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Abstract

The procurement of maintenance spare parts for Taiwan Railways
Administration has long been plagued by issues such as high prices, long
delivery times and stop producing. To effectively address these concerns
and improve the supply chain for the rail industry, the Taiwan Railway
Administration has made the localization of maintenance spare parts a key
action item based on the "Transport Technology Industry White Paper”
issued by the Ministry of Transportation and Communications.

To identify key factors and accelerate the localization of the rail
industry, the Taiwan Railways Administration used the cause-and-effect
analysis method to analyze the challenges faced by localization. Based on
this analysis, we developed four main strategies: selecting priority
projects for localization, developing guidelines for research and
development and procurement of domestically produced spare parts,
establishing a website for spare parts localization, and establishing a team
to promote the localization of spare parts.

Through the implementation of these strategies, annual action plans,
and active collaboration with domestic research institutions and
companies in the rail industry to develop and produce
domestically-produced spare parts, the localization rate for Taiwan
Railways Administration maintenance spare parts has increased from
39.07% in 2019 to 45.28% in 2022, with an average annual increase of
23.00% in localization procurement value. We aims to achieve a



localization rate of over 50% by 2030 and promote the localization of
railway maintenance spare parts to increase the energy of the domestic
rail industry and promote its growth.

Keywords - Localization maintenance of spare parts, Taiwan Railways
Administration, Railways
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Abstract

The rail transportation of TRA has a complete road network around the island,
and its service targets are all over Taiwan, playing an important role in the mass
transportation market. In recent years, major fatal accidents have severely damaged
the image of TRA, and caused an uproar on the Internet. At present, public opinion
collection of TRA still lacks the volume of public opinion. In the era of
word-of-mouth in the community, comments from netizens are indeed influential.
For the sustainable operation of TRA, it is urgent to grasp the trend of public
opinion.

This study uses web crawler technology to collect articles related to TRA on
PTT Railway Board, and uses Jieba program to segment words, which is convenient
for finding out keywords and corresponding texts and then classifying texts. And
quantify it into a sentiment score to evaluate the emotional tendency of public
opinion, and verify the accuracy of the model estimated by sentiment analysis. For
the first time, the three main issues in the public opinion of TRA, such as accidents,
TRA and other industry joint bento and fresh food products, and COVID-19
pandemic, are linked together with their corresponding performance data on
operating results, and comprehensively analyzed to find out their linkage effects. In
addition, this research is applied to the design of passenger intention survey
questionnaires and the SOP of frequently asked questions on the official website, so
as to assist in the promotion of business in a timely manner and give full play to the
function of statistical support for decision-making.

Keywords © Volume of Public Opinion, PTT Railway Board, Public Opinion
Exploration, Emotional Corpus, Emotional Score, BERT Model.

32



g

_"—Efj

ZHWEEREER T FES > BACBRERE  REBEHRENEE
R B i B e iR A - SRS I A A 5 e ] 8%
i - AOPAESESNE L AR - seEEREHRES - R SRS
DARRF > I AT R EATEISE  AEEAIRESIY S o G BN B
PNIERESE - B TRE R RER - B ERIRE AR - DU LIRS Bl
IREET -

HAarE#EE R EEEEERERT.O - BRIERD)EREAREHRES
REEZRREIRE) - 2FFE 85 Tl Fat =T I REHE LIRIR
R AR - TIRARR USSR - B2 RERIERIRE -
HHEMN SRR AR IERARR | 2ERERT OEHEFARE
s RSN~ LT E RIS R BN E T FER T ERSH - R
RFERRRFT KSR > SMER 108 4 12 H 31 HE 1104 6 H 27 H 2
REINEE EE R SR TR - DHISE R B E R E8is st > L
FEF TR » (F Ry — B e B 33 W R fei o e B - DU & T
HHEE R IR EE S

ERBIRGEE - RAkEKE > WTRE RGEFKERER - RN E
TR T ERUUE R S E A (RS b S T e E &R
IIEAHTAEAC AT EOF T R AR 5 o B RS - s P (LR G B R
T A O 8 - ZEGERFHBUFEIC EE N RE - FLISE A > fE
EREIT B HIEOR - AAEAREE T > RS EEAVEF T ARENTT -
R eI 2 IREME T 2 TH - E5t= B IL5E el {757 R EE o i
Sl > HIOMHEZEEE R RS S HBRESGER - IS E Mol 255G 5
{ElEDR - R B A RS B R B (RIS A R A S A ey
RUHE -

"EASLGER ¢ 107 4£ 10 A 21 HEIBERUL 110 £ 4 A 2 HRERER -

33



=~ ErlERERE T A
2.1 Br}EREE

2.1.1 ERIKIE

RIHFTEIEEREOR Fs PTT (LS5 E ¥55) V& 2 #iEik (Railway) » 15
SES N B EEEN - e EE E EREAROZHELNRE - 8
GIEER IS REZ S - LIS ATRE T - BEOCEBEEN - ARV
RINER TR R > BN HA B EE 4008 - Instagram Kz Mobile01
% BZHMHRSCE AN A SRR o A TR - B ERE
JEIEAFATLE > kAR AEERHRESEEN 2 PTT & [EHes
AR R TR BT oA > AT BT -

BNy 0 TESTHEEE E RSN ESUHRE T - BRI
MR TR M BER AR EIBE T > i(vHk B R A HE R AHEEBE
Bl EIEEFIRIERIE 77 ~ FEHEERFEANES  HhRattarEnsy
EEERHERBEARME IR EEZREEB L -

2.1.2 BRI

PTT siER &R 108 21 H 1 HE 110412 H 31 H » &5t 1 & 66
FfESC > 41 & 3,740 Al = - A BB lEET 4,076 G- > 8 & 1,404 HI%
= BRI 109 £ 1 H COVID-19 & 1F# LRI E - Al H G LRI
EIFRIR AR  RfasG B oI EA RS > 55BN 111 4 7 HE&EF -
T 226 [RHESC > 1 3,490 A= » Hrpl@E B iaat 127 [mAksC - 2,756 HIE
= B - AR s R R R E AT E B R o TR ~ R
s A Ry U el

AWTFEEEE =S LR [T ~ HHEABREERAERSE 3
HE > HEH R EHZHEIUEB RS (4 590H 108 £ 4 H 23 H E4R) -
ULV IJCERR B R 1,806 HE - NERERA - FEEEENT
PRI EmZER] > AIH R AEFUETE R A B R R e | 28 N B H)
PR A=REBRGER - SERHIREMFE 108 4 1 5 1 HBin © FEHE

34



BREERE 18£8 A 1 H > ANASEHE 2G5 Z HEaER > Hdlk
PR A B B RHMAE IR 100 £ 5 H o MyLIREISIR B S 1E 520 > BRERs

Y2 EHENE - DR E S e o 2431 S E BRI ER0E
Fltan == -
1~ EFE S B E A S AR
&t &t &t &t il &t
EH i g i P SR
RS
PTT @D 108-110 £ D1 & 66 mllhsz > | PTT ot k= | PTT
#HE | OUIFETH 41%3%0%“ Ei o EERSCE R | SERR
G =5 HhEEEE | 0 CEEYE - FR -
R 15 4,076 RS 0 | 1EH - 12 - WA K4
H=E B 1,404 HIE = | bk » &R - &
@226 WX | SHEFT-EL-BEE -
13,490 AIEE = » H | WA BRI BOCELRTT -
th S N 127
HEST > 2,756 HI
BHE
R | D 108-1104F D920 {H FERFTEZHIEE H&H | Aige
zHE | @I ETH @51 1 BRAEET B - i
2% | O108-110 & @770 {H GoZEat e - £ | AR5
R | O FETH O =i FRARET A - e | B
i JEEL EHEBMHE T
DIt Tieba 1&%EE
}iﬁ o
bart 309,651 1 3 ) JEE F AR ¥ AHE 5 | Jieba
J&E ~ A% 1% 0 DAL Jieba 124588 | PN
FiE w2 A EAFERAM | JE
* b A [E - 56 ~ 7 9%
% > R4 A Jieba 12856
s e
BEL | @ 108-110 4F | - 1,000 & S EEE R B PREE | AR5
Bkt | @I FETH @34 4 B PUESEAR | B2
ES Z r*rwa ] o
BERER
k| 108/4/23- FHS | 18,059,547 & BINRATE LIRS E IS | 285
=51 | 110/12/31 L1RI€S F R R PR E E R | U
KL wh 1 g Mz 28 DIRPE R | Ba4
sl oo ERMEAL - TR
AN ff - B - EHyh - BHfE
FIERFDEL -

35



TE HAf X £ e Ji/)?
HH HARS BER £ j@)?
ZiE | 108/1/1- HH 1] 1,06% R E R KRR | ZEE
A# | 110/12/31 % PEI HIEE A AR E A | =~ Ut
BRI © HEAR | A4
%@A&i&o
= | [FEHEE |8H 1| FEHEER 884 BNESEFHEHE |ZH85
B | B 108/8/1- % EIHAGAHER | MEEEERFOER) |[UES
#Re | 110/12/31 By 591 4 EORT B %Hﬁ O
HE | R E EEBE MG B (e
= TR bn@ﬁ i S B RE R PR
fietg | 109/5/20- oA 109 45 5 A A |BfaiEs
BHE | 11071231 ua@mﬁﬂﬁ HefEra o |&R
==y FRAEIE T 2 F{EF|
JE - BRHEAL 0 HHE
FEHEE AR
HER -
2.2 53 ITE
At s 5 KRR » HEFEREE T AP 1 2 4> BEFEEERE

S Rl Ry B

=l -

AR A

EEEREE R

FfETSOR T

IR B B = TR RUE & A o Sl
B8 DA EERE 1 E =

SRR AT i SR 2 AT G EL AR R

MM e a2 flo 4R PTT SENRA R = EAHR SR

HIF Tieba REAHETTHEIER > (B B R R B ESCA

HE{ER/F

W = B o T SR AR I ELA R SRR - i

AN

TG ER

36




SRABRRER AT ¢
221 88 1 BEBRESE

O K7 Python #2305E= N2 BeautifulSoup EFE4RER » DIATH
B LR E M & el 2 49ES TE&%(Web crawler)Fzfi > REHAT 3 4 PTT §iE
MEEER > 5115 66 RBAESC ~ 41 5 3,740 HIH = -

O L =5 A A BRI T B R (I | = B A
&35 ~ B ~ EMU3000...55) > EfERE =850 0 51 4,076 IBALESC -

© )| Excel #TEE RS RIEE - FHERM P EE AT -

ORI K NE S 2R BBS &AL T ERIET - 15 S BIAR
s1#E 18 & 8,703 HIf » Fufi# AIbiE - BITHES R XSt BE—RAESC
& TE—EYEE  ETREEEEOR RS o BEOHERT 8 & 1,404 Al
s o DIFIETT NPT -

python R
— e > 7

MBI e HROVIREEES  SmmpEEH

PTT iR AEE gy ——

HE | X2 | &5 | 5 | 5 | @5 XE | XE | #X | X&E XE | XE
=

wy L aw L ee | % | we | m gop | wsng | e | e | s | owEn

&2 - PTTHEUEIREISEREE
2225882 : CAEEES
O : FIH Python 2 Jieba EfFEEERE > 45& 03 - HEEZ ZHAH

37




AR {5 AR (N 2 1 S R I 17555 ~ BB BGa] R B ) - MEFTSL
ZNww:Sp=psit DN FEl

O SRR - AREE T LB BT ERARAEET A2A Python
Z Wordcloud EfB##EN » DISCFER R AZMH -

OFAE | SIS R AR R B T BB % | R B S
(5T 920 () » BEEFRE » FamaHSREAY RBaEEE - fla 2 2
o~ HSE o SIARAAVEFTHIR R IR AT IO - DERTT SO Sy JE AR -

O CARETEE © (KBRS R S (R T AN i8R

Gﬁtzﬁéﬁéﬁ RS Y R SCIERENE ] K-means JEEDA I TSURME -
B E— RO R ZE A [F o S 2 BrifEa > SO IEERREREE
BHCEBEER Z FER A - (e THEE LE - (ERERE T FREALE -

O Atseas R - BEHE— TERES R 100 5 B8 S %8 2,000 HIE
atE TS TR TR T AR TR RS ) T ARk
s MR E FT“F*J Je VR S 8 REMEN - Hep

ERE L RS BT 5 A4 AE 4 B e 8 K ERERESUREEEET 3,366 7
HAERES 82.6% 5 S EALET 6 & 6,542 [l » HAEE S 81.7% -

B e SRS T
o

) TRE
a 5.7 j - =iy it
e A ng,,rtz ¥ DA T KK
tho ) As ZEEEH N BRI
python A= ﬁ?& R : g A by
Jieba F22

T ESRE R L B

Emmpmy  CTERER e el
' — s i
ARG e Rl

{gﬁﬂ‘ﬁf’sﬁ%ﬂf BI&S e =2 aat#ad - ZEEEt A - EReEEscE ST > 51 770
|

*K-means SEEL : Ry REOBEEEDL » AEEEANIE ORI IERSE AN - oTE NS E B BRI
HYERL  HEMUE RTRSIEE K (B0 BHE - S K [HERME Rzt LB RRIESE
FEREE T LR BEEEET - B E RSB EIEEE R T 0B > R RS R
HULEL - DU SRR EIR B WEEE - RIS BRI R BAREERLE -
055 9 R Y ISR (8L 1) R B8 = #4(1,604 HI)ELAT 8 K FREIAIARTEE » RILEEE il 8
REEFsboeit s -

38



(&3 ~ SCATHH

k=K VAR
iy i 8] 41| B3
0 20001 400 0 500 (1] 50 100 0 200 400
e | 199 i o 775 E 74| NEER 202
o e 139 & w78 b5 52 BRI 143
RE 106 HFL B34 HifesTi@ [N 41 Eff @ 91
HEn e 73 mak ) 16 HTES B 35 EMU3000 | 74
By M 38 mrT |10 BE W 27 KEEER 0 63
0 20 40 0 20 40 0 50 100
FE | 1 36 wts — 25 '
] fFE 134 N —
oSt W0 | o) fi —19
(L - 19 WELSS 1 13 e 14
S . BELLEE | 8 OF . 13
TS .13 HBsE | 3 EeE 9

[E4 ~ 108-110E8 K LR 1 r i el B A5 £

. EEmX  FEREH

AR
eEuREe P =E L ES HHARHE
s 4.0% 3.4% ZLEEREE 3.4%
ol 9

#87513,3665 13
100%

(5 ~ 108-1104F8K ARG S Bl B = ¥ i

39



2.2.3 E83  BEIBERGIT

KRR EHE R AIRERERIEE T HE 0 2R & Python £
#EFH > H L BERT™ (Bidirectional Encoder Representations from Transformers)
BRI RGBS R R B - S ER A BERT A -

ATGEILNE BRI 2 B R ER 8 & 1,404 HIEE = T EEHPkEE 1,000
s > TLEREIES A ZIFEWER - 4 1,000 HIEE = T EEHpkEE 600 IR
H(IE ~ F A 300 HII#HE) > HiH 80%(480 AFIGRERHEILSAL > FigaH ik
R A AEEREE - FJH 20%(120 AEgREE SR E AR T DUETTH S
SR -

RPPRPMOMONMOIN (52 1,000 FI2/ 25 » 5 TF £ 1 » 2 e
AR ¢ 600 1% 25 (1F - £i1e15 300 HIg )% ol B Bt ok

(2 VA1 W -G 7 | Python {2 » 22 A BERT fei

3| gy B 80%(480 SN AR EHL - HETLIEA -
D CTE S (5 ) 20%(120 HI)BRE R - STASBUELERER -

(s WA ECTE Ol k) TR R T ~ BB -

6 - $RAIBERT (L 17 8%

YBERT #5% : {4 Google £ » 35 B4l S A HETT 7o 7 H5.2¢ (Masked-Language Modeling)
R FEHI_E T 32 (Next Sentence Prediction) 2 (17% » Fipall| 4k IR o
CHoGES R | EISHA R EEES RS ST - EARE HAETEE -

40



| GEHH80%) EprgEkH20%)

@ WA @ B
REH R - e | o LA i
T \ . _ B oy
ii;%%ﬁZ@%%ﬁﬁﬁ%ﬁi e I LRI R R T
PRI LE ziﬁiiiiiﬁaﬁgﬁﬁﬁﬁﬁ -
R B i r— o
PP ISR R |
A R

(&7 ~ I R

[EHEFISR5ERCZ BERT AL EFTRIERE = 11 ~ SFEHE - Kok
EH2 51,084 J1(25.9%) - A[ABE =L 6 & 320 HI(74.1%) > RATRETRIFEGY
80 ST ~ &R H&ET+1 5-1 5 R SC S R Uz SO B
BB RN A SR Sl SRR AR R AR DU i A7 B R E R &
5 BB R Buinis & LR H A R BOE SO 18 BT BOnga & 7 DU

(Z-score standardization) -

C Hf = 12,0 FRAB X T8 EE

R R 7y =

AR A BR = I, o= TR

BERT 5%

5y A:—:ﬁ'\'x: - - IFEE\E{tEIE“
= ¢ P RGRBIHILGI D y e

(B8 ~ 77 BERTHEAY

41




BAIESETIERGDEER(D -

RSO R B R RSO O & S B BT -

e T 2 H 15 BT B35 25 % H T A e B S0 2 15 B 80
© & TR é?ﬁ;bﬁl‘%ﬁﬁ{ [:(Z—scoreEst—ar;éiardization) o B

B9 ~ & ¥ B E S T
224 B4 | EEUREE RS

552575 1 (confusion matrix) (4 75 L1 s LB B RS G R 2 S E » 3 4
SRR A AEIE(ANZS 2)  SRSE BNt TP(True positive) B FN(False negative)ft
SN B I TR 465 5053 1 B T R E4 ) » FP(False positive) 5 TN(True
negative) 7 B By £ (A TS P G S 4 P By E R 4 =

%2 - SRR
TR ER iR

TP FN
E==107d
HRAIER | 1. positive | False negative
FP TN
==y
HR R False positive True negative
HelE (Accuracy) (%) = e X 100%

Fo P AR {0 B — Sl Sk M1 B Bl i 1L AR AU Pt BB 2 S R ] RE AR AR HROR
ware o AWTFEAEER LU RSG5 X GRS ERETL.Z 1,000 HITE
EkeE R Pk 55 600 IS = (401 6) > 80%(480 R/l Ekt 2 TR > 20%(120
ANEREEERMETTIE ~ BB o JRAEREST L Z R 3 s - P AERER
e 96.3% o FLoPofRERE Sy T A $E i Ky 82 7] 5 BRAGEER 1.5% - ek Ry & i g6
fili Ry IR S REAGEER 2.2% -

42



23~ 108- 1104 BB MR P Bt et

HH TP TN FN FP S HERERR (%)
SRR 61.2 54.4 1.8 2.6
96.3
F-2R(%) 51.0 453 15 2.2
SER AT S +
JE AR =y S GRS
. LR
O i i
TEHI HE
TEF A B R M 3 T e | EE | A
20| S 5] o,
T TP EN SRR i i
o .. . B LRI R RS ERTIE 1ETH 1ETH
i=9l=l True positive False negative .
[ = ™ PR4R b —HERS WU TR AR BN S S A A
T .. . ABIENHE - SERATHIAEH! iE 1 £ [
/@ | False positive RITEREEUNE —
e ar R A B
R REEEES AR Ef Ef
e FELRE A AR L e e ol 52 N N
LDAAST BT BB - FE b 858 R R R B ss okt effs AFl AFl
HET 5 WAGES » EERaE R ST - ... ARG E ) YR B S — R AT Ha] B
TPATN AR A S — R iE 1 £ [
2 HEHER(N)= rprrprrnarn X 100% B EHAR T IR BB S faE | R

@10 ~ JEAEFEME BT
2.2.5 2 EBES ¢ BBER R R

ARSI UL S IE R 8 0 (AR A E A5 E B (QOE)™ » 4%
GRS B 2 AR S B (QoS) M Ry B sE 4 5 2 R IR /74T R
BEBRIEPRRT o DUARIFE R 2 = K E R B B B A s A e 22 -
R A B (R B E-0.5 - Ry SR - SR B (E R R
RIS LR - HAHRE RS & 0.4 > B IEAERE -

o[ FH B 55 B (QOE, Quaality of Experience) : /s FH # 1AV 2 406 » A DA AS B {5
B EB(ERE BBk -

M kiR 5 E 5 (QoS, Quality of Service) : ForiE B BRI B Y g - FELIMURIR IR ALE
ZRe#sanE > TREILAE S IR S E IR R (R -

43




EREEER S oo ai B A E L[N

y=3
ic A=y S
& == tiia
T B HETT SOARE A B SR ]
15 BB LR et B OOAR F BT HE
F¥F BERT IS5 Kz {5 FH R V% HE e
AL R AE R
STEEHES - R FES =B R
EEGTEL ( QoE,Quality of Experience )

i AH BE S E AR (QoS, Quality of Service )
ol e

Sk A mapis

11 ~ BRI DB

= HEER

3.1 ESEBFMERREBE

AUETERS AT " TR T S S RIS
P SRR MR ES o TEE ) KT ERERE ) F8REH  H
AT 3 FEHEEBEE TR HET 59 H - ARLEREEET 33 H ke - HER
HEIFROTE > BB AR 5[ SR AHHEREL 2 WUE > ERRE A (E

44




TR R BN B SRAE R EERESE . R EHEIEZ
EEBVERELEEY S 2 RIEAERIE 5531 2 4 COVID-19 15 B
BRI ARG - SR B Y S R M 5 [ S A A A RO B - BRI
Bt ECRBLE R [AB R B HEEHEE - SUE PRI S8R HE S

ARETREER ~ FEIR R BRI E R R = (E - Bl
RALRCR > JEW RS RSB (5 - R R e B EE s A EE
JrilEE 82.0%); 74.8% - M{EE ERERILUE R EEZ K 59.1% - MEEEUE
1 F R L& TE R o BUE R IE A R IR EHE - S F (R
RO BHIR A FILA 2 ARAERHE - BRETITEREUNE E KA
MR & BRI R E RS0 (RIS IB IR B2 BB B I 2 B AR A
MRt > AIE AR EH A B 2 PR -

3.1.1 B E R BRI B RR b

FRE SRR 2 15 IR 7T B (QOE) K E 35k ] (QoS) ¥ e 22 - FLAHRH (A B
-0.5 > Ry EEAERH o FHATENSE BRI R ILGA - RS S R %
FREREL > MTHEBESFHECER ARG AR LS M SR SR - NEH
FRAE - HHEEMESE -SRI 2HY - R aRE R R P
BRERZE N R E R - BN EE3E Y [ TR EB R EEBER (A E
Ik 239 Uk - P RUL T HESE 76 20 3 FAEETEY 1.8 TEF) SR E (K
eaZEfm  BITHER R 12 - DUEITE R s B S AR EE -

BEEESE]18068F

45



[&12 ~ A EmZER TR RIEAE TR E R ER

FRE BRI 2 15 B B (QOE) R ARG (QOS) A I 2% » E i Ry B EEAYTT
RSN - ARG ~ SPAOESBET - RGBSR iR - EE R
ZERERIRE N R AKEE » FRIERIFREIAEE 09N - HARRE T RE & —
b BBV RS RS AR R EED » (EgE
HoAES 1 H 2 DBEEER > NEEREREEU & E s - A
BB R T R (L 23R - U BR IR B URIE e - ARy
HYEEF -

| :f; 5 & 7 E‘JB'J 10 11 EEI 1 2 3 4 5 F:-Ins7 & 2 10 11 ZEI 1 2 3 4 5 6:-07 B 9 10 11 12
QokE-
=AL
— g = 2,000
189" (oo 12540 84 1841, Eﬂfasfﬁ-j gEIQ
A ?}“ﬁ%ﬂ?}%ﬁﬁ noEaga) /| £EsHsRR
R 0 o (B B xemsesl Tl suaress
é%éﬂ;ﬁ?ﬁ 05918288165 || maemeas | 7)) sEmnRan S5
002IAE KRS #1525 » & |lhses/ VgL 3es R |
TR e R §R K AR | N 1,585%b »
TR o W Ehyieen I 1)
L B e
| oo N7 A28R387 p._/ Looo
| TEaE) FIEER], @ HE i EIiEsR
e R 3RE
1112 # R
\ l,841F) - J
500

13 ~ SR RIS R T B s R A b

ATFEREMGEE AR THEH > NELRHRFEMARE H - (EESEE T2
s o BFEAR 109 4 12 H 4 HET- RIS ESE RS > BT ARE
RS AERCRPYIEAR T E H - HE B R BE s 1 °K-0.5 73 225 5 °K-1.6
T (&) > 55 9 R-1.1 43 (KK) - iz 10 KT BE#IE+0.8 77 (ARG RS
ARIRRS B IE P PREIE R  MARRIRE L AERASEBESE 2 H - AHiEsE R
E5% 5 HEEE > BEHEBEOBAERH BIESERE 4K +04 57 H5 TR
+0.5 77) > FEHEZFEAVE DML IEREE © P BESUESE SR H 5
1 Rier 596 FhiZ il 225 9 K 246 ) > 255 10 REEHIHIEHE R -

46



FOFEAR 110 5 4 H 2 AEEF /K E Z S IEGR IS > SR
49 NSEU R 311 NEGE (S > IERHETE 2R - BN GRS R ERE o > Eam—
RFXEBHL PR R H - 204 A 28U A & m R R 8 - B H B o RN
ZERK-15.2 77 > HES 9 H(4 A 10 H)ABAT 0 PR T SRk it sk ]
FEER H & T H 4 H 3 HEZ 1,841 FH(30 43 41 #0) 5 3 H(4 H 4 H)
NEREh B ET TRRRE 22 462 F) - LARI(F SR 2 S EER P ey 9 K > &
HERPSR  REEFZAEEES -

DE FHIBEREAHK s st e B
2.0 + r 600
LO A

0.0 T T T T T T T T T 0

-1.0 4

-2.0 -

1248 58 6H 7H 8H 9H 108 118 12H 138

(14 ~ 1095575 JrHlA B B3 7 B 17 IR B B Ak by ] A

R E G o TSI SRR s
160 1841 - 2,000
1,112 - - 1,000
462 502 356 408 346 o281 383 402
0.0 T T T T T T T T T 0
-0.0 -0.1
-1.3
-2.8 -2.8
-4. -3.9
6.3 4.2
-10.4
-16.0 7 .15.2

4828 3H 48 5H 6H 7H 88 9H 10H 11H

15 ~ 110 47 A P EE A S 3 A A 1 3 477
3.2 BRI FERAE E KA R o B B S

PLE S SR (R R e o 2 T IR B (QOE) B B B e (QOS) 11
Wiz HAHR(RECE 0.4 Ry EIEMRE - RRBEETEBALR > HIFERIR
AHITHRSR - Ee R E NN E S SRR - L 109 52 5 H of I A] DL i
BWElEAA > EEREEE T 2R ENEE - SEEERAEREMENEE
PR E - JGEEEERENRE - 109 52 5 H o MAERG B39 /IR - 5 A 24 HIFE

47



WEF A& 5.9 B -

EFRE SRR (R MR RS RGT R 5 % > HEEKF & 110
F12 H 23 HEARRERFORMTR Ry NEERER) (HE(QoS: 215
{E ~ QOE : +1.7 93) ~ 109 4= 9 H 23 HEMHE M A " T, 78l
E T 22(QoS © 3.3 [ - QOE : +1.6 /1) ~ 110 4 3 H 26 HEh & & BRI
FEELAF(QOS © 2.7 F#EfHE ~ QoE : +1.547) ~ 109 4 9 H 16 H¥hg— RN
J37(QoS : 3.3 Ef[ ~ QOE : +1.5 53) k¢ 109 £ 5 H 20 H =5l et B vim B K
EAi(QoS = 5.2 HfE ~ QoE = +1.577) » LA MAEER E f 108 5 8 H 26 HIK
FMCERSEERAEE  (FE/NSEUrAE AR - HEREEERINE
AHETERSY - DR 109 £ 2 H 22 HaEpss T IR E - B3 ii e A
H5lEsoralmeEE LS HmEENE -

o o

| 108 | 109 | 110
B E8) 10 =33 12|1 i S EN KA ER Bl 12|1 tS B ER KRR RE

Hal

QuE.
ERTRR
[ s

[}
" fosxEeA2eBmEE 100 F 2 B 22 110 & 3 AR
: » |[ 100£ 0816812 } F &S
i 24 5 |E o \ e as |[ErE2zsn | (anmmr) -
. : sl 4E-HhE 185 a0
: 109558208 52 V : o EEfEEE [E| ¢
2RHEMAE 7 = $0953 6 H 0T |2l
_ & AR 0.15;:% 3 19 | |HERESE
- 2L (15 81142EB13 [\L78 ’
i i &};;fwizmﬁa
| BB, 1.5
()

116 - 225 I 2 R A B F S R T B S R

(e R BB AR E T BIEE - B RSN > SERS T RO
5 2 IEEIEE > DL 110 S5 FE BBl > (3 Bt > ZaE SR R
HARESECS > B BB U S (B A S S SR - o B ST vE BIS
A FEEAER 55 11 B Y12 bk & 1 0.9 4 IFfs - He
WE R > RENIGOHES S T BRI | S am o L
B OEERAES 1T -

¢ TF B B A B €S T 22 > P TS R P L ) R 5 Pl
R (EE > DERITRIEY - K B R Y BB > G140 ¢ 110 RS

48



HEREXZEZHREZHER - ETEIRER 110 4 3 A 1 i EZER A
A SIEEES L ~ BROMHERA - st EELLSH) - 3 H 5 HE M
5] T AOEEEE 7.6 EEBAL > EE(EEEHEER G, EHEREE 09
oy B H 3R T ALdEns H & 500 ERILUEE , HEOIBURE 0.7 77 EBE
H- P EEHEZET] 2.0 SE{E S EEREHR OEERTZ 1.6 B{ENRE 2 5% -
5 2 EHEEVEETR - B HPIYERT 2.0 EE ;5 3EAIR THEEAE -
SRR ES T | T B2 2 EEUEE - TTHER ) BRI EE
& BT R 1.1 Ko 1.3 03 i H V8 B IREE 2.2 B 255 4 B EHE BALRELE |
BRI EOE 1.5 77 » EHEEEIJR LA EEH S 2.3 HE - BOREHATZ S E
RIESE 0 4 B -

DY | - : ! LA e

1g . FEEHN 1R | HESEE1M B2W ; $3A ; FHaW %a
Lo - THIOWE L6 B FHRME 2.0 I THAME 2.0 BA FHOME 22 RATHANE23RA

14 - : - 25
12 _ ; Ve, fos 0N 5 - 20
1.0 : |

- 15

0.8 - . |
0.6 | ! 1.0
0.4 ' ' . |

) 0.5
0.2 - | : |

ey - ' | : 0
268 58 128 198 2% B.

EIEHEEREREEHE ERYHOERHEE .

17 ~ L0 RELA S O & B R B S SR T

3.3 1% EREE BRI GR R 4

PR B 2 15 BT #(QOE) ke 2 2 A\ B (QoS) Bl 2% » IHLAH R (8 0.4
Ry EIEAHRE © & COVID-19 i BT MR - BUR#AnAER I - 5 [ 2Bl RR
BRE S A e o [FIRHE SR EZ A A BN BT R TTHAR T -

109 4F 2 H#E COVID-19 57100 - 4845 am AN - FHEI i A
BNE BIEFEEAH L H > FEARR 58.1 AR RO B A% LR
-3.2 57 % H EBEFESOEE EAT RIS R = AR 5 BN F IR
HERR T EEULRR PR FHALS MR B R B - 1S R B B =M - EEL IR

49



R ZIFER N BR% » 5[#E4E TR - 109 £ 5 B 19 H > ZE \BEH 5 43.2
AT BROTERHTIR-3.1 7y > EESHHZALHEIREER G BRI A
st 0 5 [EEAE AT o

110 42 5 H 15 Hi - fErHEditism s FEm e =4 > = 14 HEMHE
15 HEEHUR Y B 58 B Ih S R ZE 1 (6 I B TSR R ok sy > H 14 H I
15 H s A2 ik ok - SRR BUTAIEE-1.4 73 )-2.5 57 > N
BERIRE 24.7 B AR - 55 16 HfEa¥am 17 HA5REGr#-0.6 77> 18 H /% 0.6 47
19 FAiErt B ERER =% - ANBHEEE 181 AR > FFEEE i E
Tkl R N IR EoE &R DB KRR HUREE T HY 21 HEEHE N - 5748
we e URHTE T 2 EHE THER AR A > SAARLHHTE > 55 Mk
i B2 IS - SABEER 17.4 8 AR BRI E-3.0 75 556 31K - 4%
alfg - s EERER M 2 S e

10955 198 S16HL,

11058 198EH 2R

1094 1R EFRERE=H
ESiEsns -~ 2598

JNEE &5 F U M 4
EE B A-3.257 ¢ T EE i A-3.157 -

EHEMRER=ZSH | w
Bo#-3.05 -

1104 5 5 11 BEHEM
109 % 1 B 11 B E(iRESH ¢ J e i
A etk

z:. 9 E2EAFEE=MR |

18 ~ % EREB RO AR

50



1
o minFRA | [(EEAaE BEBEAH ——ZEAY BAX
FHEERMMAZ) | | FHREELREAR
0 1

3.0 4 r 75
20 P oood Yoo, g - 50
1.0 17 - 25
0.0 \||H|||\||\|;\\|\\l\\l\\||\||\|||||||\||\||\\l\\l\\l\\ll\ll a
-1.0 +
2.0 !
30 g 2.5 L30 - 2.2

18 158 1R 158 308

[E19 ~ 11055-6 F y i a8 75 R oy B i A BT i

U ~ REHENRET AR

4.1 B EEBRREEFAE
4.1.1 EIESHERMARZTHZE SOP

EREEFFEN T 2EREBERHEE > REENERET RSN R
RS LB > WAE RN SRR B - BRRTEE SRR SR AR EE
TR - BRI - R B SMHR BAR E RN T T -

S H AT RS 2 (RIS - A SIRREIG T BRIt R E
ARG RS - A(UD)FEEE LA = EE R EF o BRI
B IAGIRENE - MR E R ST R (B & SO 2 SR B i) &

AR BRI R (A T E]) - BAREIRE R EHESREN > LIEEHES
RZERME -

51



} o3 i IO

 x&HiE  FAJiebaf2IUE1TE o AR IR I EHEIATL
9 . BIEETANE

R EES )
iR

N EER BRSSPSR SNABERANER  RUTHR B

EHZAMNE  REENERBEE -
20 ~ AFHEERETHA - EILEEG A FAESOP

THERG|I4EFH » UKRSE

4.1.2 AR KA ESET DR

"1 FEEIRE R EAENE ) ZaaTP BRI

OB iR - SR B S B R s E e IR
FRIEEE RN - R A MGG T 23 EH H -

O aHE s g% "1 FESKEEAEE DR WL F£ 7 H
28 HEBHIErss - 5 M B Bl e 2L R RS R T A 2

O % = e R B A e AR B IEE -

52



ZEBERMBTIELENE & (W)
Mk 1 002308 £ ¢ £ K 4RSI
aetA

% (@

M TEERFEQME , MEMHTRE M

TIEhR aay gov.tw NATH28A8 (X4 ¥ 10 0% 00
LA DEMR Bt R 096
SXHM PORE L |
t:'; r:_g:::',“ll.l‘)!!-‘:ﬂ I " " " 1 &
" EXANERNRERUN 7B+ ERME "
PR PREHA - MBS T-RA - M4 ’ PEo
LFRUINS CARREEOEE  HAHE R S s e ;

o f
E4CLRENE -MERAYC-ARES

SEMEN IR RE LAY

A% - B - L EREE
< G DT S AL B
AR RS SR,

? L)
VMM S T (00020 AT DA eiF )
e (R T TR T
VT E SR

N
SRR 1
Lamm)

ate

E21 - FEF R SRR
4.2 FHEERENERE R E RHE

ZH R ROERS R - EEERIRIROKELE > iy T, ERE
TEE R SN EER BT R RS E R S RRRE S ZEH
W E R A H O R EURE e B R4

AWTFEIR S BB ERENT - 3530 R SR T2 s T 2 A e A J R
it DIEEA RS DR EE 5 Rntam > (I © SRR 45 pg#ll B2

53



MBEREAE © BN R Y H_ EAHREDT e i 2 e © EEsET I EE
ETHEASHFEABEENE > REANEHENET 2 F RHAE -

Rie 2 - AT E R E BRI TS R 4 H g B AL > DA
gy R R RS B E e - I ER R
FE17 SOP » K HFHBIH B SES HERE

& mEi
ey

= i R—
gﬁgﬁggi %ﬁ@?ﬁ ﬁ%ﬁ%%ﬁﬁﬂz
REES5Ee S EIRE IR AR REARTS/ B R E

[&22 ~ IR SR TH H fE e Y B4 H 7 M % Z SOP

h -~ GEmiER

5.1 &5
5.1.1 AREBERREEE 96.3% » RECHESHOL TE=i, RS 0 & 35%

RR9E BERT RO 5 6 2 5 HE £ 1 S 96.3% » A Bigisast
HL K 3.7%(BERE B TE T 5 B L 1.5% » BBy B 1T 88 B TE Fbt
552 2.206)» 108-110 4E 8% 4347 2 STARORH ST R B RT U LA i R 35%
% HATSRERIIRS  BH e BRI HE -

512 ERERFLRAHEERERRIEROX

AT E R S E SRR AR 9 K B 109 £ 12 H 4 [
Bt o5 RS BB LSR8 > SIS 255 5 HER(K-1.6 77 > SHRUNRIHEST#
AWM HRBESTEE 4K +0.4 575 57 K> +0.557) » EEEZFAVLSIEHIE
HEE > 5 10 HRNERBERCR ELR R mE - HAFRO BR+0.8 77 5 5

54



110 4F 4 H 2 BAEBMER A% - 8 H R R E AR S50 - VTR
5y Bl 18 53 R 30 53 » SR BONAHE TIB%E-15.2 57 )-104 53 » EH 9 R
AHBHT0 -

513 EFdEHraEEREREERENT

ZE(EEHEENZ COVID-19 JEiF BRME NF - RRIBER - R
A B 2R s - D E N ESRde i - S SR s
afamAAEAUMERT 1 H > BMEESTR E5IE 281 110 4 3 A e RS £ fE
MRFEOEER - 515 A5l > R EORE 43 > NsHmiEE 2Rk
—HrEE 418 COHEHRFOEERSE 4 B > HREFHPER 2.3 5(E
A HE O EE TS H Y 1.6 E(E - KIERE 4 B > S I Ry
OEER > e EREE T EEA RS O - BRI EAVE
AR EHEEHaEU -

5.1.4 BRI ER G AT S m R R

EVETE TR IR EE A BB g B 110 425 A 15 HAalHEm
PEGFR R =4 ANBOKIE B2 18.1 8 AR > MR Rl ERE i~ B
Wi R > 40109 £F 4 H 1 HAUEE NIEEE EAm RIS RE#H K=
HURRI S ~ B0 - MR BHuh UK B BRI ERE - B2 TRy
ZIR PR AERIR B B (8 /-3.2 71 -

5.1.5 B EIERE SR ERA R HERET R EEY R SOP

BRI M) FRE R A HFHE MGG P SR AT T Z EE TSR 47
AFHEHHENE - KA HEIEEREHE - 6 U BRI ROrE AR
{EHREAE SOP - ({4 I IR SRR T =58 2 FERG FR SR A TaTam et -
BTN A R GGt NS - BRI B ET ZUEE © St R RS
gt B e e R £ E 2 Hm BT kE s 5 R R RS
HFEPYEEIT SOP » KRFEHBISEFSHERE - Fo 7 S At SZ IR A SRINAE -

55



5.2 ER
521 I AERIEEHEE

AWFEER 2Bt B G 2 EERSm N B R R T~ eI RS
FAEE R P I N Z - BRI EE - e PRaT PTT Siatiaakt > B
{TH17EE H Python SREGHEI TERHEH > BB REAZRSINEE » ARG FTHUS HAL
LB E (s -~ Instagram k. Deard 55) 08 /182575 - R SR R RS
i REETRE IS E Mok -

5.2.2 FESUIFEIERR A B B R RHEE » s biE R R o e E

ot m BRI B T FE AU B £ s am A Tad (DL PTT
HER R E)EIT T eI R IR R 5 A s B IS RUE LR - 2 LB IEAE
B> HRNEE AT EMEN: © RE-RREFEE I EEFRH IS - st
TE IR R R ST SR BB - DURT i 4B -

5.2.3 BRI EFE TV & - SIEHT R E R

RACTEBEEEP & - Wk AR EiER 82t - IEREE
GELE - BPRE A CES > AP ZREENTRERFFS & 2lE | mi
FEERT > iR ESAREBEETIR > Ml E R R BR R EHEREENE O
A P et A EEEE R > EERA TR T LAEE > IR A
MR % UEEE - DI K& S -

SHEIR

L.O0FR7T(2021) - 1B ARG KBRS M HE AR S804 2 S L e B T I 2
gt o RILRSEEEE LE R S2E IR R -

2. [ ==15(2015) - PR R T U B 1% 4ERS BRSO B B AT oe - 3RIT
N B AR R AR IR AR -

3.Gabriela Gongora Svartzmana, Jose E. Ramirez-Marqueza & Kash Barkerb (2020).

56



Social media analytics to connect system performability and quality of experience,
with an application to Citibike. Computers & Industrial Engineering Volume 139,
January 2020, 106146.

4.Jacob Devlin, Ming-Wei Chang, Kenton Lee, Kristina Toutanova (2019). BERT:
Pre-training of Deep Bidirectional Transformers for Language Understanding.
arXiv:1810.04805v2.
https://arxiv.org/abs/1810.04805

57



58



EFHBERTIAERAH - FERHERA {72
AREY
Situation Seminar of the Substations of Taiwan
Railway and the Prospect about Capability

Expansion and Equipment Rehabilitation

FHEf= Shuo-De, Wang*
= Wu-Yang, Tung®
S5 E Yu-Chen, Wu
YiEE Yu-Chih, Shen?
s H-%8 Shi-Ying, Tseng®
== Chun-Jang, Liu®
#EE=Z2E Tsung Lin, Yeh’

sgar 4l Tang Kung, Cheng®

Bragitril - 950010 Z 5RAE A S B S 206 4 250 5%
Address : No. 250, Ln. 206, Wenchang Rd., Taitung City, Taitung County 950010,
Taiwan (R.O.C.)
shes e EE(Tel) & (089)239-287
ETE55(E-mail) : 0084302@railway.gov.tw

;%@z)% TEREEE IEY Rl FAT
EHE CHEE L BE
j%’sﬁ% EE BHIEE
=R Bk HIET
° chil TR AIRAT 2GR ER TI26HLT
° chEl TR AIRAT 2G5 RERI R
T TR ARAT RGRER TR
i TRRRERIRL TR AE 2GR ERS sFEac

59



#* &

AR e AR K- BT TR R
PE-RTEAF ii#%i%%%?mﬁgaaiiﬁvﬁﬁizh\#mélﬁ -
4B 26 BRI RT 2T KRR (AT R FRZEITRET
TR R ELEG LRI A ET R T RE NP ER
EEFERAEL A ST R EET RN N E AR
2ZZRBBTA X «ul—mw%gr;?ﬁﬁk)i

ATEH 2L 260 BRI T LT KNI PMY T RERF
AT A ug-s_ ﬁhkﬁﬁﬂ% TRIHFEYEFRE 0T
SRR LA L Y 3“ Sol o 2 W R R SRR A EE 2 iR
\5 P AR 2 TR B R R SR gz p Rt

B G S BB RA200F T RARFLE2E A HHFLP
o mwZs THSTrEt R4, 20 g

MA4ET 134 i BT

Abstract

Taiwan Railways Administration is planning and handling the
relevant projects of "Prospective Infrastructure - Track Construction -
Intelligent Improvement Plan of Taiwan Railway Electrical Service -
Substation Equipment Capacity Expansion Project Management and
Supervision Technical Service", to update the power system equipment of
26 traction substations of Taiwan Railway, so as to improve the stability
and reliability of the system. The planning process puts forward relevant
suggestions according to the current use needs of each substation
maintenance unit, and makes appropriate adjustments in time. In addition
to optimizing the project benefits, meeting the future use needs, and
improving the power supply quality and stability of the power system.
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In addition to the replacement and updating of the power system and
related electrical equipment of the 26 traction substations, the "substation
intelligent operation management system™ is proposed at the equipment
maintenance stage. The user can use this system platform to immediately
understand the operation and maintenance status of the substation
equipment, and immediately carry out the corresponding maintenance and
replacement mechanism for the equipment, introduce remote and
automatic management systems, and increase the benefits of maintenance,
The goal of equipment safety and manpower reduction will be improved to
achieve the goal of "Taiwan Railway Electrical Intelligence Improvement
Plan".

Keywords: power system, substation.
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Abstract

Most of the lecturers in the employee training center of the Taiwan
Railways Administration are internal lecturers. In order to help internal
lecturers improve their teaching skills, the "Internal Lecturer Teaching
Skills Training Class™ is held to improve the training effect.

This study adopted the in-depth interview method to explore the
training transfer situation of the trainees who have completed the two
courses of "Internal Lecturer Teaching Skills Training" organized by the
Taiwan Railways Administration in 2021. According to the training design
orientation of Baldwin and Ford's training transfer process model, the
training transfer effect of the trainees in "teaching methods and
strategies” and "management ability" was analyzed, as well as the
influencing factors of training transfer. The research results hope to
provide a reference for training units to plan training courses, and at the
same time put forward suggestions for enterprise practical application
and academic research. According to the results of data processing and
analysis, this study draws the following conclusions.

l.Internal lecture training courses generate motivations and maintain
students' learning motivation, effective teaching expression,
improvement of effective learning, effective questioning, timely
clarification and feedback, and enhance the "teaching methods and
strategies” training transfer effects for students to apply what they have
learned in their work .

2.Internal lecturer training courses cause the "management ability"
training transfer effect including effective teaching environment
management and effective teaching process management.

3.In terms of influencing factors,"Over-learning” and "Instructor
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Effectiveness” are initial transfer, "old learning influences new
learning™ is maintaining transfer; "over-learning", "determining how to
apply training skills" and "emphasis on procedural knowledge "are near
transfer, "stimulus diversity" and "discussion training application” are
the influencing factors of far transfer.

Keywords : Taiwan Railways Administration, Train-the-Trainer
Program, Training Course, Transfer of Training
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