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Abstract

TRA’s urban stations in prime locations provide a transport service to railway
travelers and also have a transport transfer function and can stimulate tourism.
Because of this, in recent years stations have successively been rebuilt as vertical
(underground or elevated) multiple use buildings. Because of the uses of train
station buildings and the special structure, application of existing building law is
difficult so many have been built after applying for and receiving “special building”
building licenses.

This paper examines the interrelationship between ‘“‘special buildings” and
“fire prevention plan” in the building law and their evolution, describing the
administrative work and points for attention for a*“special building fire prevention
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plan”in the train station building life cycle and goes on to outline future train station
development and special building fire prevention plan”trends and response strategy.
The end of the paper has a conclusion and suggestions for TRA, the aim being that
the paper will be of use to units and colleagues responsible for the future
management and maintenance of special buildings in the future.

Key words: Station buildings, operating and management, special buildings,
fire prevention plan.
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Abstract

To increase the reliability of railway vehicle electrical engineering systems and
reduce maintenance labor, modern vehicles have all replaced old-type mechanical
components with printed circuit boards (PCB). However, the breakdown rate has
increased with the increased use of PCB. To increase train control system reliability,
JR EAST in Taiwan’s Asian neighbor Japan has carried out various studies and tests
of railway vehicle electronic equipment. In the light of the fact that TRA trains have
been heavily affected by electronic equipment breakdown for a long time, in this
paper this research is arranged and provided to colleagues for future reference.

Key words: Printed circuit board, reliability, maintenance labor-saving
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Abstract

TRA purchased push-pull trains in 1994, buying 64 locomotives and 336
carriages. Hyundai precision & Ind. Co., Ltd. (Now called Hyundai Mobis) was
responsible for manufacturing the passenger carriages and U.C.W of South Africa
was responsible for making the locomotive bodies. The power systems and control
systems were made by Anglo-French company GEC ALSTHOM (now called
ALSTHOM). Push-Pull trains (P-P trains) are TRA’s main force long-distance
passenger trains. Used in operations by TRA, they are made up of 12 non-powered
passenger carriages with an electric locomotive at the front and back. The front and
back locomotives haul the carriages. The locomotive at the back pushes while the
front locomotive (the main engine) pulls.

The P-P trains have been in service since 1996, however because of design
faults, poor workmanship and inferior materials used, the responsibility of the
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manufacturers, the trains frequently break down, seriously affecting TRA’s image.
In this paper the break down of FL/TFL in the train power system is examined and a
feasible plan to reduce P-P train propulsion system malfunctions is put forward.
Firstly the type of fault over the last few years are analyzed to identify the main
reasons for propulsion system malfunction and this is used as the basic for
improvement.
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66 | 975 | 104 | 103 | 94 | 103 | 102 | 756 | 754 | 76 | dba
#17 Jt.k
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30 | 96 97 99 94 96 99 73 74 74 | dba
E1064 | 50 | 95 98 97 94 | 965 | 98 72 73 73 | dba
66 | 97 99 | 103 | 98 | 100 | 102 | 74 | 772 | 75 | dba
F 18 FER|EERE (C)
(VA=
I 2 3 4 fifii:
%
R 63.5 60 59.5
E1064 C
T (13:04 d6.F) | (13:04 6 F) | (13:04 Ik )
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E1064 JEdEsa 1l iE (cms)
7% 19 #2 66Hz » [j3K 112kph-F4 |
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#1 #2 #3
8.1 4.4 1.3 8.7 4.8 0.9 6.5 4.0 1.3
5.4 2.4 0.1 7.0 2.5 0.3 5.4 2.0 0.4
5.2 1.7 0.2 55 1.0 0.3 1.6 1.3 0.1
7 20 #8% 50Hz
#1 #2 #3
6.0 3.3 0.8 7.1 2.7 0 5.6 2.8 0.1
4.6 1.7 0 5.7 1.4 0.3 5.3 1.7 0
4.6 1.4 0 4.7 1.0 1.2 5.0 0.9 0
%21 #E% 66Hz » [F55d 120KPH-J |
#1 #2 #3
0 3.2 8.9 4.4 9.7 0.1 4.6 10
0.5 1.2 7.7 0.6 2.0 8.4 1.9 7.8
0.5 1.4 7.0 0.6 2.2 7.6 0.4 0.7 7.4
7% 22 B 50Hz
#1 #2 #3
0.1 3.1 8.5 0.1 4.6 9.1 0.1 3.4 9.1
0.3 0.5 7.7 0.6 2.0 8.1 0.9 1.7 8.8
0.1 0.17 7.1 0.1 2.0 6.7 1.1 0.6 8.3
# 23 WIEAIE
® ®® ® o e ®
® ®oe L J ® e ®
® ® e ® e e ®
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FL/TFL fii{& = 40 6,500 260,000 | #1412
FL/TFL 4M& J=| 39 200,000 7,800,000
+ 8,835,306
SOER AR T EfA H e S L 8,835,306 JT
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LISRGHERE THITGRS5E 166122)Ffriik:
e R AR ORI IS T AR e Ao 28I B BT RE R ©
This inductor is designed to limit current surges and transients in the power circuit in which
it is connected. °

PE ISR AN TR E RS - (S FHa T IBER RS -
This inductor does not require a scheduled overhaul; it need only overhauled if it has
sustained damaged. °

2 BRI AE PR R B A 0 1999 + 03 - 01 > “E1000 ZUHERT X FE A HirR S " - &
Al 25 2627 H -
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PR 1 S e FL/TFL B fE TE ikl $%

MR | EESE | EHTEE | SRR | MRR | sk | e | Rsny
1 E1006 FL2 94.01.10 31 | El011 TFL2 95.06.16
2 E1006 AFL1 94.02.21 32 | E1009 AFL1 95.06.21
3 E1008 FL1 94.02.21 33 | E1006 FL2 95.07.20
4 E1016 TFL2 94.04.06 34 | E1020 FL1 95.07.22
5 E1001 FL2 94.04.07 35 | EI1020 ACIT 95.08.05
6 E1013 AFL1 94.04.08 36 | EI018 AFL3 95.08.16
7 E1004 FL2 94.05.10 37 | E1028 AFL3 95.10.21
8 E1009 FL2 94.05.11 38 | EI1008 FL2 95.10.31
9 E1012 FL1 94.05.13 39 | E1020 ACIT 95.11.16
10 E1005 FL1 94.06.07 40 | EI1008 AFL3 95.11.17
11 E1026 FL1 94.06.07 41 E1004 FL1 96.01.21
12 E1005 FL2 94.06.07 42 | EI011 FL2 96.03.10
13 E1026 FL2 94.06.07 43 E1016 FL2 96.05.01
14 E1005 TFL1 94.06.07 44 | E1004 AFL1 96.05.15
15 E1026 TFL1 94.06.07 45 | EI1003 FL2 96.05.23
16 E1005 TFL2 94.06.07 46 | EI1003 TFL 96.05.23
17 E1026 TFL2 94.06.07 47 | EI005 FL2,TFL2 96.05.24
18 E1006 FL2 94.06.08 48 E1031 TFL2 96.08.08
19 E1019 FL1 94.06.18 49 | EIO018 TFL2 96.08.09
20 E1031 TFL2 94.07.29 50 | E1009 TFL2 96.08.14
21 E1008 FL2 94.08.01 51 | El011 TFL2 96.08.14
22 E1011 FL1 94.12.31 52 | E1021 FL2 96.08.14
23 E1007 FL1 95.01.14 53 | E1031 FL2 96.08.14
24 E1007 FL1 -~ TFLI 95.03.09 54 | EI010 AFL1 96.08.24
25 E1004 FL1 -~ TFLI 95.03.11 55 | E1009 AFL1 96.08.26
26 E1004 FL1 - TFLI 95.03.23 56 E1003 FL2 96.08.26
27 E1007 FL1 ~ TFLI 95.03.24 57 | E1005 AFL2 96.10.14
28 E1016 FL2 95.04.21 58 | E1008 | FL2- TFL2 96.11.09
29 E1027 FL1 95.05.17 59 | EI018 AFL3 96.11.30
30 E1009 FL1 95.06.04 60 | E1003 FL2 96.12.06
61 E1030 FL1 95.06.12 64 | E1005 FL2 96.12.15
62 E1030 TFL1 95.06.12 65 | E1009 AFL2 96.12.22
63 E1011 FL2 95.06.16
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Mt B Feak H A HEE Feak HIH
1 E1046-2 118 93.12.17 51 E1035-1 99432 95.03.23
2 E1051-1 147 94.02.23 52 E1054-2 35+ 95.03.25
3 E1035-2 30 94.03.19 33 E1047-1 89+37 95.03.28
4 E1046-1 58 94.03.23 54 E1047-2 62+12-1 95.03.28
5 E1043-1 22 94.04.02 55 E1056-2 1424142 95.03.30
6 E1043-2 07 94.04.02 56 E1063-2 95.03.31
7 E1060-2 137-79 94.04.08 57 E1035-1 RI19 95.04.05
8 E1040-1 129-144 94.04.22 58 E1040-1 112+ 95.04.17
9 E1063-1 133- 94.04.28 59 E1040-2 100+ 95.04.17
10 E1056-1 25R1- 94.04.29 60 E1059-2 47R+ 95.04.19
11 E1034-1 70-1+72-1 94.05.11 61 E1046-2 113460 95.04.27
12 E1034-2 70-3+72-3 94.05.11 62 E1035-1 31431 95.04.30
13 E1051-2 71-1473-1 94.05.15 63 E1045-2 49+137 95.05.06
14 E1042-1 71-4473-4 94.05.16 64 E1056-2 1284142 95.05.18
15 E1045-1 142+142 94.05.16 65 E1035-2 99499 95.05.31
16 E1045-2 47R+70 94.05.16 66 E1063-1 R19+131 95.06.02
17 E1055-1 48R+77 94.05.20 67 E1038-1 118+122 95.06.03
18 E1049-2 44+66 =it 94.05.25 68 E1038-2 66492 95.06.07
19 E1050-2 64464 Ak 94.06.03 69 E1035-1 31+88 95.06.07
20 E1045-1 143+143 94.06.12 70 E1035-2 106R+144 95.06.07
21 E1042-1 56+150 94.06.16 71 E1050-2 30+36 95.06.21
22 E1042-2 135+135 94.06.29 72 E1043-1 117498 95.06.27
23 E1049-1 70+2 94.07.06 73 E1060-2 22+R1.11 95.06.28
24 E1049-2 +36R 94.07.06 74 E1060-2 105+ 95.07.09
25 E1041-2 6 94.07.09 75 E1038-2 63R+74R 95.07.18
26 E1064-1 115+115 94.07.14 76 E1042-1 90+ 95.07.25
27 E1041-1 105+105 94.07.15 77 E1033-2 137+79 95.07.26
28 E1044-1 42483 94.07.17 78 E1046-2 99+ 95.08.01
(111+111)
29 E1047-1 49+137 94.07.20 79 E1062-2 64+64 95.08.22
30 E1047-2 112+112 94.07.20 80 E1063-2 95.08.31
31 E1056-1 11+149 94.07.24 81 E1061-2 131496 95.09.13
32 E1037-1 S1+147R 94.08.16 82 E1038-1 24447 95.09.22
33 E1037-2 50+155 94.08.16 83 E1038-2 135+135 95.09.22
34 E1059-2 17420 94.08.17 84 E1043-1 113+ 95.09.25
35 E1053-2 87+53R 94.09.02 85 E1038-2 95.09.30
36 E1060-1 94.09.08 86 E1056-1 144+ 95.10.04
37 E1056-2 113 94.09.13 87 E1056-2 150+ 95.10.04
38 E1041-1 77+ 94.09.14 88 E1033-1 63R+ 95.10.19
39 E1055-2 34+8 94.09.19 89 E1035-2 128+ 95.10.25
40 E1040-2 100 (5) 94.09.27 90 E1043-1 135+ 95.10.26
41 E1033-2 67R 94.09.27 91 E1034-1 25R1+ 95.10.27
42 E1033-1 40 94.09.28 92 E1035-2 105+105 95.11.09
43 E1036-2 42 94.10.05 93 E1060-2 70-1+ 95.11.13
44 E1040-1 1284128 94.10.14 94 E1056-2 66492 95.11.17
45 E1051-2 114+114 94.10.20 95 E1056-1 113+ 95.11.21
46 E1035-1 20420 5 95.02.17 96 E1053-2 117498 95.11.23
47 E1060-1 02+02 5 95.02.23 97 E1031-2 95.11.25
48 E1056-2 66466 95.03.07 98 E1053-1 128+ 95.12.05
49 E1042-1 93455 95.03.13 99 E1034-1 22+4R11 95.12.06
50 E1060-1 65+75 95.03.21 100 E1042-2 106R+144 95.12.09
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101 E1038-1 150+150 95.12.12 151 E1033-2 1404140 96.09.15
102 E1039-1 87+53R1 95.12.22 152 E1038-1 128+ 96.09.28
103 E1039-2 67R+147 95.12.22 153 E1038-2 118+ 96.09.28
104 E1038-2 24+47 95.12.30 154 E1060-2 22+R11 96.10.01
105 E1046-2 96.01.06 155 E1057-1 96.10.04
106 E1056-1 122+ 96.01.08 156 E1017-2 63R+74R 96.10.10
107 E1056-2 25R+ 96.01.08 157 E1051-2  |[F93110070-3+| 96.10.17
10072-3
108 E1043-1 81R+ 96.01.11 158 E1026-1 F93110072-4 | 96.10.19
109 E1037-1 96.01.19 159 E1038-1 101+142 96.10.20
110 E1037-2 96.01.19 160 E1049-2 R4+3R 96.10.27
111 E1033-1 96.01.25 161 E1036-2 |37+F9304008| 96.11.07
1/IL
112 E1035-2 50+155 96.02.02 162 E1034-2 90432 96.11.08
113 E1038-1 144+67R 96.02.05 163 E1062-1 148 96.11.14
114 E1060-2 70-1472-1 96.02.12 164 E1054-2 83+12 96.11.22
115 E1038-1 99+ 96.02.16 165 E1062-2 52+149 96.12.12
116 E1062-2 S1+147R 96.02.20 166 E1060-2 91+112 96.12.16
117 E1059-2 66492 96.03.02 167 E1035-1 22+R111 96.12.22
118 E1047-2 62+43 96.03.03 168 E1035-2 1404140 96.12.22
119 E1056-1 150+ 96.03.16 169 E1033-1 34+88 96.12.26
120 E1056-2 70-1+ 96.03.16 170 E1033-2 140+TF02 96.12.27
121 E1059-1 62+ 96.03.18 171 E1040-1 76+156 96.12.29
122 E1038-2 63R+74R 96.03.25 172 E1040-2 55+128 96.12.29
123 E1033-2 144+67R 96.03.25
124 E1058-2 96.03.28
125 E1040-2 5+ 96.04.04
126 E1055-1 24+47 96.04.07
127 E1064-1 137+79 96.04.10
128 E1064-2 1224132 96.04.10
129 E1040-1 92+118 96.04.17
130 E1063-1 93455 96.04.18
131 E1063-1 48R+77 96.04.28
132 E1042-2 106R+114 96.05.17
133 E1058-2 100+ 96.05.21
134 E1045-2 11+115 96.05.23
135 E1058-1 R19+131 96.05.26
136 E1035-1 140+TF02 96.06.06
137 E1035-2 97R+TF15 96.06.06
138 E1063-2 93+ 96.06.08
139 E1058-2 49497R 96.06.09
140 E1033-1 31+88 96.06.22
141 E1033-2 96.06.22
142 E1039-1 113+ 96.07.03
143 E1042-2 144+67R 96.07.26
144 E1063-2 65+ 96.07.29
145 E1062-1 52449 96.08.23
146 E1053-1 37+ 96.08.30
147 E1056-2 1004100 96.08.30
148 E1062-2 11+162 96.09.03
149 E1034-1 |F93110070-1 96.09.13
150 E1034-2 | F93110072-2 96.09.13
172 44
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Abstract

Electric motors often use mechanical braking, a method that is highly reliable.
However, subway carriages brake frequently and using a mechanical braking
method alone results in high costs.

This paper is mainly an examination of the subway carriage regenerative brake
circuit, first introducing the structure of the subway power supply system and
explaining its functions and design principles. MRT system load is divided into
stationary station load and dynamic load as the train moves. The former is fixed and
easy to measure, however, the carriage load changes according to the properties of
the network and difference in headway and consumes 60-70% of the total power
consumed by the subway system. The power consumption of the electric braking
system and pure friction braking during start up, acceleration, coasting and braking

LERIZERHY KEMM TR GR) FilffsesE
2B BRI R T L (R) AfgesE
3BT BRI R T (R) Ai8u%
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were measured, the effect of regenerative power consumption on the power supply
system and vehicle were examined and electric braking situation and power
regenerative voltage analyzed. Various complementary systems are proposed to
increase the regenerative power recycling rate and reduce energy waste.

Key words: Regenerative brake, load, power recycling.
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1.2.1. F#Euk (Bulk Supply Substation * BSS)

HEE IR AT [HERTAERR . 161 kv =40 60 Hz FEJH > &5
JEFE 7. REsEEEARE (Gas Insualtion Switch » GIS) HEigRRE (FH IR K
i AN ) 2 161 kv FEJI53 A1 AR E 161 kv/22.8 kv SEERER o FHFRHIHEES
i (Network Harmonic Wave).Z #45 » 5 8N & — ~ GBS IR
HAEZRES WIS 2S MVA B2 15 MVA » 4350885 (@117 22 kv PR
SRR 22 kv A URBHEBEAS > 5 [ TR GG I A5 | Bl U EE U A G

S Sk S
ARG o

1.2.2. %5878 %E (Traction Substation * TSS)

Z=n @))% (Traction Substation * TSS) & THREEE 2K F At eEnk
( Bulk Supply Substation> BSS ), 253 22 kV HYEE RS AQ #4744 R 23 ( Rectifier
Transformer ) R AS3 589 V » TR 254H (Rectifier) B4 i E I 750V
% o MR R E AL MU R B2 B A o — i [ S iR uh i I PR R
FRSERIRRAEE - BB S H 7 b RIRERR e A 1E BN BE (HI el ks
) o FERRAEEE A B E R RN ST RS - 5% 2 KRB R e
RO IE AN > IS S iR ik 2 ik e - B i e et o R R e A iy
L BRE) S > B T A
T By A E e g ] 28 30 A FE I A I FE B AR IR B 2 T I
FEAYE ~ SN EritE L, o 85 EE R R R B & HE) ~ s - w
17 ~ 2 RETEM L - REIIE (Headway) ~ F{7#i (UPTRACK) ~ Tf7
. (DOWN TRACK) -~ FUuh Biiyir RN R - s T 5 HA e
P I HRER o S5 SLAR N R R I e 2 T ) SRR G Bl A
HERE R AL R _ LT R B R R A © (KIs2 2R IEZ kR
) 7 A ER G Bk SR R R AL R R A R Y R A R U
il > FEFEEEE NS AT » T Rl L DR -
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1-2 PR
1.2.3. HIEEECESE (Station Substation > SSS)

I E LR A W B EE G - B ARG A2 22 kv BB RRER
BHBE (Ring Main Unit * RMU) Z 22 kv/380-220 v {EJBRASHBR S HiEia i (K BR
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B DI LR b B AR R B R - SR SN B R s A
7Byl (Station Substation > SSS) 43¢ A ~ B [RIEEDAFE LRGN B #k AT T
ST R EETL (Station Substation * SSS) HY A ~ B [alfg&H]
TR A R > Hoph 28R4 (Bulk Supply Substation > BSS) WY S 161/22 kV
AR AR T IR R AG 2 LG FE N (StationSubstation » SSS)

1.3. Eii R

R s |88 EEN, (Traction Substation » TSS) Hfik » #&jfi (it 40
RE(RIE F A 55 (Bulk Supply Substation » BSS) 222 kV FEEEAL22 kV BRI
( Switchgear ) {322 [#) J73EE4E (Traction Substation » TSS) - FHHZES |8 /)
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HEERFE —HRIEPREE 24 IR ZEFE S > A T R R N
EYR750 Vs [H) A8 R R EL. o B2 FE M ( Current Collector Shoe ) 5 [#2 R ERFELA
bz [ < ) » e BRI B B 7 i (o R R i < E R
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Examination of the process of promoting railway vehicle
remoulding and reducing unused material improvement

HEfE I CHANG Chien, Kun—Kuo'
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Address - No.221, Wuging 2nd Rd., Fengshan City, Kaohsiung County 83081, Taiwan (R.O.C.)
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HE

i L S EEM LR e R B SRR G KB ERYE S
ERBEEREFTA o (HAERLLAENY (Core Competency ) FYBE B .2 1% - {5E 4
B HAZ CREI AN E IR E B S Y 5 IREERG AR AR - /AEH L
BFaf TANBRILL - F82 T BSERYREHE ( Economies of specialization ) » FI_E T E5R0K
BN > 2 AR > FEE RS AN A2 F IR > R RS SRR LA -
HeE > TRTTHGE - HAlEHEERE N E R Sl A e

Py DRI  ESICAE R » 5B RBL T EHEL RS L
1 " IESCECRBEICR > DSGHARRD) ) R  RRBDRE - SLBBRIT
T | R LRIV SRR TN » PTG S5t 2 oK
O > DA R B R |

PRSI Y - (EES - BoLREMT ~ RREVEL - FIEREE
Abstract

Traditionally the enterprise approach to value chains has been to vertically
integrate whatever could be vertically integrated, including all value creation within
the value chain. However, after the core competency became widespread enterprise
found that their core capability was not in a vertically integrated industry suited and
the benefits of vertical integration are limited. In management, industries are as
separate as if there were mountains between them. With the loss of “Economies of
specialization”, plus the increased efficiency of the market and lowering of trading
costs, the result is that vertical integration is no longer popular and reducing the
level of vertical integration has become the fashion. Vertical division of labor is
popular. Today’s thinking is don’t vertically integrate when it is possibly to not
vertically integrate.

If internal control review, and cost lowering measures are strictly and
permanently implemented, then unused idle and waste materials can also become
gold. The residual value of all kinds of freight and passenger cars can be effectively
utilized to develop improved cars that meet TRA’s requirements, creating new

1= AR TR F S LR R
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opportunities and revenue for TRA!

Key words: Value chain, core competence, unused material, residual value
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Abstract

Based on visits to First Avenue Tokyo Station, Otaru Museum, Omiya
Railway Museum and Umekoji Steam Locomotive Museum this paper sums up the
key success factors and useful points in land development for use as reference when
TRA develops station land, railway museums and established and TRA formulates
asset management strategy in the future.

Key words : First Avenue Tokyo Station, Railway Museum, land development
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