mm 0880mm Type DT207A | TRBO12 DT207A
Current collecting
ezt oT2074 TRBOI2 DT207A equipment
Method Single-arm method
A SUHNP—LER ] . Plgguqu
£ ype - | PS206 | - ot | - | PS206
et e - | e8| - [eseoea | - | Psaos B
ETHRARA Electrical system | Stinkansen sections: 25000V 501601z Local tran sections: 20000V 50Kz
BSAE HERERE TA25000V 50/60H: EFEEE  TRE0000V 50Hz Power system VWVF Inverter control
. Motor car: Electrical controled air brake (equipped with load-response
7 VVVF A2 =Sl Brake system controf) in combinafion with regenerative brake Trailer: Electrical
. ME  BATL—+GARRESIEATL—F (TAEN@IE) controled air brake (equipped with load-fesponse control)
TR SRR JL— (ol ) Traction motor Three-phase induction motor, continuous rated output 300KkW (MT205)
supply equipment
A (=5
AR il = System Static inverter
% pr: L 7= = - |SC208Ax2| — = = Running - - SC206Ax2| - - -
w5 [ ion of = - =
g P L i3 | son | oo 3 - Conversion of frequency SC13 | SC13 | sC213
& Measuring equipment|  ~ 80214 - = - -
AERER | il - N - S Shirkensen sectons: ATC Dual frequency combining method and DS-ATC method
FEERM  ATC2BREHADESTRUDS-ATCAR alety equipment | | 2 van soctons.ATS-P method. £B-TE equipment
REEE {FERE ATS-PhH. EB-TEEE
ki Shinkansen sections: LCX method, yard protection
| LCXA.
EIE ggg%g : ng%ﬁfs ﬁg’a ‘A Train tadio Local train sections: Space wave method, protection, yard
s
RAXREFEFRIST EAST JAPAN RAILWAY COMPANY
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2-2-2 Yoyogi, Shibuya-ku, Tokyo. Zip: 151-8578
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