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A Study on Characteristics of Overhead Rigid Conductor System
for Developing the High-speed System up to 250km/h
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(Sang-Joon Bae - Kwang-Dong Jang - Ki-Won Lee - Youn-Cheol Park)

Abstract - An overhead rigid conductor system is mainly applied to the subway and recently studies on the rigid system
have been conducted for applications such as tunnels of high-speed line and speed improvement of a conventional lines up to
250km/h. Power feeding performance which is the most important in a rigid system can be measured by contact force and
characteristics of this contact force are related to the shape and material of the R-BAR. In this paper, we analyze the
measurements of contact force, current heating temperature, impedance of a rigid conductor which was developed in Korea,
after that we compare static characteristics of home and abroad rigid conductors which have various shapes and materials.
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Fig. 1 Temperature rising test configuration
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(c) Current 4,000A (d) Current 5,000A

Room Inlet Joint Max.
Current

[A] Temp. Temp. Temp. | Temp. Rise Remark

(] (] (] K]
2,000 150 40.8 519 369 Saturation
2,500 13.8 52.8 72.8 59.0 Saturation
4,000 1456 903 1048 90.2 After 64
minutes
5,000 18.2 95.4 1085 903 After 37
minutes

Fig. 2 Temperature rising test results
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Table. 1 Characteristics of R-BAR & Rail

R-BAR Rail
Material Alﬁ%éoy Material 60 kg/m
o 9 Resistance
Conductivity @20C 51% (Q/km) 0.0126
Earth
Cross sectional area | 2,200 mi conductivity 0.01
(S/m)
Thermal resistance
coefficient 0.00429 hy (m) 0.6
Aluminum relative
permeability 1 b (m) 0.55
Radius (m) 0.0265
h (m) 5.562
018 Sl YulFAE AAISHH ofiet 2Tt
@ R-BAR 9] 7] QulElA
R QuEA 7 = 00154 + j 0.0189 [Q/kn]
QE AujEA 7, = 0.0584 + j 1.8101 [©/kn]

A7) QuEA Z = Zi + Z, = 0.0739 + j 0.8021 [$/kn]
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@ R-BAR ¢ H7H] &5 YJulEA
A QuEA Zy = 0.05883 + j 0.3878 [$/kn]
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(a) Voltage and current wave at variable speed

(b) Voltage and current wave at constant speed (SOkm/h)

Fig. 3 Analysis of current collection performance using
voltage and current wave
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Table. 2 Contact force

gy | B[ & | R
68.9 5.1 62.2 12.9
70.3 73.3 64.2 9.2
89.4 79.0 5.9 31
89.0 8.2 70.5 7.8
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(a) Domestic (~120km/h) (b) Spain (~140km/h)

(¢) Germany (~200km/h) (d) Swiss (~250km/h)
Fig. 4 R-BAR Shape

Table. 3 Shape properties

Domestic Spain Germany Swiss
Property |4 90km/h)|(~ 140km/h)|(~200km/h)|(~250km/h)
Material AB063-T6 | A6060-T6 | A6101-T6 | AB063-T6
Tensile strength
[MPa] 205 170 221 205
Tensile yield 170 140 193 170
strength [MPa]
Modulus of
elasticity [GPa] 69 66 69 69
Height [mm] 110 150 110 110
Area [mm?] 2222 2280 2298 2281
Vertical
moment of area| 116 x10% | 115 x10* | 121 x10* | 117 x10
Tyer[mm*]
Horizontal
moment of area| 334 x10" | 635 x10" | 340 x10" | 338 x10°
Trior[mm*]
Rigidity E* I
aen 23.1 x10" | 41.9 x10" | 235 x10" | 23.3 x10"
[N.mm?]

200km/h @} 250km/h OAl AME 7hsSh ABOIth HEAEC)
FEEs0 #H e R-BAR & AFQ EVdAS9 TEO
29 (rigidity) 1} YRS #HO] Y= 2% ©H HHEE ZFs)
D%, 71—/\‘10] 7-]X1/\ X}%Oﬂ O]é‘_]- i_] 1EltE_ KPO]-K ]:]. Flg 4 O]

gao] tist 2 ©H ZHE 8 A4 Table 3 I} doM, =
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(a) Max. gap : A=2.4mm (b) Max. gap : A=24mm

(d) Max. gap : A=2.3mm

(¢) Max. gap : A=2.3mm

Fig. 5 R-BAR gap analysis
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Table. 4 Aluminum alloy properties

Property A6063-T6{A6005-T5|A6060-T6|A6106-T6|A6101-T6
Tensile strength
[MPa] 205 260 170 235 221
Tensile yield
strength [MPa] 170 215 140 210 193
Modulus of
elasticity [GPa] 69 69 66 69 69
Electrical
resistivity 0.0000033{0.0000035{0.0000031 {0.0000035 {0.0000030
[ohm-cm]
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