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Current Collection Performance of Catenary System within Tunnel Section
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Abstract

A dynamic simulation program of a catenary-pantograph system including tunnel section and transient section is
developed in this study. The simulation program can accommodate for the pantograph of two panheads and three d.o.f
model. Using the developed program, the dynamic characteristics with a SCHUNK'S WBL 85-PANTOGRAPH are
analyzed at the conventional TAEBAEK line and its tunnel section when the catenary system is supported by a tunnel
bracket. The simulation results show that the variation of contact force and uplift displacement is allowable in general
section and the entrance and exit of a tunnel, but the uplift displacement and the separation ratio within tunnel section

is difficult to allow.
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Table 2. Parameters of the tunnel bracket
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Table 3. Parameters of the pantograph

Parameter Parameters Value
Mass 4.9kg M, 2.88kg
Stiffness 2500N/m M; 2.88kg
Damping ratio 0.00151 M; 10.45kg
My 10.15kg
K, 4600N/m
T i I gy T
L 4 Tunnel bracket ———— . K, 13500N/m
ko-n "ot Ks 8ON/m
Fo-1i- -‘LO" C; 60Ns/m
T, | | | . fosf T Fa 0.0135*V* N
25m Swm 5m Sm 25m P, 70N

Fig. 3. Model of TAEBAEK tunnel section
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Fig. 6. Average uplift displacements of front head
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Fig. 7. Average uplift displacements of rear head
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Fig. 9. Separation ratio of rear head at general section
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Fig. 11. Separation ratio of rear head at tunnel section

B Y By
UIPEAYE=EY Med H12 20068 55

Contact force{N)
8

5

&
-4
S

—3000 50 100 150 200
Running position of pantograph(m)

Fig. 12. Contact force of general section at 180 km/h

e Front head
Rear head

Displacement{mm)

50 100 150
Running position of pantograph{m)

Fig. 13. Uplift displacement of general section at 180 km/h
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Fig. 15. Uplift displacement of tunnel section at 140 km/h
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