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The Principle and Evolution of Train Protection System
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Abstract

The derailed accident of Puyuma train at Xinma curve causes public
concerns and discussions on Automatic Train Protection (ATP) system.
However, the functions of ATP for various rail systems are quite different.
Accordingly, how train should be operated when ATP is isolated is also
different. This paper reviews the evolution of train control and protection
system, and illustrates their technologies and applications, based on
which readers could figure out the difference of various ATPs. Through
the analysis of this paper, we find that once ATP is isolated, train speed
must be reduced for safety reason. As for the speed restriction, it depends
on the way how train movement is authorized, whether wayside signal is
working properly, and whether additional assistant of driver is dispatched
onto the train. According to the alignment conditions, train movement
authority, and the operation logics of three-aspect signals of Taiwan
Railway Administration (TRA), it seems that it is a reasonable
compromise to isolate ATP with a speed limit of 60 km/h. However, if
double-crew strategy is implemented and wayside signal is working
properly, the speed limit should be moderately increased. The speed limit
is a trade off among safety, reliability, and efficiency, and needs further
discussion within TRA. No matter how, train drivers still have the ultimate
responsibility for safety operations. Consequently, the training and
education of drivers is the key factors of operation safety for TRA.

Keywords: Train Protection System - Automatic Train Protection -
Movement Authority



i

_"Eﬁ

2018 4= 10 A 21 H N 4:50 —FIRESHE S B R B T S UL EIAL - 15k 18
MNIEL - 215 NESEGHVEREL © E—FEHEFIT 30 FARANEL - 5
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TASIE RS L 1% - R RHERERHR s > bz — R BE#FIHE
IR 24 (Automatic Train Protection, ATP) o HENFIHLIRE 224877 H AV AE
IRy B2 4@ HATENEZE - 88 - fEES A2 HA - B - 23
B GG EVE R ATP  (HIE S 2GR IIRE R — 150 2 Rl A Ry for 2 {2 F
FRREAMRS ? BT Ee Nk BRIEZEUY ATP [FEkFR > B84 5
S HEEE ? MR —C R E IR 0 —H ATP BHPAEAR > 52 40 oy 28 2
R E AT AT BRI 812 22 [558 2.4 (Train Protection System) FYJ5EEE K
SRR R o S R B A AT R

=~ FUELTEER]

SUERHYEEZ FIHUERES | > SRR AR - & T HERITERZ
& HIEEELVVRZ B E IR - DIORFF e » I R TEE R A #EsS -
UN B — 5Bz T3~ 1T EAE 8 (Movement Authority ) DLURTTEE
Il RE A TR -

2.1 FIEEEEZET

— NS R RS B HY B A 57 R o S A ] DADAE R
HELTIN ~ kR - BRIRFR BRI - (HE RSB R S BNV B H £
PR ARE AR I o B Y R EEE e 22 FUERES | FIRE
IATZERIS A AV - SN B FTREIERIRI(E A S B THE DT AV ~ RS
B - B WARYIRZEWUEHES] - FIEEEE A e YR > REEE 2L
Hhig = EEt -



H AT 28 sy #1207 S R H B bAE S W S i RITATiE o B Eh/ H i
B (Manual/Visual Driver Control) ~ F-&h/3%:EF5~ (Manual/Advisory Signal

Control )» DL K [ 85| = E##( Automatic Train Operation, ATO )= &5 =( Vuchic,
1981) -

211 FENHEEER

F-8f/ 5 5 5 Bl 2 5 50 2 =% B ARR A A B sk i 2 v B AT IR HY T
N EA FROIA A EE ERAVEE R o FhAE s R R SR~ JE
B TR EI A #EEEE (Streetcar, SCR) -~ BK#f i85 2.4% ( Light Rail Transit,
LRT) - B2 HREREAVERES 245 - B LR RETHIER M ER » S22 HKGE
BB BV HERTS A E IR 0 ~ R DR B A RS - NG H A Y
EEE A -

S T2 H G B e 21 T (I =0 B e S HIE > INBLAET TRRE A
= ZEMEEYE -

BRI © AbTTeaa
(1 AE S T S AR B H A R

212 FEIERSEER

FEFEEE R BRIV EAER G IS > #5 B e (MBS
gE=E > Wayside Signals) =¢EA5EEE (Cab Signals) AR TS AKIG T4 & foiz



SUREHYER - [RREREIAN E R R TIRETHNZ S - DR EE AR H
BTAY SE R T B TEE SR - RISk Z:47¢ (Regional Rail - RGR) ~ JLEt R
s T 2t (Rail Rapid Transit, RRT) ~ #5 BAHE R0 (B R
SN A 2 S oS A 2.5 (Light Rail Rapid Transit, LRRT) » & %354T
IS RS %48 (High Speed Rail) AY#Z 7 =SB L - RylUE SHERZERT
AHVEI © B 2R SV EA RS > BRI A R IRE S SR AIENSR
JKT T”W'JEEI’J??JJ:E@LF“

BRI © ATFTiaE
B2 =S E R T e e R

FENEEE R R SIS HVER SRR Z A (Y EH BT 240
Pre& T > FIEE A RERIGSEEAIIE R DU R IRACHRE - (AT RES ke - &%
AR RATEEE R - NS - HREERARGEE R E S > (HE
B2 sl s L AL TR > FIEEHY SRR - SRR AR — 2 HIPRE]
Y HEREE S 160 km/h LlJ:EH Ht BB TSRS O RSE - Al
mL%@E&%%%‘BE%}%EﬁE > EREATEE LM S IREESTEE - LU

%Q’iﬁmé’%ﬁéﬁzzﬁliﬁ/bi&?% BT DU

213 BEYIHERE
HENIEEE ATO ZIR5IEAVERE S i BEGATER] > DuE—2 R A

FoBR(ERYRER ~ BEIIERGR A & > MRS IRBHY AT SENE - BBy B ZERIRIGE 2
{ERRREE STy F HEh e HENRIRE » Hooh - BB RE Y RV EEE 58



19+ ELERANEE T - PSR SR S B SRR © T IR
SREEIMRITAT A » TR DR PR LU SR AL % B B
op

H #5| EEE N VB RS B Se 2 LAy PR A BUERRE > AL RE 2
RS TEE 2 (RRT) ~ B E 248 (LRRT) ~ HE)ZEH Z4¢ (Automatic
Guided Transit, AGT ) ==& A\ 4%t (Automated People Mover, APM ) » H
e S e Sy by A e P S S )R O s S = bk
HPIRARA DL S RYRE) - Bl G beE R E G DR S E 24 0 5]
tRENMEER AR H & ERY B ERIPIRE (F2EE 3) - MEH)
N RIE 58 2 H B - (3022 10 Hh 78 5 e B o P S R DAk e B 5 1 B
B - WE AP e

EEURIIERE L WU Crti W o I S MUY b RERAL LS B ik s S
SUEEHIALE DL ZRERATERSE - DASU R TEEZERIRIIRER - (EECH SR HIE
RO RSH BBV EEEAIIEE > PIANEE S « H A SR EEL T 1SR AT
FotERaSet - (B RMRYGEET T 88 R - PRI EER LS B By F A0
ERAE - (HIEFE RO -

@) ELEEREELS (b) EEHEHEE 2
SR | ARTZEE

&3 bkl E Y [ PR -F B Eh R 28
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(8) SCUBAARAY H B 240
BRI © AR
B4 = J0HE 2 SOMAR VI DR 5 P B PR R R B8R F 52 = H Bl 47

(b) bR B A 25

2.2 TTEHEBEIRE

B 1 b 1 BR B DA SRS 2 4 5 8l H (B B Y 2 S 2 A (BAsRES
S ARER RS ~ PR ARV B AR PR E A — (R BT E A BN A
(Movement Authority ) - FI|8 U HFIEGRAMNE 2 (&7 Al DIEAREA RS 2 T
TERH TR EHNES o fmiRes = EI RS PR — T SRRy - Y EATHR
PR B Rl 7y RydRofactaetil & ( Non Signal-Controlled Operation ) k542
% (Signal-Controlled Operation ) Rif&E (Pachl, 2002) - ZEHA0T -

2.2.1 FEFREEIEH]EE

FESREE PR EUZ TS th S B A8 O FHE 2RV S SR B BEE ok
TRAEY R B 5 - Z2HEEHNY - IR bR —E R PR IR
I > IR 20 SRR CE Y S SR LSS AT T35 TP R R ERIsk (Dark
Territory) - [ B BYIHH & 2 RV AT 20U E S R e e R E
FIEEAH B —E R R MR S AR B YA E - F i BRI
SRR AR S WAL IS B8 T QU8 SPR - MR E(FREH L2 2 My
REFAE 2 S EAH B 2 RS DIRC & R IEMER BB > nISEA S - [NIE
[EEAPEYEHEHERIERR (KRR 20 512K) -



FESREEIE R E S S A E A E R R KA 50%HEE &R H Al
Ve PRI ERat R > TEEON - AL SR G F IR flE
S > ERCEIN > B AR AR H AT R A TS RV R E RS
IR BN EES - Bk ~ 78 - ZRCIIRGEEEREE -
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SIS (IEXE L

< e BN Sl B
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(&5 JEsTaezE i

2.2.2 SEEEIEGEE

s h R TR B B SRRt TE AR S H A 550 SR T EN/BRaEE
TL)\E&PEB{%EEMUEL%EI’J@LL%\Z)‘E B o AESRECTE R o Y EHAY—
R TR B TSR E B A] - BRIEFPIAREIZ T @JﬁﬂﬁJﬁLLﬁﬁT s
BH J ARREHVAEAISRSEIRIT - 7 IR R LIBHE T R HII S < T REATHE

Hene 12 i R P A DLERFH 3855958 (Wayside Signal ) SG2 B ak5TEE (Cab
Signal) » TE S St A Y A P 2R ] fEEi’%E’J)\D@ > BHkREEH]

BRI ERL R L - %ﬁﬁ%@zﬁmﬁfﬂﬁfﬁ Fat o (AT RS AR EIT
e EE L (FIanEER ) REEYES Llﬁééﬁ%k Fean s R RFHE K
THZE -

FEBOMMIE » AE O HIES AR AT R bR P s dl e > fEdbsathls - (A



PATEPERIAVES SR A SR A R RN EEALR - S LU E
ZHCEL T PR SR et 2 2

2.3 {TEEHIE

BT ERIER B T ORIEY B E#E S 27 % B T iRs AT
HHEELTTE » REUNEREE I FRAARE - HURE ey R TR E T R
TTEFHEAIIRYE - DIMECRT T2 % -

IS TTHEHAIENE(LRS - R — 5 > WA —ER TR 2R
& o BEEHSUREIR T TR R A Ry PRy A AR & 51 ~ ARV
BINUIHEAR & 57 ~ A IREAZEE BH{LAVIE L B PAZRM BT & % - VAR
RS SRECE SO T A - B2 0 [ 6 RIS R LAY
TTE R ATER A JHAY T 3 -

IESNERAYFE AT 3 By TRERRE S K TR ) Wi o e MR E R
G/ o DL TIRRRE ) ZKERSIEATHESRIE S BRI A - HATHITE
I EE R AR IRt J Frad e tiole SR Ay " BAZERIE (Block System) | -
Hg iy B A AR ZE R BT iE 2 Ry PAZEERR] (Block Section) - [fijpEE
TR A5 L HA A Y 4878 2 FyBAZE (Block) -

LA TREHE ) S ORAVITEGIE (IS5 EEEEAY e » Ao Ry

" [E EEAZER] (Fixed Block System ) |~ ' #28fEAZE] ( Moving Block System) | »

Uk TR &RAZER] (Hybrid Block System) | =ji - [EEPAZERIYZHIE 240

TTHHIEIASE » PIAES - S - GILEEEREERY - SEEEZ - B

ISR 240 IR HT TR E 2% - e R EIPAZES] > flansdt
i SR 2



. [EAGIFZ #2174 (Strict Timetable Operation)
W% {

[ (Time Interval) . . .
57| F B T 4 (Timetable & Train Order)

~ WUBHEE R
s (Track Warrant Control System)

0 (Radio-Based System) Ag EHAT ]
(Direct Traffic Control System)

PR

(Pilot Block System)
L ez PrZER]
bt (Staff & Ticket Block System)

B T - rmEsl B

BEBERHS S

(Manual Block System) | (Token System) L SRR E ]
(Electric Tablet Block System)

AR TR R PR ZE

R _ Tt gHPAZER]
_ [EERAZER (Interlocked Manual Block System)
Fixed Block System e
( ystem) st 1 W B
(Tokenless System) (Controlled Manual Block System)

STHHPAZE
(Axle Counter Block System)

L FRasthiZ | .
(Space Interval) L B EPAZER]
(Automatic Block System)

TEBIPAZER]
(Moving Block System)

L SREPAZER]
(Hybrid Block System)

6 FRESTTE HI R AR

=~ FIEEARSR

1EF-Bh/5EsE45 T (Manual/Advisory Signal Control ) fy#siZefsi=t T~ » 1=
17~ IR RN ~ kR )2 HH Ei% B AR IE SR e S e AR | R i - (HS EIE
AsREEATE A - YR RESE A Gk - MR E B EHIHY 2245 » IR
WHIBES RIS BT AE (Movement Authority ) KB T ERIRACERE - Fy
Ay E EGREENERE - MRS B i R AT H R R A £ 4551
B AR H BB » SR Y R B AT TR S 0 TR
B2 4[5 Z.47( Train Protection System )=l 5 &7 B (& Z.47t( Automatic Train
Protection, ATP) -

HEPIEEIRE R ARHIThRE RN AR IR S E R > (B - FOARHTE
PERH A S EIRGEYE - (EFIERIGEIRITRE > WAL RV B IS - AR
ATP B EHE S EHHARRAC T3 > HENY B R S8 EH Ay Ry feiakt ATP

- (Radio Electronic Token Block System)

5%
7
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(Intermittent ATP ) K iH%45= ATP ( Continuous ATP) Wi A%H » F—4H > N X
HEF A ERVEREL > B hliR3. L 3.28171M4H » £ ATP eV EIR )7 =(AIlZ
JA3. 36 EREA - T 3.4ETRHE ATP 3 nﬂm@;i_/ﬁ‘f ATP EEHHYEHIETT= - 41
HAVRSEIPAE - FIEEEREIEANS ~ 9tV > DUREARTERIE S - B
W EL L FE ATP AYEAY -

3.1 ek HENFIERE

FraBE ek B B5 s IR R SRR N WU B e L B % Y&
fR&E HZ’WUE AR RTEEN - FIEE ATP B R EIREET - s AR
PRI E S IRECHIIRPR S 230t

ek ATP @ BFELLU T =IHIAE (Pachl, 2002)
1. HE¥I|EEL (Automatic Warning System, AWS )

2. EELREESPE (Spot Speed Supervision ) S ZXEEpH4REZZE (Braking Curve
Supervision )

3. HEh¥I|E{EE (Automatic Train Stop, ATS)

WIRFT AR Z S A B Bl =IHDRE - (BiGER0M > 2/0— BT HEY
BEHEHLIRE - SRIRER R ATP - 5546 F'a?l%)&f ATP Hf5I R B2
H[E A e R U e AW - HAE T E AR > Sl U /N -

311 EBEE

By TRy E R H RS (Signal Passed at Danger, SPAD ) i85 4= f&fg
TR F B 27 22 558 7 U R B M B EE 1225 | B S B e T - Jﬁt@ﬁ!ﬂ
Eﬁ@@ﬁﬂﬁﬁ ELXSMBNELE ATP BYRTHAZSR » DI TIRe R 2 - iE A
TELUE S SR8 Rl TS BN ARV HIIE 258 -



3.1.1.1 &1

TR ATP 5 5Ehy | HE L (Automatic Warning System, AWS ) DLk H
FhyI[E{FH (Automatic Train Stop, ATS) HJZAE » {H ATP IR 22525 =
FYZRIE - TS YR E YR i Y B A i AR B B R PHSREE R B Y - ket
JORIRAVEIMET R E BT EE - TN FRIE T -

3.1.1.2 EEH =

BV SEETE - £ E R Z AV EHBE S RS (AWS) &5
A T R S S R ER G Y1 EE - S B EERSRR B i s B e R Bk i _E IS
gt B S - A EVAE—E RPN - BAEEHERE - K
TR EI A ERR R R TSRS NI E R R e e 2 1%
HEWIEEREEE (ATS) GHEMRIZYHEREE - FEREE —EVEE LT -
[Ftk & HENRPI I o ARG AR s sCATF IR & —El4% > 40
SR B HEIRIHTEE - R B s - A1k 7THR -

EREEAE > SR B ESER R Y S AT TR R AR L5 B T KRR SRR I
AR > BERTS o MERAVEEREAR 5980 o i B RUESSH L B g RIE Y=
ARl o AR R T e 1 2 B B BB R PR RE B 72 B Y SRR R A . B B
TEMECR'E HESTEEHY = 2R B BRI M RE A A= R B REAE P FH st Al = -
BESES P AR B B SR BV R RS . - E A B SR 2 - T EEE R
KAz stERy. - RIS BEREat ~ Ml RE & A — BB HYEEREE -



EJf% B HESD IR
AP B TR

o B
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/ _ AN R s
FUL =i =B
I ﬂ%&%@@ \ K E
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e
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PHEE

&7 I UE R B ATP

3.1.1.3 FiEZEH]

Ry THECRITE 22 » FAE 1956 it - SLEHYSEES S 4R B Bh Y1
= Z24% (Automatic Warning System, AWS ) - HA&SEEE#RT 549 185 A\ K&
BRI EESs (Ramp) - W& 8 » (RIEREUEE & - JARIRE 2 Ry (F52R
& 9) - iR ARIfEEs Indusi (Pachl, 2002) - RiEES NEL&—EHiE - 55—
& s 7k AR » 5 —A1El Ky ERRAE, - “'%Jﬁi_ifkgfliﬁ\ﬁéfzﬁﬂ% H_FHYARE
2 FEER G RE P MEamR RS - WIFREEEUR R T e ) - RIES (S ERRA o i -
(CEAERGY: *“fl ERRESENT - EEPRIR A 5 Hﬁb WERSEEEEUR " Baf
2R o RIS T (EES EE RN S R AR [FRFE N
TE?%’%&&ET@@%E@FE@ panm EHZE (CAlE 9) - FbHG SR S R ]

o 7 FIIFREERE E B RLED - KPR

TERTE AR AR > AWS {ERE(ES IR I IH S0y B Bt B
& IR B SHEUN 2 1% - AWS BILETHEE - LIS HE fATE FERBH%EWLZEU
TR ATRE3E A faks - NILERE AWS YRR B ATP - —f#fE EHY



fge T R I BRSNS B BV BEZ RS (A (Automatic Train Stop, ATS) -
HARN S —(ESREEA B 55 55 B (F AR AR (Stop Trip Arm) - ESFEEEUR " g
BH B SRR S e - 57 E AR SREE - AISERIAE & S s EAYRERIR (Trip
Cock) - EfEFIEEHEIZE - WIE 10 - [iE 115 EREM S-Bahn #Y{EH A
7 0 ZEflGRSREEEUR T IRlH ) FRAERIERAVALE - T MIRESEEEER %
FFEERES VL E -

ramp @

« 185 m >

AWS cancelling buttogffg

* AV\‘S sounder
| /

AWS sunflower

1

BERIFE ¢ Automatic Warning System in Wikipedia Kz 457 4& 8
&9 JLE] AWS Byt - B ESs Bl A SRt U~ as



ERlAE ¢ Train Stop in Wikipedia
[B10 & 55AEHIRE ke e kRl i

(@) HEECEUR "Bl ) RRERIERHILE (b)) SREEEUR P ) BRREMlE eI E

ERISE ¢ Train Stop in Wikipedia
[E11 fEEfEPk S-Bahn (/2 ELAERI 28

BEFEFEHC AWS K2 ATS Y Z:47 AT DURLE — e B AR A B e B U e R R T
P ATP > FLEb BRSPS 2 e PR IE R OR 22 B - T B CE 23R RHIHIE 285t
(UFEE S ) - AR ERAREER Y 1 E &S (Buffer Stop) Z R - BEEHE



WS A\ IESR VBRI - e R Sk IR 1 Ry PRag 2 IR R — B 4% -

B TSt ATS By 7 29 WAL S TR IR bz —
S| B LR B 24458 (Train Protection & Warning System, TPWS) » JRER
MIER=UE R E B ATP - TPWS 2 H iz (FH A i Mg 2 b=
ATP 7 FiIFUIEAENTFERCH » HAEARLRE BV R bl H et ny Rl S s -
NEE]HE B PREU S i - FIEEED & B B -

TPWS &5 Wi {[E 2R S finibh - 55— (B 2R S iz BEAE BT 55 AT 200~400 2
EF‘? 5 T {E R AL BEAESREE AT T ENLE > W8] 12 - F— (2R B
S E B R EA %l B R E AR R I RSIRELY 4~36 m > (A8 ¥ (9EsERT
Tﬁz%) AR PRYIE - E9tatdn il B BERBRIFRIER - 10F]
FH 1) 268 28 ] & %lZF‘aﬁéﬁHﬁaﬁWﬁﬂﬂﬂﬁtf‘ WIERF A 5 — (B A% R
PR = o TPWS & HERYIEEE 75t - (BRI 2 AT (58
AE R EEAAZES ) REFE NS 0 TPWS JRE BRI H K

iy el fila AL
Arming Loop Trigger Loop Trigger Loop
Arming Loop
\
—— — s

«— 4~36m —><«———— 200~400 m >

[E12 FLE TPWS e 5=

Br 7B 24 - HARRY 1960 FA RN E S EHEK ARG T
(Takashige, 1999) - t{E{ H A K EEE & HEYIHEIFHER A (Automatic
Train Stop, ATS ) » Hrf ATS-S B EEEANECH » @i ei=E BhaE

BEfk ATP o {TRCHE ATS-S N A& - EFEBEImIHTRENR: - ATS-S &8
B YRS B ORAE b B THERESH R RIEh B S Y B A
AR i = > tE S E Sk E (Matsumoto, 2005) -

EREAEEY ATW/ATS (Automatic Train Warning & Automatic Train
Stop) 2B EIEEUE B R L ATP « BYIEPHIRIHSTEER - YIEEE
e FEERs (FE L) feih BEESS (M b)) URERERSE (26E 13) - It



e ATW S EAINE - 4 2N EIREE e MEsbizil - BRI B EhEE)
TSI o BT BT HERE 2 1% o FRESIEEIERY 20 PR 2 95 km/h > i
By 35 Mz ddlE = 60 km/h - SRITIEGR HEIIS - &Y IEERTT 35 A
[ 2 55 km/h - [Efxti & HENHIE (ERIE » 1996 5 =5 > 2005) - FEHE)
PAZEWE] - AINEEERT AR R E bR Sty - SIS 1SREE 2 15 km/h
N AHE R CERIEHT > AE 20 ROPNEGERZ SRS o AR (R R EPAZE

() %'f;jz ATS/ATW HHr 7
BRI © sRA R ERIEE (2002 )
[E13 ZshFHA ATSIATW [ ESS

* (b) Z#% ATSIATW iy -7

3.1.1.4 &5tk

fEIgk= ATP fERE IS 4R VR E (L B F ARt 8RR &GV > A
FrESRrER - RBEEIEEAT T 9REE BRI A T T (Flaift " helH | EsE
UEE L) o FIEAVEREA e 2 BB A IR BUEE SR -
FEAh - EBEZC ATP {E R E I B BT [ Y BB HY RS - A YIRS AF
REMVEEE - T & S E R ML R [ 2 1% - HI R Y B2
ROy » FLHGAE S e QBB R AT AE - 1R T & S RERT - ()] Eds AR
HITBIE - &t > TR ATP 8 EREst HiniH St TR LR VI E #E SR
it MDA HAN SR (PINEEREE) Bk A HRHEITIRGE » %
M o BI{EAIE - JEEAY4EERZE~ (Train Protection in Railway Technical
Website) » TPWS m]LIFEELY 60% [R SPAD B iRy » HEE e 51T
B ERITEL) -



312 2K

Fo T BGEER . ATP SR A2 B Y B B S HYBREL - DU S R R % T
TR SR Y | R S & SORIZ e TR s A - Hr— U A e RS e
R H SRR IR =A% 2 2 e E’JEE}WJE@ %Zﬁﬁ*%ﬁ%}i‘éﬁ?ﬁ% i)
DL e 12 51 2R R (B {02 R R G St B A 2K B il i R PR Ry Eh 51 B (R
2850 0 MR e B ATP -

3.1.2.1 Z&ehiE

TERIA AR R R ATP 1 SR8 FORMRE R AR E s R 1T {3k
MAEFRHEERENE - (BN ERERE 22 TR - A EARE
E/jﬁﬁmu °

3.1.2.2 FIET =

M TR HE R ATP (R i L EUE S EH AR T 9t B R DU T
— Bkl HSE RS EEBEAS T2 - ) E R A AR IR 12 LR B A — R AR A X
Hi4y (Permitted Speed Pattern) - GFF4E NETELEYIHAVEIERE o EFH R
FEBET FaTRRS - R e s e - — H38Ry g R - Al &g Bl
SRR YI AT > AR 14 -

IHE T 2 DRI T ST+ DRI T B 46 8 B e 1 e
FTENTTE A SPAD /B » (ESE s RORIR & RS AT 5 A T e 23
L > B TR SIS (o BT E HR TR
T S 1 B 5 1 B s P P T B S BT » S A0 S B AR
(il 2 10 km/h %, 15 km/h ) 61T « BRI 91 > SEEE 250 T IRPE R sE > 4 -
S IR KU - Ty R - H T T LR A R
R e g Y -
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i I S e
BIL4 PRt ATP
3.1.2.3 BRI

HA R T ATS-S IYERELEFT S8 @ H KAy ATS-P JRNE R e 212 3%
BEf%e ATP > ATS-P %’EEEﬂﬁLFSZF@E ST AR EENV BRI A LS SRR R - 2
B M S A AR Y B AR BB P 4 (Braking Pattern) » G ELES S AN B PR ET TR
& > —HE 5| HilE %F*ﬂ% » HECSE S HEIRENEREE o W DRSS
LAY o

TEROMITTH » By T BeSte A 2R Y B I AHRE M (Interoperability ) > EX
BEFATETT 1996 A EBUM B B 2245 (European Train Control System >
ETCS) - MiAPEIT 2000 58 pBIOMNERES T H/E 3 £:4¢ (European Rail Traffic
Management System, ERTMS ) #&iiY#|E (Bruhwiler, 2002) - ERTMS/ETCS
— A SN E0YSESEE R S4% 0 Bl Level 1, 2, 3 » Er Level 1 without Infill »
J*%méﬁnﬂ%‘@f [i] T M B A 4G 51 B - TSI B AL N —(# Eurobalise 2

 BIESREE VBRI » HE ARSI AT NG - WL 2@ ekt
@@J@JERQ%Z)‘E H i EZ 2350y ATP BIJ& Y ERTMS/ETCS Level 1 -



EEHVEHERPS LRSS 2 - AR 50% RS AR B AT R FHIETRE
P > BRI S EEIAVEES SRS RGN B R AR A R
78T 1990 FRHME » EREH K EinZr 22z 522 (National Transportation Safety
Board, NTSB ) ED%I@Ji?Uﬁ#‘Z%ﬂ 245 (Positive Train Control, PTC) - %I &
IR R R RS B Y — - PTC fEFERIRS n] LI = R [EIAERY -
BFEIEEA BB 248 (Non-Vital Overlay ) ~ 445428 245 (Vital Overlay ) -
DU BT FAE 2% (Standalone ) 5 - Hfr Non-Vital Overlay PTC Z5/EfEA
A% E44EE PTC » (E Ry e lTRERYR T - fE9Rstia sy o7 B e &
[l ( Center Traffic Control, CTC) » H i {F /5 =02 12 a8 28 B p& EHI Y B i1 B -
SIS B RE TN B S5 SRaE T & M PTC fElikes A & =AY s TR 2]
HYERE. - F=5 B aREE » — R R @) AR DU e Y B - (AR ]
Ao Y - NI Ea iR 2R fH % ATP -

MEZF B 96 F424558 5 ATP JRE N EIS G e 2 2 E 2] ATP > HE
» 285 ATP (93RS E B ERTMS/ETCS Level 1 without Infill o Z§57F 2558
Tfkﬁuﬁéﬁ 30 ARDLK 150 A RpESH—E_EEVESS - MAE P aREAZESTES
T&Huﬁﬁiﬁ 30 A RUK 850~1100 A RUE IR 3% — (i _ERUFERS » RN R TRES
FERTJTRITT A 150 22 R~ 300 /2 R » BLK 850~1100 /3 KU #5-5 — (&l gL
& (285 > 2005) - 0fE 15 (a) - EFIEEAN ERUERRES - gUlEsEE
HIRAVEER » BEE AR R e R | EE AR R MR R R T B HH A (A R B A2
KR4 - W EE B AN BRI B PR 2R DR S E R BV ZRR - W1E 15
(b) o EFNEREEL FFRRAVZEE/ N 5 kmih I BB RS TSR 0 &
SN 3 km/h B RIBH AR E § A5 R SR e 2RfR 5 km/h DLERE - Al
BN R =R H . - bR T balH st 2 o1 Z88HY ATP IR R ARG TSI HE
URHY 2R R4S o



(a) 2§ ATP - RITESS (b) Z#k ATP BRI
BROR - AT
[E15 =i ATP i [ RiELs Bl Bl fa BRI

3.1.2.4 &5tk

FHESA E B ATP » 21250 ATP AR BN - SfERAS AT - &
B ERIATEE - v SRR E R - a Ak AR R a2 H A
B > AL DR ST TEHAVZ 2 A% o WEHAN B e ATP » #5556
LBE‘ SRR BTG AN R AN o E S B A S —(E i EE RS R E R I 2 F

BEiei% > (EFIEIRE T — (@i L RERS 2 A > BIfE AT 7 9t st B E &k
Py 5@1)37* Z PR ARV ES I > E R KGE T —(EH L EE S BT RIER
Ski% > B HIRA R - U@f*ﬂ&f R TREE > AR RIBEEE > R
EMAVTHEGHEE N —  SEFHEEEABETAFER - ST
El 1?$1E§Tﬁﬁ‘%‘§5iﬂtirﬁf BH — B > PRSI E AR A A i
uh o PERFERERGEZ 15 km/h DU SN ATHE » PRI & b sk i A e s ] T e
{TERRYREE -

B T EEEITHEYCE  ERTMS/ETCS Level 1 17,6 1F Eurobalise 27 #5451
F& CInfill Loop ) » 35I| B F k2 T~ —1{F Eurobalise 2 Fif B[ o] BAUS B FRERY R -
FEEFRIa] 2z 2l 22 =0 ATP ( Semi-Continuous ATP ) HYRIER o



3.2 HEA B ERE

FEA T &R ATP S A r 8 (8 2400 B Fr okt S R PR AVEH S 40 % 1 B » 75 2 FH
— PR THEARCE > RIVERR A EE S ATP - #E ATP JEH LB,
BT M N SRS AR EEE A4 0 HARSRER T ATE 2 Ry E B 5
HillZ%t (Automatic Train Control, ATC) - {HEFE F¥#5% ATC RlEE EfeiEiE
AT BEHB)YHERE (Automatic Train Protection, ATP) ~ H&h5IEE
( Automatic Train Operation, ATO ) LK H &% B E: %7 ( Automatic Train
Supervision, ATS) 245 ©

HIE ATP B FI A S SR SRR - (H55E ATP AYBEE;
P =0ms o Aoy RS = (Speed Code ) K pERERE= (Distance-To-Go)
WAfE o SREAAIE o

321 HERHI

HRIEHGT ATP Z 55 E Y B2 S PR PSR AR R - 1A 2 PRI 2R
EHAER - Jﬁt@%%?%*ﬂ%)ﬁﬂ# %%W{YE’J%M%ET@?@%EHLJ*IU?
HGREERUR o AR T R B ORAE R 24 B R IR 24T -

3.2.11 &hsk

FERERE ATP HyEeth - ATP ERIBRTERI B E LR ET —(EPAZE
G5 [ A ZRRE BE A B PR (R B Y RS » HIEEAE I AR T i ] AP 2 [ > A
U T 2R SR A PR RS AV AR IRK, + RS > A 1= B (] B i — 1 B [ o g ]
b — {184 =Bl f] (Overlap) B Ry&&fET > DUEA ES0HVEERER: B #ESEEA Y]
IR -

3.2.1.2 EEH
RS0 ATP VRS - SIS G R ATP (VERSE - BUE5 =R

FERE IR %7 2 2% (Maximum Safety Speed, MSS) DURE A T — & EHITT
PR (OOR% HAFEE > Target Speed, TS) - it iE S B aHB TR B BIARHYEE



#k5tEE (Cab Signal) - FIEEEIEIET - ATP GRFEE ZELLHS BT E R
FEBLE R > B YRR E R R e @ R RN 2y > JlEr
BB S e (Y [V ER R R PA T -

[ 16 F 2R FERE 2 A HYFG » (e PR 4R AN A = AR AR S &y 80 km/h > E—7]
HAL B —PAZE R - R EHE—(E & g E A W EA R - RF A 0
km/h ~ 25 km/h ~ 40 km/h ~ 55 km/h ~ 65 km/h > DLK, 80 km/h - FH DLES #1481 75
HAAEELT » Hrp e T HR TR —(EEAZE G B K2 2 S e B RS
R i b EITYIEAE A& 2 RiRIES S > DU E R & R
BBy TR0 EE AR R T B ket > SUPRS It — & REE 45 E - DARECRTTER
Za o LRl E B > 5ifE 0 ZRI&E (Zero Speed Code) -
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3.2.1.3 EFEEH

HAHH EWJEPE%J ( Automatic Train Control, ATC ) Z 4t/ 5 & A #T
RYIE | DU E ST SRS AR B AV » RARINEZ FEH N S8 248 -
£ ATC (Y2 T - ?Uﬁﬂﬁ{ﬁﬁmLﬁ SEEEERAAEH] » ATC SR FEH
78 1 e 2R PR B S AR W B EE R AR HI B (& T RS T4 1 B 2
HYZERR 2 2IRPERR VIR - — BBV EEAINIET - HEsHE SBEE)

SRR S Y B AR 2R IR By 11 > PRI HA T B ORe2e Y M i 3 7 L A R [ S =
ATP -



ZllEEEFEN Y HERE AT ERE ATP > H ATP 3
Bt BB AT SRYE RS L - SIEBE I RGHEIGNTE (2 0 BUF 7
HITARSE > 2007) » HESEEEEURYE H AT AR R 7 23 (MSS) -
g A F—ERREEEZRE (TS) - Wit - &5 E A REEPRAYEE R & 1R
HAEHAIFT - IR0 s BBREN R > W =N R - &
ZEAFIRB A > MG RE RS SRR R R R R TG
M2 EEBEENEE - AIATERE R AR ZE ERHET T HRIE - A &iEiE
JeATHIE - AE 17FT7R
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PEEERS T ATP 25 T CCE B IR 2V S S 4 T B PR R ARG - Firdd
JEEHHZRHYS I B BIDaE 204 > AT NGRS | B TEE R - SR A & -

3.2.2.1 &1

PRS0 ATP o I ERFEUNE] ATP HYERER > I e EEE A (On
Board Computer ) fREZE&SRIR(T ~ SEETERE AT BIMERYSR4R (Limit of
Movement Authority, LMA) A SKEHIER - DB #2387 T -

Al 18R/ » AEREBERSIY 2t > HIER LI 2 I ] 22 (5 B ] 2 ] A
H PR e IR R <R > TIRPERR (R ERIR - S (ESati s Aras s A RERE
HWERMGHLHER  ARgREZEERENIRE - LA —E
PAZEE M RA& (EWUEER CEFEESRIE) - WLAEEREEF A2 2E
Bl > DIKERIS AT TR RTRE - SAIRAVIBID T > AIEHUHZ 2 BB E R
acat o (B R TZEE R ARG IR — B eeRtaryzE CaEFZ 25 AR -
Dl g F B A2 2 fE Mg ek - (B EEmR B —fEsst 520 - HEaE
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MG R AL E R B - TS RS 2 0IE Bt R P B 9 12
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el <R (Emergency Braking Curve) » 41I[E 195K » I K EHHIEESH
R ARy > FEPREUB T TENHY AR ¢ R il LR R ST - 5851
BRI > R - B R RIS I RS R At L 2R 3
iR - E EIE R MGE R - B B R PR A B AR R
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2. TeEhlE i pAZER]

5] 2 s P oA ZE I (A RS 2t 228 ] DA A A S B T B TR > (B0
TTH AT e ] P TRV AE T 81T YA S B et & A G 88 - i
GRS RERRRE > FIHEAVETHEETAGRE - S0E— P am
FlEE 2 e RERE - RLOVASR AR ENEEEAZE (Moving Block) - FERFIIA{FAE
HHCHIPHZEE ] - YRR TR AR - RIGHEE SRV E T E) - (Nt
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HIFYEERENS 280 - 5 el THE R 58 BB ES 2 PAZEWER - AITH& JTHy e i
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3.2.2.3 HIEEHI

Ry ViSRS aa e IR EL A ATC (Digital ATC, D-ATC) %K
GERETTEERIRE - ARG - FIE G RHEUE] ATP ZEH5E > HAEHELRE Sl
SR LMA Z Iy e PR IR S PR HI AR R R > B LT Th R AT — @ -
B PEHhRE 1 N e E) - BIEERY ERTMS/ECTS Level 2 DL 35E]
Vital Overlay PTC /@It » MEINHIEZE S - SHEEE LG - PR
HNEIE 2 A oK LA ] 1 PAZE I O (B s UrE S 2. ATP -

i &wpr— RS B RPAZER] - FlUZILFEESONHE - H AR R RN
ATACS (Matsumoto, 2005) -~ BUMNSERSACEE M %% (European Rail Traffic
Management System, ERTMS) HY58 =4k » DL EEIE T EE=CH B2 24

( Standalone Positive Train Control, PTC) - ¥l #EE=CFEEERE ATP - (Hi5F
BHYE - BEE R PAZEH—E i (EERES 2 ATP » {HFCHsEaE =X rEak
52 ATP R—JE e ts Bl R PAZE] -

3.2.2.4 &5 em

MHET R ERET ATP » (IR ATP w] DIAERLY S PR = Rs 4R
FE - HEFS RAER RS0 ATP » (& R e BB EARET (5
AERED) - REESERG TN - 5540 - FEEIEERPAZERI > FRIESLITHIEE
AN —(ERAZEER] - AR A R i S A G R S T E T
HEMMBH) - 52— P 4Era v AR - AZHRBR R B P ZEH] -

3.3 fTE IR {EE

sm b — T E BP I IRE AR AR SRS R & R E R4S VI -

BRI EH M - BF 25 H - SRR Y ATP BallEETT A E s s -
ﬁ%ﬂﬁﬁ AR B BY B OREE S - LR 4B 28T 0 5 RAY ATP & FIETS
2 o

3.3.1 HEmEEH (Mechanical Devices)

T % = B B 1 i Eﬁﬂéﬁaiﬂﬁﬂﬁ%@ﬁ L E (Automatic Train Stop,
ATS) > T Fy Train Stop 2k, Trip Stop » HH ST - E9katdon i |



[ > SRR (Trip Arm) E7HEE - SIELEEES - SRy |5 ERYLERIRG (Trip
Cock) - EESEHH)E NHYZ R - BEIR S -

IR HENE R B RS HYGERUNE S K T RIH ) iEM - B
HARBORNE > B0 TERE ) BT P o QAT RIY B TR - AP
PRI A RE T RSSOt REEE AR A - B RE AR &t ATP « BRALAY ATP
BFEAERMMERERERET > (EAIRFER IR SR RE A ELR AT
R EET ATS » (R IReEY [ TEH L & 2 g —Eli4R

3.3.2 ‘EBZ8%#ME (Electrical Contacts)

B SR e 2 1) P B s RS (B R A B e P AR B U » 2R BN Eh | ER A%
H o MAERET Ry AW EA SRR PE RS 2 5] (Great Western Railways,
GWR) g HARI RN ESEE - ARG — SR TN 4K EE ) & A5 B BB
] (Solenoid-Operated Valve) - Fi|F B ALY EE J7 i E R ORI AL REPARAR A -
TEF—EEsREE A —(E &8 (Long Ramp) EEHL [ - METH
7RI L (Sprung Contact Shoe) o EHEEEHMEMEIENT - T
UH T TR P R E SR o AR T o FENIE
AR S R o SRR GERERARTIRGS - S H R © 557
stEUR TRRH o RBEAEVEE R SR AT AR AR o LI AR
EERENING - HNEANR T ERERE - SR EVEUSES T
S ENE - &AM R TR R B BhREN K -

R AVERE EAE T - IR T PH SR e D T B
B AT HHMETRN S ETEENE S - BB E R 1T
B > SO AT EIEEE ATP - di S SR A S G R AR R - B2
G ATP > HETE R (E I A E AR5 5 -

3.3.3 EBWJEIWE (Electro-Magnet)
B R RN T ] FH ER R S8 N D3t R BT U M A2 I [ B Y 2R - RS iAo

BRI [ B4 247 ( Automatic Warning System, AWS ) » i =281 ATW/ATS
IR



BRI EIE 50 - A G IE i & B SR e 1 2 R > {E[F]
friEREsT WhRIHSRatARMER > HAZRE RS RE 1T IR - IRIE X RE TR &R
= ATP -

3.34 BT (EE=EELE (Electronic Beacon/Balise/Inductive Loop)

?T*TEUZJ_WQ R EA S LR E AR, - RO IREIHIER
s EARFEIESR o YIHEBEE N RGEIGNE » &EER AT §U$E’JL
el o [LFE ATP “HZW%@?? U AR HI DU TR B AR E 247 - TR
AL TPWS (Train Protection & Warning System ) LUK, 24% H Bijfy ATP &
PR A A IR 7=

BB EE R L RE R A Bk ATP SRR L HRE R aka
ATP > (HAREAHVERNEL S - B ATP n] 2B S I EHay 2 -

3.3.5 EEEHES (Conductor Cable)

HE S e E AR R REE - TR (BE R 100 AR) X
—R o UREEBNF B E AL R o I E_ LA E AR E A R ATP 1UER
5% FEEEEGRSEUR H AR (Current speed ) ~ fx K2R E (MSS) -
RS (TS) BT —mf > HAEEEE (Target Distance) SE&GH > M5
EANERE > [EEYY LZB BEER A IEE T = o E A% B o] FRAE R BT UGS
PRI IHG 24 (e o] R 24 = ATP ©

3.3.6 ErEHEERR (Coded Track Circuit)

B A BRI ) EEE A R 85 (Code Generator ) » R5REEHY RS AL
s (A ESRRNETEER - JOEAREDL ) IELL%H@‘L%L\ HHYIEDIE
R4 (Pick-up Coil or Pick-up Antenna) #EHY » 4% ek 2B ARS8 AL R %1 5
HZERE - e 22077 -
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EEE A48

[E22 EEHEHE B A S AR
EGH TS A N AU ATP > BRI ATP ATk HAVE
a7 o (BRGNS G e R R MR > NI HAE
IR E{EEY 350 AR SO iR | - B HA B TERIE TR R R 2
R ARG E RS HIEA -

3.3.7 ZHHEEEERE (Audio Frequency Track Circuit)

IR ATP 2R A BB R E R AL (B R BB
P4 B AR R o TR R P54 55 (Impedance Bond ) i ¥ 8
(Modulated ) {2 SEHRE SRBRAR A (T HE0L » FEREHSIHELARA N AL - KXl
AR A T R (A ALTTEOFHEE TR - 2007) - BLREE
77 AT B2 R A S TR A i ATP » B LHI > SR 240
FR P RSB L -

3.3.8 4m4R#8:H (Radio Transmission)

e R HATER Y ATP Bl Em S ity - Y ELE S5 24
(BT L) ZATHEEPEN (BEmaEsh s ilEgiz gt » miEEE
mA e WA BN A E L R > SO Ry @ =51 = 2
( Communication-Based Train Control, CBTC ) - ffE4% imsHEE 4B B R 240
2SR AR T A S R RS O SRR A (L B A A S T
AR 5 AEY il - AEAFHYIE EAYTTEI R4 (Mobile Antenna) - #[[&El 23f
R e

dmaamai A] R B RE RS ATP (B H 240 T RG i 12 DA
FEH] - MIEREN AP R ARG - NILEUAE N (GREEERS
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3.4 ZYHHTBR LS

RIS/ NG 48 25 e E B 51 B (R S RF MR RO (R AR - T ASERHE
ATP EEHAEIE K BT ~ ATP HYBGIZEGEE] ~ B2 R BT - SIEFEE)
PHE ~ SR TR ~ ISR BRI - DUk ATP BRlAYEIRE /i - &
RUHARFERR (il ~ m4rs: » 2008 3 JTIRES > 2010 3 SAOWBLSE - 2004 ;
MEnEEE - 2005) - ¥ EHENYIERIRE RGOET M > SERAE 245K PR
T[] PN T B DL 26 R S

L. [EIERC ATP 51 E R A B o B v DU ERE > e DU A2 (22
E ATP —EE PR e AT B B A

2. PRAIEIEGL ATP BT » [RURy ATP ERREVE AR - (NS EAREE)
PREIB S PR S EE PR ATP BYZ30 » SEEGREEHVENE — e
BRI &GN - RIS B RIS B R i i B RaE R v

3. FChaEa-(RERERS ATP Zii A RIS E B B&HPAZER] > Bl HEEE 2
&~ EEEEERY > DMERSI I NEE 24 - (B EEPAZER—E Glic
(AT (R ERERS ATP - BIAIZILCHRIE B REE 247 -

4. PRI EEHSH i TR RS B AR TR (H s ATP SHEHY 280 15 2 A o
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®1 HEYIERE AR

ATP {HEER [EIER=C ATP A ATP

AT T I [E5] % PAZE [ FAZE ] P ENEAZEH
: HEEREE | ‘
H | PR Fﬁ%;fffﬁfpkﬁ B ATP -
IKFKI i f o
A Bk M AR | EEPAERCHE | BRIRZERC A
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Abstract

Railway level crossings in Taiwan Railways Administration (TRA),
are very well-equipped. Not only signals and boom barriers were installed,
obstacle detectors, LED train approaching indicators, law enforcement
cameras, and even intelligent level crossing safety control systems were
also implemented. However, the safety at railway level crossings in TRA
still have room for improvement since the indicators, such as crashes per
100 crossings per year and fatality per million train-kilometer per year,
are still higher than those in Japan, the United Kingdom and Australia. As
a result, this study reviews the safety improvement methods and
management approaches in these benchmarking countries, including
infrastructures, driving behavior rules at level crossings, regulations and
improvement strategies. This study aimed to support the safety
improvement decisions at level crossings for both TRA and related
highway authorities.

Keywords - Taiwan Railways Administration, Level Crossing, Safety
Performance Improvement, Safety Management
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Abstract

Railway systems with high transport efficiency and energy efficiency,
However, due to its large travel capacity, It is easy to cause significant
damage to life and property in the event of an accident. In order to ensure
the safety of railway transportation, The training of driving crew is great
important, Rolling stock train Driver§ training can be divided into
simulated driving training and practical driving training, For driving
safety reasons, The training method also adds the operation of the
simulator from the traditional driving approach. Professional courses or
practical training corresponding to the application of driving simulator
equipment planning, Enable train Engineer during the learning phase and
during actual crew members, Ability to possess a wealth of practical skills
or obtain relevant and necessary professional evidence as early as
possible, To facilitate the future of the study can enhance the ability to
learn, Meet crew requirements and implement safety management.

Keywords: Driving simulator, practical training, crew.
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Abstract

"Safety maintenance of the agency" refers to the various precautions
taken to maintain the safety of personnel and important materials,
equipment, facilities, etc., in order to prevent external hazards or damage.
Its purpose is to maintain the safety of the organization's hardware
facilities and personnel to ensure normal operation. From another
perspective, safety maintenance is also a "prevention” work, and it is an
important part of railway transportation safety management.

The gatherings, marches, statements, petitions or protests are the
manifestations of the collective ideas of a democratic and rule-of-law
society. Promoters often use them to change the status quo or shorten the
gap. The accompanying mass behaviors, such as overstepping the rule of
law, can easily affect social order, public interests and combat government
prestige, its also the danger factor of the agency. The Taiwan Railway
Administration is the national railway authority. It has always attached
great importance to the opinions of employees or the public and the case
of the case, and actively and carefully handled it so that employees or the
public can feel the important policy of the Taiwan Railway Bureau. In
order to achieve mutual benefit and win-win situation.

Keyword : agency safety maintenance ; precaution ; petition ; rail
transport ; win-win
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Abstract

"Life is sacred and priceless, human life is irreplaceable.” The value
of the enterprise should be based on respect for life. Nothing in the world
can surpass life. It is not only irreplaceable, but also priceless. The basic
spirit is based on this value of human life.

A company or an organization must let every employee have a clear
understanding of the core values of business operations? Industrial safety
is the most basic requirement in management. The determination is the
driving force for the promotion of work safety management. The concept
of respecting life must be deeply rooted in the heart, so that it can be
presented in action and attitude, and the work safety will naturally be
implemented.



Industrial safety is a kind of culture, it is a kind of human behavior. A
company must do a good job safety. The investment of safety equipment is
not the focus of appeal. It is the key to shaping a good safety culture of a
company.

Education and training is the best key tool for creating a safety
culture. The safety awareness of the heads and subordinates of a
department is not necessarily the same. It is necessary to put everyone's
safety awareness on the same level. Education and training are
indispensable. The starting line is the same. When promoting safety
culture and safety concepts, the pace and goals will be the same. With
various incentives, everyone will be more willing to comply with safety
regulations. Therefore, the implementation of various work safety
management measures, the formation of a consensus between managers
and employees, the establishment of employee attitudes and self-discipline,
can truly establish a holistic safety culture, and then the occupational
disasters disappeared into the invisible, toward zero disaster goals.

It is an extremely important subject for the training of the workers to
internalize the work of the work safety. The traditional work safety
improvement can only be used as a target, and it is impossible to deeply
embed the consciousness of the workmanship in everyone's heart. Only
change the mind and shape the discipline. The quality of the work and
safety culture is the way to cure the problem. When a person has the
concept of safety cognition, he will be able to change his attitude towards
work and thus influence his behavior. Over time, he will gradually develop
habits into daily life or work. Everyday, month and month will be a safe
day .

Keywords - Industrial safety - Safety culture ~ Education Training
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