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Abstract

Differing from general management of material, railway material
management is unique. Since TRA owned various railroad vehicles, tracks,
telecommunications, signs and electric power equipment which are quite
divergent and existing both new and old versions, managing their diverse
and large amount maintenance parts is a challenging work. Furthermore,
those major equipment parts and accessories are mainly purchased from
original manufacturers who prevail over price and delivery time. If those
are phased out, we might have to accept higher price or requested
minimum order quantity. It will easily lead to capital waste and inventory
idle problem.

To supply material on time with proper quantity and satisfying
quality, making and executing a comprehensive supply plan is necessary.
During executing phase, we should have a method to keep inventory at a
reasonable amount avoiding neither stock idle nor material shortage. In
short, supply plan and inventory control are main works of TRA material
management.

Keywords: materials supply planning, inventory control,
materials management.
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Abstract

The ticket booking system has been launched on april 15, 1997.Within 20 years,
TRA continuously provide convenient ticketing services(e.g., tickets ordering and
fetching at convenient store, the 24 hours internet-booking and voice-booking
services). According to the TRA survey, the proportion of internet-booking and
voice-booking has grown 3.8 times from 14.8% in 1999 to 71.2% in 2015. Therefore
the ticket booking system play an important role for TRA.

The volume of TRA ticket reservation has peak, off-peak and seasonal
properties. Huge amount of ticket reservation often appears on the beginning day
when ticket reservation of vacation is allowed, especially for reservation on the
popular times and sections of successive holidays. However, idle seat problem
appears in the off-peak period on ordinary days. The understanding of passenger
booking behavior is definitely an important and urgent issue. To address the idle
seat problem caused by no-show passenger, TRA implements the new policy on
August 15, 2014 to disable the reservation right.

The team use R statistical software for data mining, modeling, forecasting, and
studying the different characteristics of the passenger booking behavior. The
research contents are as follows:

1. Passenger booking behavior for each successive holiday(e.g., Chinese New

Year, Dragon Boat Festival and Mid-Autumn Festival).

2. Analysis of passenger how to handle the ticket reservations(e.g., pay or



cancel ).

3. Comparison and effect prediction of booking behavior before and after new
policy implementation.

4. Multinomial logistic regression models were used to predict the probability of
ticket purchase and cancellation.

Keywords - Ticket Booking System of TRA, Booking Behavior, Multinomial
Logistic Regression
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158 50.1 515 1.4 291 346 55| 208 139  -6.9
25% 43.0 440 1.0 367 405 38 203 155  -4.8
35k 41.1 415 05| 403 435 32| 186 149  -37
4 5% 372 370 0.2 460 494 34| 169 136 -3.2
5 5% 39.3 398 05| 442 466 24 165 136  -2.9
6 55 43.4 433  -01] 430 471 40 135 96 -39
4.3 {ERERS R SR A

[EHEFEHEEE 1R - R RS A R B PRV T 51 T Ry Z EER K (K
6.1 {5538 o AHER—FRN > WIRE A LB B TSR M E ST
AR HITRSE TSR D 175 BAK > THEYTREDR) 268 E5k - BURHY
[FHEF AT TRV - BINIRE R LB RS R E B R E

FREEA

B
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A~ HEIHT

5.1 EREHEA

LIS TR TR A S —(EER R (e - HhEs
B Ry RITE 2 —3EF(binomial) » 7R AT HERS £ FESE R R 2 TR A
R TCNEE Y 2 —sHBREEEEC Foxy Xy, e, X BY = IHVRER 7
FY 2T & BRI s

(x)
In(l—n’(x)) = BO + lel + Bzxz + .-l +Bka = XB

;H\:EPX = [1,X1 JXZ ) wee an ,Xk] ’ B = [Bo, Bl‘ Bz, ...... ) Bk]l °
2 TR gE o5 BT BRI R R — M IE AR 5 Bl - B TR R
IR0 e Y A p 935 55 m B85 Ry ¥ IR 4H (baseline category)
i FTraEME 2Y,=i0i=01,..,m—1m+1..,p—1-Y,=m">
2 TR g 5 BT R

T

HX =[1,%1,X2, eer oo Xkl > Bi = [Boir B1is B2is +ov oo Bril

XB;
n-l, — Pr(Yi — l) ) T[m = Pr(Ym = m) ’ Ej‘[l- — e [3] ’

X
1+Zj:tm e

B 1
a 1+ Zjim e*Pi

BIERE(marginal effects) ™27 TE 28 Ry BRI i — B A ARy AIlfE
SEEORE 1R AR - SIS B R E R > AR
PERFB ISR 2 R ESE R S5 1 (BRI S A% - Marginal effects 1y
BT

o

Tm

aT[i
0X

=m;(1—m;) B;
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5.2 HBREEERE

5.2.1 FESEEY

RTHSUE TR T R 3 o ISR ~ TR BTTHUR ARSI ETT
HUH -

5.2.2 B

SElFE R ~ B ~ SRl REE H 1 ~ (ERER I R TR AR B N (E 2
HERHAAT T4t 10 -

5.2.3 tHEY
In(:—;) = Boi + Brixy + Baixz + . HBrix = XB; > Hrf

X=[national, train_type, line_type, day_type, do, res_no_tkts] -
Bi = [Boi B1ir Bais e v Bri] ©

22



%10 TAHEEIEBERIIR

SEoEny | SEEs | SR | B SEEERE BRI | Hbb(%)
— O:fE == 27,932,420 48.4
N =ESN EE% .
JESES | trns_result | KR LR EEITELY 20,579,735 35.6
&RETTR ~ .
2.2 B1THUH 9,225,764 16.0
_ B RINE 2,046,171 35
national EFER] | FEHA
2 K EEE 55,691,748 96.5
415 L 407,401 0.7
6: ¢ 9,807,558 17.0
train_type Hifd =Gl
73 EH 14,611,759 25.3
8 EEH 32,911,201 57.0
1:pE4R 20,817,065 36.1
line_type gl 2l
2:5H4% 36,920,854 64.0
LEK—H 28,889,069 50.0
i N 0] 2,096,560 3.6
H 5 day type | FEEHR] | R i
3 = PUKHEE 7,538,532 13.1
5:3EH 19,213,758 33.3
o I (RES —yiii—ticl 17,495,941 30.3
do {EREE T | B
1A REFE it il 40,241,978 69.7
La4sRE 15k 39,464,620 68.4
2:THARE 2 5 12,112,652 21.0
o |3TEEYRE 3 5R 2,496,287 4.3
res_no_tkts | FHAUTREL | BEHL
A TRAITREL 4 R 2,074,155 3.6
5:7HAUsREL 5 5k 440,886 0.8
6: THAUSREL 6 5 1,149,319 2.0
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53 B/

5.3.1 BEEIGRERA TR 11
72 11 Z5TR 4R 5 W iR o frés 5
e _ REBEITHUH ZEEITHUH
ST < . - —
fhEtE | AR | Z{E | f55THE | R | Z(E
EqENE| -1.19%**| 0.00403| -295.69| -0.14***| 0.00501| -28.09
SN FE (ETIEAH)
KEFE 0.32***| 0.00183| 172.68| -0.95***| 0.00167|-569.37
18 R (BT HEH)
=% 0.16%** 0.00355| 45.78| 0.22*** 0.00467| 46.26
¥rE & -0.05***| 0.00352| -14.73| -0.13***| 0.00465| -27.56
ISk 0.01***| 0.0035 3.9| 0.05***| 0.00462| 10.64
PELR(HHEZH)
B4R 0.34***| (0.0007| 490.97| 0.15***| 0.00089| 173.95
AR H (T H4H)
i 0.24***0.00159| 152.49| 0.18***| 0.00205| 85.62
=DURER | 0.21***0.00091| 227.97| 0.18***| 0.00119| 152.62
SEH -0.12***| 0.00066(-176.67| 0.002** 0.00086| -2.13
St G HRigE)
e it 0.13*** 0.00065| 204.18| -0.39***| 0.0008|-484.93
THAVTREL 0.16***|0.00029| 551.47| 0.02***| 0.00041| 57.59
st 1. F’é*‘%&Z%ﬂ%{%E?%E%E—ﬁ o
Dk kR RIMRFE 19 ~ 5% ~ 10%HBEE/KAE -

3.Likelihood ratio=1742468.63 > P-value<0.0001
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e LaliRAg 2 S8 AEEHE - WA SRR S TR > oG AR
afzl

In(z = |n(l‘:g 1)) -1.19+0.32X +0.16X,,,-0.05X ,,+0.01X . +0.34X , +
0.24X,,+0.21X,,-0.12X,+0.13X_ +0.16X
INC2)=In(=2)=-0.14-0.95X , +0.22X,-0.13X,,+0.05X,,, +0.16X ,, +
) -

0.18X,,+0.18X,,+0.002X, ,-0.39X . +0.02X

" Z&l%ﬁ(l EREE 7 Ry AR - 0: Hofif)
Eesr (1 ERER R E LR - 0: Hifth)
¥ﬁ§§ﬁ-§(1: HERER Ry 4 > 0: HoAth)

B E (1 R A - 0: Hifi)

Hrrd e
(1 TR H B BB - 0: HiAh)

: SIS (1: e H BB Z PO T - 0: Hoih)
43.%(1:5@5%2%% + 0: BEft)
X, AR R (1 IR O Hfth)
| X, PSR (AR E 1R & 6%

(X
X,,
X,
X,
X, %%(1 AR ERER > 0 HoAth
X,
X,
X

5.3.2 ZIREE S AR B R RE

LR IR AR S TR AL AR AR AR - R M B RS e A N %
SRUBRE S ETHAET TR C R T R EIHER o DUMKRE 5 88 il

LA
af ©
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3LURHIEL » FTRERPHARSI KA R E BAHEST 2. T AE M R e
5 PSRN S T B E B 1 SR 4
45 FHUN 2 R AT+ AT PO AT 8 P
S E BN MR I — B B - VSRR 2
o EREMERPE - FIRE I (FHUMET L PR R LI 7 (8
S
s
.
0.9 -

0.8 -

0.7 - Wk A
06 - AR 3

05 - mEEEp R

0.4 7 Eifi}?

0.3 - 0.53

0.2 - : 0.46

0.1
0

15 103 4% 104 FF-43 1] 7 B ERE

4 SR TR E ) » AR EBRREETE > (b AR UMET SR PR
€)% 16% - BRI R » B BERBISE Y TIAR VTR B BECY
ST AT LRI -

0.9 -
08 4 BT i
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0.6 -
051 B
0.4 -
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¥ koo ) Zw X
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SEREFRFEHHRIE R - k& BITHCHAY AT REMERE 0 - 2B TRURRYA]
REME T > BURHTR A SEe T PHET S0 -

ik
1 -
0.9 - 0.14
0.8
0.7 -
06 - N P |
05 - W pEE
03 e
0.2 - 0.48 0.49
0.1 -
0 T )
R S A4y 5 AT
17 103 £E. 2 104 1= HEFE it~ P AAUE
12 2 TR % & HT R B R R B P
BT Ao REBEITHUS | RSB THUH
SN 0.43 0.23 0.34
REFE 0.49 0.36 0.15
{5 HEL5E 0.49 0.35 0.15
E 0.45 0.38 0.17
HriE s 0.51 0.35 0.14
EHE 0.49 0.35 0.16
PR 0.53 0.31 0.16
PR 0.46 0.38 0.16
FEIR—H 0.49 0.36 0.15
HHi 0.43 0.40 0.16
= VYR AR 0.44 0.40 0.16
“EH 0.51 0.33 0.16
{5 MEFE it 85 1) 0.48 0.32 0.20
{5 R T 1) 0.49 0.37 0.14
THAVIREL -0.0293 0.0351 -0.0058
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5.4 BRI MTERRCRIEARET Z LR

DIBIFERIE . » PR A BIRE R AR i 1T MNEIRE R =
AR HETZE (RSB THUH) -

DIEEfEE 2 - SRR E SSRGS - ME T EDERVIRE A iE
R R ARt -

DIgrAl 2 » SRR IRE ISR i - ERARRE & B ITHUMNET
SRR RENVE RS - BURHEPA R RIS R (Hig s LEHUMETSE -

LIS HAE 2 - MIfE A R P H B IR H RS = UK
(E9&=S=T=I0

LUEHEE TR 2 - SRR HEAE A ST T RGO R AR TSEUH
WL HETHIEARKZIKE -

5.5 /Ne&

S5 PR MBI N TR TSR » WP T R TRAET
ST A5 - R B I B e S 4 R T Fay
BRGS0 BRI SR L, - B e -

FESNBIRE IR 23T » SRR A EFTHUM RS - SRS IR 1
B A A AT » BV » AR - WO P
ST R -

B R LA FLERE1S - RAY G R SO AR
b IRE TR SRS © SRS - AT - iRE
P R A BT RS B G 1

SRAHTIEE S DK B BT SCE TA, » RAER BT hmp
GRS » SRR S RS TE » (TR
BB E SR S - DI RwE(E -

itk — B RN H » TR T IR - SRR R
TESBEAEEEN ST - TG R =R
BRIERAREIN - HUE TR - I TRA S SRR - B S
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NEZEMEE - (FIREAHGETREARE » BT KU A
HASE T SO SERREK -

& ] SRR RIS SR Y, > HATRE[R N Rs T S 5RaT SR B R iic
A TRE - AT DS RRAY RN B A ] -

[EREFE TR E 1% - BT HAABEEE  REGHEE BT
JHE TSRS B BIREAEEER - BE S AN LZETH
HETE  MBRAEIRE ARATEEEE » Rttt EBHUHETSE - BURTHl]
FI TR SRRV T R T R B IR E - A DIPREE RN B 4G H
HHEERE

\ A \\\Daﬁ&gﬁ

6.1 &5

AT B A A HUNET S ek 108 4F 2 104
AR TR T2 205 (T LI SR LU R S 2 17.7% - E A
SPUFE 16.5% » FHKZCETH 16.1% (K H 15.6% - HIJEE RS
MR 258 THOYIEERES - SUEEEAIEL T A E IO
5 DY N B 25 34.0% » AR 5 L AR BT 20 {25 53 -

B~ SR iR 4 TRy 48.5% % 49.6% 1T 5Lk R A EEE
R R 553 1 2 44.4% % 43.9% » T L R AT R TR s ROHT ~ A
e B3R -

104 451 ~ PR K IR TR TRE1 5 40 TR AR S
MR o BTSSR 64% 2 68% - FFUMH S LM U il
IRSRIBIE] > HOE BT R A » LU » B
ST 5 S TSI AT G B A= A SLEISEER 5 63.8% -

103 473 104 ARG TRATET SR AENE FyRF S5 0ER% DA T Fbi g
%%%J%ﬁﬁﬁﬁﬁ%&m%’ur;ﬁﬁﬁ%%mJW%W+Fﬁ%
38.4% - EHEEIFHEBEOREE LEES - RETANERASS
TR TRR AR B SR - FLR S0 - O S - B LB
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sl EELOKE RACE TR - RIGTEIHET S R N EE - SR IhET2A 1L
o IREEE G ZEIFEERR > EETRGREEY o SRR E
RECTHETRZ - BRI -

[EREFR BT I E 1R - ROt Ra A A - SRURES
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MR T (RO A TREYE TR 175 B AR - TRRYRER D
268 EiR o BUNHHE LT OASTRAVHE I - HIVIRER EBHUMETE
BRI EEUMEMEC TGS -

6.2 F

6.2.1 tRf E (B E L ENTHE] R

F ST TR T I B3y AR A TRATETSERAE I
(KRS, » 03 T A e B (BT S P TSR -

ST (% » BN RS 25 TN A A M A
B - RSN TR B R TR TR A T EEe - FL
BRI - S IR M I D S A SR S FTUH
e -

&g LAl - EEETE RS I UHEER IR s T2 - DIFET SR R4
FEEBHEOUHERENE TIRE - EIIERHERE(FH - B EIRE AT
ST RZIBI -

6.2.2 BALIRZ TR MHRRIEE - IR BRI

ARG AR IR TN SRARRE BRI T R H PR
7 EE R EEGRG TR HE T DEURE B e IREE
(S SRR - A SR BAR 5 T SRR PR - B40: H AT E 3R THE T2 &
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{ﬁ’%%ﬁ%ﬁﬁijﬁwﬁﬂ%ﬁ%%%vgm£fﬂl
MAEH I ERF TR S A L o B oo 2EE R E Rk 5 (Remote
Fiber Test System > RFTS) & ¢ 12 7'0‘5\«@%1 PRk e 2 S ABEL o gL k%t
TREFER I REEFST  F TR REELS R T 2 L E
irr?q&%f A ﬁi’aﬁ, BoEP AT 20tk 5§ REF 4 YrampE o
AHRTGIST I B P AR > Yl 1 AR A R v L
B4R o APRRAT B AL A I KT B E TR 0 BELRET P LR
MIEREREREA LA - T AREE AL TR A&

EARR T NR 92 B TR G Bk @3@1 e j % LL (Synchronous
Digital Hierarchy » SDH) > 5 ‘&4 BfE €A & B LB E R L > *
PUE R AR B AU RS R B B B B R H A
SHGEFRR o DRRIF TR B LA gl v F R
PR Tl f A AR LA E T A S B4R

Mk 1 BRT P A REFH L '—@%jﬁ‘ﬁ",: B

Abstract

In this era of information explosion, an immense quantity of
information is exposed and the security of data is valued. To provide high
speed and secure transmission network, many telecom carriers begin to
establish the optical network. Management and maintenance of optical
network become more complex and significant. The methods used past is
outdated and no efficiency. According to the statistics, because of the
human error in construction work, animal hazards, car accidents or
weather conditions, a terrestrial fiber cut happens somewhere in the world
every 30 minutes. When fiber breaks, the cost may be almost $5,600 per
minute, including network downtime, repair costs, penalties, reputation
and customer satisfaction.

Therefore, industries develop many optical network management and
maintenance tools to improve the efficiency and reduce the property loss.

Page 2



Now, building the Remote Fiber Test System (RFTS) has become a trend.
We can use this system to monitor and record the quality of fibers. When
the quality reaches the alert value, this system may send alert messages to
network managers to avoid the hazard. When fiber breaks, the emergency
scene could be shown on Geographic Information System (GIS). The
repairing time by using RFTS takes about one-tenth of that in past.

Taiwan Railways Administration (TRA) enables the Synchronous
Digital Hierarchy (SDH) system in 2003. To provide stable transmission,
TRA constructs the RFTS. This system sets several monitoring stations to
monitor the quality of fibers regularly, and deliver these monitoring
records to network management center in Taipei. If the quality of fibers
becomes poor, network managers will inform the maintenance engineers
to repair it.

Keywords: Remote Fiber Test System, Synchronous Digital Hierarchy,
RFTS, SDH
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2.3 BEHIEE
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EHIREE ;B 2-5 BESRIBERCEEENIRER o B CRE E HPTE
LB B 2 R AT 5y T8 -

By £ % BN
ol b 3 % GERE
Oax
P [] sk a5 25
O&a
F#ims B#$
b
| -] I
i Dze
TR B,Ea
2R
Ozx=
0=t
DMm
g
N
s 2l ;
L [
DAzZ
0x&
B%m
w 468 | | DZﬁ
b & b d ' Oax
=Ha-a su B
M SRR 1

23 EHESERE RO En At A E

Page 7



IPERE =

(i

=

[ 2-5 iR LA N R

Page 8




2.4 SMEIr4E

VEHRES I 24 2 B 44 %8 B Remote Fiber Test System (RFTS ) » EAHRR—f%
f& = REAB - BRI E AR T - B T IEn e NI -

EZECBES N LA SN HA T
2.4.1 E5PEfEIER % (Test System Controller » TSC)

Bk B E RN 2N 0 - e Bk E ke KB L
{EUL - EEA W > FUCKE SR S B - I 0] EEssEez
ZEHTAFRECR dp & S EMRE T ERVE B et R M E I - [EAh -
FEEPEIL—ERIARS - BERGUERFEPPE - fEE MR B e hl B0
BEHTRIRE -

242 EET/ERL (Work Station » WS)

EHTIErhZ A Edl ~ & Sl - TEEEB AT > B AR
FEHErT AN AR -

243 ESHI% (Remote Test Unit * RTU 5 B¢ Monitor Test Unit » MTU )
BEHI% BiEal b (Modular ) ZEtEa% sl EFIETAE T 0 e RS HIEGf

LA AD IR - Bl PRI ~ SERHI R e tel ~ St sesisa -
JEIRMHAE ~ SETHEREAEAE ~ ey 2 THRAH ~ SRR KOty BHAE S -

RTU it EERHa v as s A T - REEEHUIR - R IS R EA (SRR AR &5
FRIERHME es - AR EIRHERTE - RTU gE B 8h[a{E 8+ &R HE AR 25 3a -

2431  #Z=&E#EZH (Monitor Control Unit » MCU )

SRR BHE% N - BN ZES] - BRI - R (E
A EAIELR (S -

2432 FeHEERRSTESIE4H (Optical Time Domain Reflectometer * OTDR )
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2433 StiEEBEEEEAE (Optical Channel Selector » OCS )
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2434 Ye)ER4&E (Light Source Unit » LSU)
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2435 SETh=RELHIELH (Power Monitoring Unit » PMU)

Py PR NS FH 2 e > iR SRR Tl > TR
DR EMNIE B REE -

2436 e THEEH (Wavelength Division Multiplexer > WDM )

i OTDR IR = B TR B MR = s iR R [FRRE & BT B E B D
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fZ OTDR B e & HEEEINRIEE - SoRyMal e E A 1o EE OTDR

DR EEOTREIEREA FEIR (port) Bt - 2% 2-2 REiffF 54 [ERSE LS
SREH WDM R RSt -
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% 2-2 EFJaEREN WDM HsHBE TR

vhe | WDMH#HEHE | vhE | WDM EHE A=) WDM #54HE
5 16 A 40 2R 84
HbE 68 VDI 8 JEERY 6
£ 8 #1k 74 AL 10
A1k 8 ISUS 8 A 34
[Eapess 8 —K 76 £H 76
=210 76 SER 8 Hii 6
& 8 FEFR 76 piei} 38
B 8 e 8 55 6
PEE 76 =1k 38 ok 76
i 8 = 16 o 6
AT 8 fe] L1 68 FIF 76
BT 60 = [ 38 Eapid 6
Trred 16 FRER 46 F BT 38
Ep 18 A 38 FER 8
=5 16 ik 8 HL 76
SR 28 il 76 TE, 8
= 18 R 38 fmbE 38
& HE 8 X Il B 8 EE% 8
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2437 SCRMEEH [Filter - &S @8R gs (High Pass Filter » HPF) &
JE 25 (Low Pass Filter » LPF)]

GRS R R EDCR B BTl - AR e EDE
TSR » I A SDH (At e M ThE A - HE
SDH 3% /¢3S0 6 AP 48 (a8 /6 M AL OTDR o

2438 JtorIAE&HE (Splitter > SP)

AR A E AR B 2 R C DR o IS B o e DR B A T
SDH & eI (St 5 5 C DR Z Bl -

2439 BhpEEEYI#ES (Optical Test Access Unit * OTAU)
FHPZEIREAE Pl > RF R D ARES HH DI 22 2 BE R AR AR RS -
24310 &R PR

TR BEPOCRCARAE (20) BRI - Hmm Rz ss A =0 o Bifc &oeic
aae (2R) BHEIRE(EA] -

=~ EEHA

R CBEDH RS T hRE AT & &

1. JE&REH (Active fiber Testing) [EAELREH] (On-line Testing )]
BORD GRS R e R 2 e R E » B -

2. HEAREZH] (Dark fiber Testing ) [EEE&REZH] (Off-line Testing )]
B RN S SR GRS e R e - T -

 ROCHEN 2 G R IR IR B D b8 F U S 5 B > Ao B LU A
(E

1. JE4EEEAESH] (Active fiber Cycle Testing )
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TEAREIRFESH] (Active fiber Real-time Testing )
R 4R A HARS ] (Dark fiber Cycle Testing )
HE4R EIESESH] (Dark fiber Real-time Testing )
BEEN e AgRE Bl (PON Testing )

A S

3.1 JELHEHAEEH] (Active fiber Cycle Testing )

EGREDH > B LR PURED R E R 2 E O LERSE O © 1550nm
5 1310nm ) ZYeHotaR - #Et WDM (Ot % TR ) FEIRFE S AEDLEE
OER © 1625nm) JRE— RS » EITZOtS SR E M - Rt ool
SOCEFEHEA EERERR - NSV E IR E NGRS A FUE R H DR - 2
i WDM (s % TH54H) Hﬂﬂﬁ%ﬁ%/\%ﬁﬁﬁxgﬁﬁﬁ%ﬁ%ﬁﬁﬂ e e
SRR R FTEO L S5 S ImpR Al > 2538 LPF REREOLIEER - THAHEA S 958 A
e o B IREDE R -

SR ERAEDH > ELUARHEREE (Polling ) J7=UE 8 RE A MM AT I E B
A ATEEHE 100%EHBSCR - B2 EAE 3-1 -

B
TSC X

1
| 1
5 :
: I L R 0 SDH
' & B &
! I
! 1
E i |Ll|3F||LFI’F| ILPFIlLTFI
: t—— wom | [wom [—— wom | | wom |
: 1 | E— | ERE
: : ['wom | = WDM
1 : SRR
Lo mimim miom emomcom LPF LPF SDH

[ 3-1 JEaRE A A
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3.2 JEHENEFESH] (Active fiber Real-time Testing )

o o BTG B 0 B S A T B A 5 2 e~ AE S A B I DL i
(Polling) J7 AT CARALE B - HEEEENEIRRING - PR A VE AR BNE B
FF AT AL 5% - (EREEE AT -

[EIREHD, > TEAREI DR AT R 100% 5 IRER - HIERESEAIE 3-2 -

o
Tsc \
""""""""" RTU
RTU ;
! SDH SDH SDH
:
1
| Filter | | Filter | | Filter |
I I I
{wom | [wom H wom |
OLDF OLDF OLDF  OLDF
___________________

3-2 JE4R B B HI 2R AR

3.3 BZ4REHAREH] (Dark fiber Cycle Testing)

AR > BSSRE A IIZREAHE > A F Z AR R e 8t
SRR ARAE Rt imai B ai ot (A A OB AR - (RIS SRARFIR T (E
5t BOMEDEES & (TR OSSR E MU ST - HENDEERIEN
RABOCEERERS & (40 1550nm) BEANK & (1625nm ) » HE77=0ATEEE
B HIR M R GRS B AR - AERSR ~ BIPERIEAGRKR T - HAUE
[ & 3-3
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3.4 HE4RENEFESH] (Dark fiber Real-time Testing )

AR B B - (A FEH i m s LI (LSU) BEis e st
PR E—RARAE Ry e s AR (B (0 2 OEB 4R - B e R B
FREAHGERSR R B 20 DR HD G AR i B R B RO 20 4 - IF AR BN BN
PR BRI Z ABHEE AL > &AM 80%i e - HIAR R E 4N 3-4 -

TSE i
RTU

i RTU !

| | — .

1 | i OLDF OLDF 1

1 ! L 1
| ]

3-4 MR BRI B HI 2R AR
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3.5 #WEIZOLERAERRESA] (PON Testing)

L2 R B Eh = 4B4EEE (Passive Optical Network » PON) © PON
HYRE By —H 2L Y C B AR 28R > RN T AR BT ok « ol T
( Time-Division Multiplexing * TDM )~ 435 2 T.( Wavelength-Division Multiplexing °
WDM ) K43hE24 T. (Code-Division Multiplexing » CDM ) » HAEHEERS » AL

AEERET

PLE Ry B2 e B A A4e - 285 H AR Z A48 Rhdr B
A R g SR AR -

Mg~ SRR

S EIR T 06 (U T - TR RROFER A 12 88~ 24 Jthk 30
EOLSE > DIRHEREMEE N ~ 7100 - IS > E8E eI ik E - ZIIEEE
4 AEB RS (AE 4-1) ~ FEEEEEHE ZS (SMMIS) (401 4-2) K5t
2T (AE 4-3) FEE - PR FRIOCBIRE T CRmE > 2
JE BRSO C A M 2SR AR AR A TR A S R AL [FIRF BT T 31 2 SR AE

(1) BEA BB M 2 S A (8 H S S B M R B S B R - oR2R
eFER FH T AR A R B R I & B B M - DATE v B S0 R, o BITHF S i
RFfET R CROC A A B PR M TR B A0 2 SRR S -

(2) BEAYeMEIN A4 - HEDNA B RN 38 Tk » RARHETE
06 Cotigr - Tt 2 HEAIEE -

(3) BRACHEN AT - (B E 4 sa Sl LIRS  RAGRHEARZE R 16 {H
rEERTECE R L RS (210 T~ &9~ 21k - x> =
e R R R 2R - EE - 1R R B B
K12 @ ME (=40~ 8T~ R~ 210 - Fask > &l Al =
B~ RE - 0 - &R 1ERE) (A0IE 4-4) » BB A IR
SEE S EERT A HIRF S MR B > A6 o A SR [ B A (S ]
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RBC. radio block center
GSM-R I | MSTT modular decentralized element operating module

4-4 EIERARA CRBE Z e 5 L % [
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SEZ R
RS E SR e R 4ENE | http://www.railway.gov.tw/tw/index.html / BEF
25 | 28 | ZEEIKEN [EE RS E R E N E

PR=1& (2016) > (SHESEEENTAZ ) NGRS AR EIB ST R 28 =Ty
ENAR

Telcordia Technologies Generic Requirements, GR-1295-CORE, Generic
Requirements of Remote Fiber Test Systems(RFTSs), Issue 2, January 2000

Abbreviation

HPF : High Pass Filter » =i %8 25

LPF : Low Pass Filter » {88 25

LSU : Light Source Unit » Y&J55E4H

MCU : Monitor Control Unit » #ﬁ%ﬂ?ﬁﬁéﬂ

OCS : Optical Channel Selector » i i 3£ 4H

OLDF : Optical Line Distribution Frame > ;‘%iﬁ iTEac]

OTAU : Optical Test Access Unit » 2t U aes

OTDR : Optical Time Domain Reflectometer » SY:H3 1k 5z S5 4H
PMU : Power Monitoring Unit » Y¢IhZRES HIf4H

PON : Passive Optical Network » #7&)= 485 1%

RFTS : Remote Fiber Test System » S¢48%E5HI 247

RTU : Remote Test Unit » E5 %

SDH : Synchronous Digital Hierarchy - 2 B, G205 (EHlm4g RS 2248
SP : Splitter » Y775 fHEH

TSC : Test System Controller » E&7(=]HRg - 44

WDM : Wavelength Division Multiplexer » Y4575 2%

WS : Work Station » & T {Eik
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g2 my
A Study of Taguchi Analysis on the Tongue Rail of the

Articulated Switch made by Head Hardened Rail

E£AH /K Xue, Ming-Shoei!
B8 Guo, Qing-Jin’
F#44% Wang, Ming-We
Brsgialh © 2 WS HEEHES 225 57
Address : NO. 225, Guangryh Rd, Taichung City ,Taiwan (R.O.C.)
BEah (Tel) : 04-23381510
TET(E5 (E-mail) : 0703671@railway.gov.tw
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Mt i &0 S AR 9 T
Abstract

In order to solve the problems of speed, low cost and shape
transformation, one of the crucial technologies used to maintain the
competitiveness of rail products in rail industry is the planning process
that has been widely applied in rail transportation. However, the planning
job of processed products depends on various process parameters, the
gouging setting and control during processing conditions; and the
environment has naturally become one of the topics of the rail product
processing. How to improve the productivity of tongue rail and stock rail,
reduce production cost, enhance quality control, prolong the life of tongue
rail and so on are the aims of Construction and Maintenance Corps; so
that the quality of public rail transportation and public interests can be
maintained and the expenditure of the TRA can be saved.

This paper is based on the demand of promoting the life span of
tongue rail on railway routes. 50kg-N #8 articulated switch tongue rails
were planed from head hardened rail. By using Taguchi analysis method
in engineering planning, an optimal set of processing conditions can be



found. The experiment proved that by using the optimal processing
parameters, 20%~30% of tool life can be extended effectively, cost can be
reduced, collapses of tool can be decreased and surface condition and size
precision can be obtained. Except saving purchasing costs, the head
hardened rail of 50kg-N #8 made from Construction and Maintenance
Corps can be supplied to on-site construction; so that the difficulty of
tedious procurement that results in incapable instant supply of swapping
switch can also be overcome. Through benefit analysis, 25million can be
saved by using Construction and Maintenance Corps’ head hardened
tongue rail throughout whole stations in Taiwan.

Keywords: Turnout, Tongue rail, hard head rail, Taguchi analysis
method.
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H B bgs T & 5ALLE S R (orthogonal arrays) {ERE R Z SBEGGTHIVAEE - I
MAERRAETSETE R > D A E R R BORZR RS EEGTHIERY
s HY R K H B AV EE SRR R O - MEAERF—ERIRR RN - TSR TR
TR ARV B R (K - AERESMNHHO A Z w8 TREMRE A
A — 4 B R A LAV R B S BB DO TR

=~ AR

HATA RS EHA 759 EERBRRHETEZ (03K 1) > Hr 50kg-N #8 B
EiEERAS 744 EQE 1) > A RAMEZ HotEHEER - DR HE TN
iEDIEL IS (PN

* 1 LB zUE B iR B TR

TRERS A RS By 104 4£ 10 H 6 H
N 4 B4 5
W5
EZAl 35y S50kg-N | 50kg-N | 50kg-N | 50ke-N | 50kg-N [ 50kg-N
)
" PC R | AL | PC G| ARRE | PCRLE | Akpm
N #8 2 3 2 6 19 85
=R
#10 2 1 2
N #8 1 4 53 91
B
#10 1
REE #8 1 7 9 22 34
S #8 2 4 23 33 95
N #8 5 3 21 30 105
AR
#10 1 1
. 48 2 5 6 14 55
CHEES
#10 1 4 2
B 48 2
/NaT 17 20 20 68 177 470
=t 759 #8 {5 744 BYE
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2 BRI RN E
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(B S BT R EEBUE - 275 BE PRI e R G gl ol T 0y e 28 ot BB P i 30K -

FELIT 6 HEENTLAT - WWEERA ZHEZEE 1 RAEEWEA » B 4 T8

B SN S BOETT I TR A B 2T -

(1) SHEARERE © SEhEEE B 2Ea T In TAESE » SEEEs EmEE f s - Hl
TN A R

(2) IJJRERE © @RS 2 T Sy o WS S ] Al R S Y
> (BB ShiER ) B Rt WEE(RAVEN ) sET e o (HERER -

(3) Rl IE R~T A R~ e B (E R R nY B R~ B AHE
ERERF I RN T

(4) HIHHELGER © EGEEE » JJER AR (HEGRE > JJEAEBRR
A2 o

(5) SIHEE K EHIHREER © GRS RN » TJEZ g/ {54l
AR R AR A S o I A R

6) GIJUIEIACIER)  UIEEOIER) A TJ B S EYHITE T
Pl CIER) /N > VIEIRE 3/ > {8 7] E55 A EH A -

2. ROEHIHIEER AN T REN FERZE B HENE » B ESTE] B

H ~ EREE/NE - Flansz 2R ny E 2R R BHELSER > RIla] DUEREE

BHIEE AR B SN o NASCEE I TR PHEE ~ FREMHEE - KaHIRE

s HERERZE -

3. BEINERE AR E NS T EHIEERZESZE » (8 IEE

BRI B o it b ) B AL ERG PR it 2 i > AP 2 JJ B EA &

S S e 2 R AR T T EMEIEE > BUASCDUYIEA

LA R ~ WIHIAEE R B R B 3 B0 ARG 5% E B ER & -

. TEFTA SRR e H2E ] R - (control factors)fi 255 | H = {E7KAEE -
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BRI 2 BB RN F/KEES SN ERET -
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352  ERRBREESHT

AHFZE(H F REICHLE & KNOEDLER 6 SKEER:FEFTMIER » @A TR T
SR TE R E R A S RE N A o AR A HIRE P al PR e IR -
HEAA AT R 2 EhaTE L > TR R E B TR G- DAER R ) B S K g m
#EmE - ENEAIN T 2H B ENEHEEYE  FHEOER S AR HRE
HE LA T 28 - EEERZEGE R M T -

1. EIFEEEEHE TS 2R ZERA © MR ~ @R - JREETmE

R~ GIE#ELEE ~ GIHIZERE K el I VIET A O HES) -

2. RSCGEENMTRSEE « FREEE « MEHERE S HENERE -
3. DUYIMEF ~ #EAG R ~ WIHETE R E I 1 SIS I TR E Ry

BIRZE -

4. JIHEF ~ HELEEER - BIHNZERE K OIS E R UUIE S8R & 2 KR AR

T2 -

222 T EERZR/KEESR

PERE | IDITREFRZR | BBfr | K1 | K2 | KEE3
A JIEFA degree -5 0 5
B HELR AR mm/min | 9,400 | 9,600 | 9,800
C AIHIEE mm 10 15 20
D | GIHIHEEER | mm 3 4 5

5. MREBHIASBEA EACR » BB 4 HINTARFINZ @ BILEACRAME S -




*®3 ERRICHE

Exp PAE PAE faE C HEEE D
TR LG EIETARE | EEHREEERE
HE ] 1 1 " 1
HE2 1 ) > 5
HES3 1 3 3 3
HE4 9) 1 ) 3
HES 9) ) 3 1
HE6 9) 3 " :
HET 3 1 3 5
HE 8 3 ) ] 3
HE9 3 3 > 1

6. I E AR S EIN TR Z AEsH & - T E A BRI & Ay
RefiE] > SRR A0 Rkl AR~ RE RS RETE - AERE R R
W 4

T4 HRBIBERE

e A | MeEB | MEEC D m;;? AR
Exp SIS
IR | AR | HIHIRE - (mm) | (quality) (min)
tHE 1 1 1 1 1 +0.1 8 70
HE 2 1 2 2 2 +0.5 2 40
&HE 3 1 3 3 3 +0.5 1 25
HE 4 2 1 2 3 +0.2 5 60
HES 2 2 3 1 +0.1 6 30
tHE 6 2 3 1 2 +0.1 9 20
tHE T 3 1 3 2 +0 3 50
2HE 8 3 2 1 3 +0.8 7 30
HE9 3 3 2 1 +0.7 4 25
215 0.33 5.00 38.89
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5.2
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Ti  BsETHE

ERKRHERARE
{50 FHREBRSHE i) AER AN 2 [ EEAES - nIEHRsER ~ D R77 -
RIEFELAE

BUFSERRIR (E n] RIRF R ARG S Beine (E A > R TREE - N I RIS EE

PR EERIR A

A% BT EABEE gt 1% 50ke-N #8 BHEIFEZRPL e 2B N ERIERA -

ylwe g

PRIETARERCA © FRUETHRBH A= 1 52 40,000 7T
HER B E A IR OA © S0ke-N BEGHSMEN A 2,185 TLAK* 4 2K/%=8,740 7T
HERBUE N TRRAS @ 3 A/R*1,000 7T/ A*5 K =15,000 7T
&5t 23,740 7C
B A ¢ 40,000 -23,740= 16,260 7T
T D BR A 20L&y Ry I E TR A AR =y 2 %
Gl - A EUEM 2 FUEES E R 1 KETEiE G
759 & *ET AR 16,260 * 2 fE5Edn = 24,682,680 JL(&Y 2 ff 5 fEEIT)
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RIS TR Ry 7§ S LI AR A A BesReY —IE 0 TR -

DATESE SN B R R A2 T SREERREATREN - (5 TR
B 20% » TRHE TR SRR BB 15 Y SR » o]
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Abstract

If the Electric Locomotive pass through the neutral section(N/S) or
section post(P/S) of substation, not cut the PLB will cause vacuum circuit
breaker(VCB) inside substation tripped and interruption of trolley. For the
power dispatcher in currently of environment, difficultly to find the reason
of vacuum circuit breaker tripped. Through a newly developed alarm
device, its principle using current transformer(CT) to detect the fault
current caused by Electric Locomotive not cut PLB through the the neutral
section or section post of substation, then to initial alarm device and
transmit the sigmal to the remote power dispatch room, to let the power
dispatcher quickly know one of the reasons of vacuum circuit breaker
tripped, to reduce the fault of trolley, avoid driving safety and improve
service quality.

Keywords - Neutral Section ~ Section Post - Alarm device - Current
Transformer
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