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Optimization of Control Parameters for Active Control Pantograph

Shigeyuki KOBAYASHI, Railway Technical Research Institute 2-8-38, Hikari-cho, Kokubunji City, Tokyo
Yoshitaka YAMASHITA, Mitsuru IKEDA, Railway Technical Research Institute
Arata MASUDA, Daisuke IBA, Kyoto Institute of Technology, Matsugasaki, Sakyo-ku, Kyoto

Contact force fluctuation is one of the most important factors to evaluate current collection performance for the high
speed trains. Because overhead contact lines are supported by cyclic poles, feedforward control technique is an effective
method to reduce contact force fluctuation. On the other hand, amplitude and delay have to be determined considering contact
wire sags, wave propagation, support cycle and more. In this paper, these control parameters are optimized based on Steepest
Descent Method, and this method is validated based on simulation and vibration test.
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Messenger wire tension: 9800N

"’1 Contact wire tension: 9800N
Messenger wire linear density: 0.99kg/m
m: Contact wire linear density: 0.70kg/m

(a) Simple catenary
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Messenger wire tension: 24500N

my - Auxiliary messenger wire tension : 19600N

¢, Contact wire tension: 14700N

Messenger wire linear density: 1.83kg/m

¢; Auxiliary messenger wire linear density : 1.83kg/m
Contact wire linear density: 1.51kg/m

(b) Compound catenary

Fig.2 Catenary and pantograph model

Tablel Specifications of pantograph model

my 11.2kg

k 14700N/m
¢ 120Ns/m
c 120Ns/m
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Table2 Optimization results
(a) Speed: 100km/h
Passive Active
A [N] At 23 | Higp: 13.3
¢ [deg] - g -10.5 | ¢yt -38.8
p-p. 65.6 36.0
Contact force [N] =y 153 394
Contact loss [%] 0 0
(b) Speed: 270km/h
Passive Active
A [N] - At 300.1 | Agp: 200
¢ [deg] “ Bie: -6.9 B 0.5
” p-p 176.4 124.5
Contact force [N] o 138 277
Contact loss [%] 2.16 0
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Fig.6  Vibration test set-up
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