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Development of the current collection system suitable for over the speed of 300-km/h

Kunio IKEDA, Railway Technical Research Institute 2-8-38, Hikari-cho, Kokubunji City
Takeshi KURITA, East Japan Railway Co.

We have developed current collection system, consisted of overhead catenary and pantograph, which enables commercial run
over the speed of 320-km/h. In order to increase the commercial speed of Shinkansen, we have to reduce the noise level more
than current condition. One of the most effective ways to reduce the noise level furthermore is to decrease the number of
pantographs to one per a train set. In present Shinkansen train, usually it has two pantographs connected with a bus line. And
they are installed to complement contact loss each other. Thus one-pantograph system requires high quality performance to
follow the overhead contact wire more than ever. Therefore, we developed current collection system in order to achieve

high-speed train operation with only one pantograph.
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Table 1 Target value for development

Table 4 Specifics of test product pantograph

M) kg k1 Nim M kg Dy ngm
Head 1 4.6 23000 13.4 81
Head 2 L3 14200 14.4 81
Head 3 0.6 10750 11.8 81

Table 5 Measured maximum values

Catenary for Catenary for
under 320km/h over 320km/h

Value | Speed at | Value | Speed at

Contact loss ratio % 4.0 310km/h 3.2 345km/h

Uplift mm 67.5 | 326km/h | 54.7 | 362km/h

Strain u 457 | 326km/h | 576 | 362km/h

. - Strain [-]
0,
Contact loss ratio [%] Uplift [mm] GTSn PHC
4 100 500 u 1,000 p
Table 2 Specifics of contact wire
Density | Tension @
Speed range v/e
i [kem) | [N] | [knvh]
Current 1.511
(~275km/h) (GT-Sn) 17,640 389 0.71
Under 320km/h 1.511
1 ;
(275~320km/h) (GT-Sn) i 8 s
Under 360km/h 0.991
I :
(320~360km/h) (PHC) 690 206 Rl
Table 3 Test conditions
Oscillation Speed Frequency
P 200,250,
Non vibration 0 mm 300km/h 0Hz
Pole cycle e 200,250, 1.1,1.4
vibration 300km/h 1.7Hz
Hanger cycle _— 200,250, 11.1,13.9
vibration 300km/h 16.7Hz

Y Retrogradewave Traveling wave Hanger span

Contact wire

=V

Pantograph
P

D

‘t 2
Fig.1. Model of pantograph and contact wire

Contact wire

Example:

Specifics of
Current pantograph
my [ke) 1.8
& [N/m] | 60700
m; [kg) 12,7

D,[Nsm]| 81

Fig.2 Pantograph model

Strip baﬁe Conta}t strip
]

1Y

Head 2 Coupling rubber
%u .q;u e |r-
ERS R =ER" § @
Head 3 Upper limiter

Fig.3 Test production pantograph head

Fig.4 Pantograph integrated testing machine

— 148 =




--o-- 2ndP_Catenary320

o g
2 = T —&— 2ndP_Catenary360
— (=] i
= k, Known value = |
:Eu [y +m., g 10 I'
cn \ —
g\ AT .
8 \ / \ Following oscillation s ’,-°‘°‘~., A_/»a\\&
3 \\ _of pantograph % PR S cn il a
Al Vg S
Tae B 260 280 300 320 340 360 380

m,

Speed [km/h]
Fig.11 Measured contact loss ratio at 2nd pantograph

®: Angular frequency
Fig.5 Pantograph characteristics of following amplitude

Contact loss ratio %

Current Head! Head2 Head3
Head

Fig.6 Results on Pantograph integrated testing machine

Typel

Fig.7 Figures of frame

Contact wire

Typel Type2
m, [kg] 0.6 0.5

& [N/m] | 10750 11000

m, [kg) 1.8 5.6

D, [Nym]| 81 48
2

Fig.8 Specifics of developed pantograph

2nd pantograph 198m Ist pantograph ~ Direction
< 3 i >
For exclusive % fold panto, Fo_r Sh}nkansen & ﬁ(i‘old panto.
Shinkansen use Conventional line use
Fig.9 Location of pantographs

--#- |stP_Catenary320 --¢-- 2ndP_Catenary320
~@-- |stP_Catenary360 -©--2ndP_Catenary360

Contact loss ratio [%]
w

260 280 300 320 340 360 380
Speed [km/h]

Fig.10 Calculated contact loss ratio
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