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g2~ HH

R 107 5 10 A 21 HEA 2R 6432 KA BIAE SR - 1861 18 A
SEC ~ 291 NESEE(S - BURFIAAE IR Z 2l & 2% B &l L B i 2 &
s EL B8 (LUNEHAE ) SESE BT R e 2K - S8 S AR RS -
AEH 108 8 A 1 HEEFHGEHEE > 9 H 6 HE=REZEGHH > R ' EiiEicH
AL B3 K6 RZFIEMER - 18 6432 R TEb AR S (107 4 12 A 21
HAE) RN EZ fRHEA -

ARG 109 4 10 A 19 HEAmsRdiws - gl 7 [ Re N AR 2 HE
I > 55 27 TSR R HAth e N R AR 2 AR - GRBE i E R - A
Rtk (human errors) {5AHELEG] - S =/HE S ERE0S 1 B BV 2458 (ATP)
WRIMEEE ATP > SURMKMUE B © ATP [E#EE& 25 R - SHEH 62%2
IRFfEIAE AT - S ORI R E S IR ESE - RS > fROLSIH A5 H i Kl
[ AN Z B BB U 5 BT DDU IFAERT 2 A A Bt Z NN L2 ( ergonomics )
stond  EE DDU S 2 HRRR 20 [F R4 A FSCT - BRI EES
FRENE I =IH% SAE 35| Bl B N Z BRI e

HE = 6432 REH B UL R ER - IREIFEESE E Z A EREIEES - ffE
SRR TEEP A i T B E A ~ F1] B M IR R R T TH 5 B HH s 5t 2 U T B 2
Peac > LURBTNES - MEZRE T RO e E > (Bt E AR —Hi R A REA
RS E S R E e 2 RV - AgEm 2 HE R A BRNREHSEE R
BEE BoaAgUHVAS BHE RREEEERE - WAL EIRESIEEREEA
RN BN A AHBEGN R > LA A\ S E#E NAMHBE S AR E -



ARGk AR RS SRS S e 2R ¥ (DB Rail Academy ) o P75 e 25 5808 B L 2t »
NFRINZRE AN TAE ~ Elbe B B A AT SR - DA S SR i B el A
FIUIHE > AR ER AR5l - R s e e B A AR
AEAA FVE LR GT F AT Z NN R AN TR  Boa AR E#E
FiHE AR &8 > ERE R LB NN Z AR

A~ B
1. 32

ARG AR SRS S e 2R I D 110 52 05 H 03 HZE 05 H 06 H >
5t 4 B B-HEEEFEEAGUEE > B AN EEE AN BRREAR T
12 B = HYraambREEE ] SERE AT > R0 H o aEs#iE ST o BURELSH
HUESEAEAH S E AR AR - SRAEZRAEA0E 2-1 o -

( day 1 -
< day2 7

B 2-1 FSRFEZeMEE

WELCOME
Overview

2



2. 28\ B aREm

ARG EIRES BB EHET 3 %> Ho 2 BRAERERMAR > 55 1 ZREER
eFEEEETEZHEANR - SR — (B TIEE > BE GBI
BN > X REHRACE RS 2 EH A4 BRI Y B SR i
BT EEH ARG SEESEE R 4EE 2-2 AR

Welcome Jirgen Halbekath
your trainer

pictures: Juergen Halbekath

7 DB Rail Academy | inRail O ization2 | Smi6014 | 2020

B 2-2 SREEREATEER =

3. FRITE

FFNERTIRG . (covid-19) S0 » AZGRIZIRG LR e =T - (R b
Sy webex training ; SEFZSBATIAMIL T 4 5y SEAHAL BUE B T BIRE © webex



training "] BIRFAC & SRAE FR B2 R E A A iR (It I AR R > s L
SRR LT B L o ML - EERAEAE A0 R N ] B A A8 268 2 9 MR SR RE R T

(virtual hand ) [E7REEERTIATE - B0E A E RS AR H B E - 7 > webex
training HHEHEER B EMRTIEE - (HE2 BHETT RIS Gy R & R B RBERE I AR
o (/N HE SRR RE RN E LR 1R 2 EY) (8] 2-3 Ty AJGRAE EERBF == A

2-3 BRTE EERE

\

2 FEREELS
1. EEEEHE 24 (management system )

FRRENE R AEEE R EE AL - WS EH - RGUERFGHRY -

EE



PAIS09001:2015 Aol -

® 5 /management : FREFEHIZHL Z FHEIESE / coordinated activities to direct

and control an organization

® Z4% /system - HEEfEC G EIEESE 2 4HE / set of interrelated or interacting elements

® EHZ4E /management system : —EAH AR BN A BZEH - F AT LEREL H
P K #EERK L S B AR TR / set of interrelated or interacting elements of an

organization to establish policies and objectives and processes to achieve those objectives.

PUERN S RIS EIER « HEBRH I TRATE R A - BA AL
TLRFTZ AR ERIIAE - A BT NEREAH B F R R — (&&=
TR~ Al DORE ~ TEENAERE ~ BRI R Z RV IE KA I E RS S S i (E RV EE B
o -

BEHAGAIEEHERSE  EHHAE FE T HAFRAVERNT 280 RIGATESCE
Y EARAT R (R RS B AU R B R B AR AR (R SRR
TE~ ANB - AR SRR R > HIEEET 2[R & SR 22 il B ] RE B 2 ol AR

EHE ARG

® TEMNEHHEM /focus on objectives

o
HH

=PEEEZFF [ leadership

°
Frl>

E£:81 | engagement of people



® RfRZEE [ process approach

® EHELREAYASEHE] / evidence-based decisions

® HAENZE /improvement

® (4% /relationship management

Management
Systems

3-1 EEARGRE

— R R EEE LA ER NI

o EEIBURE HARAEAEN

® RIEHYARIERINER



® (LU - EWHES

® SRR ST S A% R

® EEMGE KRB B A R EI K
® E{EIEAEESRAR R ST T Z EEE T

EFHTVEH R BEMH  EEURER S - R RS HRE AT = 2 TH
AEMESEAAR © BB S EIRAE - BTEHENY IR - B BHAY LIFhREs T E IEE
HYEAR > SR rfTaTE] - S SHEAIERTE - A |BRE TIEHEE - BREPA
o B L e ) o M S PR A A P g R T At O T REL A B [ AT i

i LRSI

BEHERE R RSB TERR SRR SHEE G - R
B S SR ¢

o WEEHAN: WEEHAGELEHASPTEAANER A — Hf
B2 8 A i S | HAYIEAERE By 1SO 9001 -

® eEM LA L BXEE (EU) MNHEAMHBEME H (Directive and Regulations ) > $1%f

BIERTREE 2 EH ARG - EAMHBEZAUE - HAIEIAIRE FRE S -

&

o AREH AL R bn B e E e 5 R SR S AR R RS E
B2 DI HERTOTAEZ B > MU PRARARSENE - POKFREE
b 2 A2 ZARNE - SIHEH RIS IR e s R - 4 - anE R AR

(BT B BT Y ES - _EAUE R 2 R R A S AIE 3-2 -
7



system and
documentation

responsibility of
top management

processes

monitoring and
controlling

Continual
improvement

BB ILERE - AR
e TR -

7 ELAH 8%

management systems

Safety

EU Directive and Regulations

Establishing of an SMS
Safety policy and targets
Documentation of SMS

Definition of organizational roles,
responsib., account., authorities
Leadership and commitment
Consultation of staff

SMS documentation: identification
and description of the processes
and activities related to safety of
rail operation

internal auditing
monitoring
Management review

Learning from accidents
and incidents
Continual improvement

Quality

1SO 9001
Establishing of an QMS
definition of quality policy and
-targets
Documentation of QMS
Responsibility
of top management

Definition of organizational roles,

responsib., account., authorities

Process orientated approach
P of product realization

Controlling
Measurement
Auditing

Communication
Continual improvement

& 3-2 EEAGFEREZR

B& e~ B
A R T AEINESN RS BN
FIERF A (stakeholder ) ~ T35 (market ) ~ 2ERERER
EEAREHVHEE - YIAHEEENEE (GEE 3-3) -

RS
HHEEAE -

IR

TR B B FE AR
= SRS > e

RUA T

risk
1SO 31000

Establishing of an RMS

Reference to policy and targets of
an organization

Documentation RMS

Responsibility

of top management

Definition of organizational roles,
responsib., account., authorities

Integration of RM to processes

Control of the system (audits)

Communication
Continual improvement

IS E R
HE AN

H4% (organization )

( global environment ) ¥JFEEE



Requirements to the company can be deduced from various fields

Organization Stakeholder . Market Global Environment

® Business model = Top management ® Competitors m Social trends
= Business history m Authorities m Associations m Progress of working environment
® Locations m Society m Customer (,industry 4.0“)
m Numbers, data, facts m Employees ® Technology trends
m Legal form = Partner ® Market trends
= Owner ® Fiscaltrends

= Law, regulation

3-3 ZHEKPED ~ SMEEREE IO

2. NERZEARTFRE (human factors and ergonomics )

BB AT B R PRI 2R I

FoHREUARBRNREARN TR KL > A EEATESRRE R R B AE
RS 20T - TS 1| ORI 2 200 « T A BB S g KR Iy
#T (shellmodel) ([& 3-3), RZkBE - SIEZRREFH - HEREAFEOR - HIE
HIE ~ PEE(FIERE P TR L 2 %28 (impact factors ) » FHEIEEER BN > BAIAL
N FNZAAR 2 2 BN E -

RIS » DAEES KIRIE (global environment ) (5 @ {EFEIREINZ (progress of
working environment ) B{RHZZEE (technology trends ) TIEEEA /N B LS HLHEIEE
HOTHEEARE > SRR R ERER g EE R & (employees ) {FiH EL#g

TEEE AR A 2 i - il e (N e Z Y B P A B E T 5 B
9



PRFEREAR Y - Wi AR Bt B FOa 34 - LU = BIAEF 2R RAE R
ZHBNZWGER - BAE AS M ERET » B R HEME ARG Z AR - (ERIErZ

RN EBE OB R A R A EFRE

ARRREARNTIEZ EH

FRIBEPR AR T2, % (International Ergonomics Association, [EA ) ZEF » AR

TF2 (ergonomics ) » BEFE A &RZ (human factors ) » &—F TR A\ SHELH A %
4 O B PESEIRERRL > L ERER C SRAIRMEE - AHHER  4ETER - ST ER SR ORI Y

s~ JRA B RO AR TR S B E A DU AR A e (R B A S e R (B b -

HEZ > NRBNZREAN TR E5 HAVIERIFE SR T TR ~ ge DHRG] - M & A
SR RIS - A EE bt - WiEeis > DU AGUEEE T - PUE
ANB LR~ RS IR EE G E NIRRT > AR ERE A it -

TEFTEERE ~ WA R R > FralfE N BB EL T/E(E A 2 T AR Bl -

ABREENNTEZ 73

NBRZB AR TR Z BAKEHER T UABA o BRI ER &S E
#& AR T2 (physical factors) ~ SRFI AR T (cognitive factors ) ERAH&K AR T2

(organizational factors ) ZF =& (& 3-4) -

10



Perception Human-computer

Memory Cognitive interaction
Reasoning Factors Communication
Motor response Teamwork

Human anatomy
Physiology
Anthropometrics
Biomechanics

Participation
Cooperation
Socio-technical
systems
Environment

Physical
Factors

Organizational
Factors

&l 3-4 AATHEWTZE 5

e NN TAE LR IR it A\ e - RSt - £ - AV 2 EMEA
2 R A AN TR RAZ IR OB R A fE SRFE R 2 N RS RIR N Z > BRI A
P E Eh - A BB ERE E R Zas AN TR e s Ak o A8
ANZElFEERS LR - Wk 2 R g - Rl S8 2 sHAEE -

LUEl 3-5 (72) Rl > RN EETRGERRZESEAT - ERIIREEY G A
BEREGERIENS B8 EEEERCEEE - M5 BRIV TG TR - 5
AERIRA ARG 0 BEABSRRRITK 2B Z BT - SN T Zakat
HRANTIREZIEM - B 3-5 C5) A A R B Zaat - #Ehikd
NBEFEMFREIE Z R B0 » DN T R R AU Sl - (Rl e aea 5
BARTE A SRR TRES A - 34 R ERREE © HEIRIERES
EERARNTREEZAARNTREZ B - 418 AR TR JTH » shaA =S HRHE 2
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AL ~ EETEE B R TR > SCEreFE AT A 'R > FEABIERR 2
SRR LB AR SRS AN TR ZER -

Use a drum mover to reduce lifting, pushing, and
pulling heavy drums*

DB RailAcademy | Management Systems inRail Organization2 | Smi6014 | 2020

3-5 AR ILARWHFERAE 1A

e HEEATEE S - HB A SRR R AR R # B A 2 0T - SRAE R aAT NS
Ay L2 A58 N NMHEI R (8 3-6 ) SRR - AEARS - NE A G-
NBfRER O 8 2B EFEEIRANTEZE T -
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Which terms are familiar to you on the topic
“Human factorsand ergonomics”?

System integration

RAMS engineering

Driver's fatigue evaluation Maintanability analysis

The Physical check-up of the railway driver

Emergency training with stress level measurements

Human Machince Interface and its impact on how the driver perceive information

N

Black out of systems work-life balance

B TAon SR S it | Sy SRR P
b

Workload management The cockpit environment (noise, tempesture..)
Socializing

-~ «-gg.{ ___________________

3-6 NATREEAHEMZ 5%

REESEERRARTERT

DIrEEsgE SRR R R N S (8 3-7 /£2) » THESEBABRFAN TEERRR
iR T ~ FE S5 1T — B b 2 (F SRR SR B YA BRI T 3T 85 - I
It TEE AR TR ERI A BACE ~ ol » 55 B IERET © S9IMEEESE
AREFHE > N BIFSERFAE A T2l - R AT RECE A E R A S A A
THEGESL | WL IR EEE RS NN TRt it < EA > E A B
TEREE LU AR A 2 AFIZ & - (8] 3-7 (1) RIZSBMI AN IR ZREM © 1B
R = B MU R - BURS O AARCE ~ R SR 2R ESHES
B A R B e N B A A SRR EE S O B A SRR R -
3-7 () BABREEERSGEE TIEZRIRENR - —ins - S TRk
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ZEPERR I ~ SRS R T © RIS - ARMAE D RITHEE
TAE - B B RESERIFRHIBIPANE - A SMEREER 3 £ 5 oEmd
FUER I AR T P L AF > BUE (RS N\ B A A & B D B 55 - SRS EIR -
S NN TAEE T AEREB AR ZMER T FET -

IS8 ——

Specific aspects of ergonomics

Physical ergonomics Cognitive ergonomics Organizational ergonomics

&l 3-7 fEEHEE SRR R AN A&

AR SEER/GT R

PRI AR £ I - SEETE T R ERE S INER - NELFARG MR K2R
eSS R R AEERER  MESRNZER > oA BRNRRARNL
EAR HEE - PZE AT R IERERN E AN BIT R R 2 —
TEREFE - BB Ry N\ Rofiae/iiidc (human errors/failures ) ©
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sERI T T 4H TR RS SR - — RfffiZE 3R 5 B FTAlZ the dirty dozen ([E] 3-
8) BREHRZ R - BRZEBGEE - REA e - BIVAE 5T - 0BT ~ Al
e~ BZEE - BEAE 0 BHEES - tEEEE 2 HRNENE R
NFRINZ - AT - 2R IR I RS 2 N RN R A HEeE M e R 1
DIz R R 2 &8 - Iy B iR A —E2 5 (HE -

The ,,Dirty Dozen“ of source for human failures
is very well-known in the aviation industry

com/2017/0

RS
Yy

16  DBRailAcademy | Managemert Systems in Rail Organization2 | Smi6014 | 2020

3-8 AN Bydfassrd8% 1 1 The dirty dozen

55— fE 5y E 7T Bl Reasons model Fe A RRIZE 53 AT ELERFE 4% (human factors
analysis and classification system, HFACS ) [i&/g 1 N Jisk sr3i2ete - 40El 3-9 » Hike
N BB K57 Fottiar (mistakes ) BEARNIEIERIE (non-compliance ) ERIHH « $Ha5% AL
FENBRITR #8858 > FIORTER MR slip S50 JIMERE . lapses » DAK
N BEAER R E S R PR 8 A4 2 $E30 - WPk SEER 2 (FEBUR ERER (rule-based

15



mistakes ) > BUEFEHL - MEM S 2 KGR FAHRAFEER (knowledge-based mistakes ) © £F
REIEHETTHE - AMEEEE M (routine) ~ 1B5EAY (situational ) » AR~ Rfkik

(exceptional ) #EH# - MHEFERFs N EREEE (inadvertent) Z1ER/AMEFy » EHIE
JBVE T N B 2 ME B A E Ry -

Human failures may be categorized into different cluster

Human Failure Types

[ Human Failure

17 DB Rail Academy | Managemere Systems in Rail Organization2 | Smis014 | 2020

[ 3-9 AN Ryglaiir ik 2

sHAIERRE T e lEEE B - fEfa i N R sBa/i ki > )Tl s teihmi e s — &
ANBZT Ry RHEREEAERRE ~ TR S R b Z 308 - SEETLL
KB S RE  — R A E] P AR 2 R Z BUR - S - fEr s R TIT e g

{BE R B IENS 2 5l HAlh 8 e B IR RAE A F T ~ BAR ~ AR HAT
A B TAE RIS - AR EEL7ERR AT R EESE - Salfe - BT E AN REEE
TTERIRA  RRHET BT B2 B0y » A B/AMR R B | S 2 HHIEK

A TATR > (CHBEEAER - WHAIERZ 2 U Z5RE -
16




3. EfREEE A\SEu]5EE (risk management and human reliability )

AT HERAE - AT M4 U e — R A B 2 B o s s B S BUE N R -
F=HRAE—D 5 [EE 5 B E g 2 s BN R G WA E BB AL
AOERIUEE EHE - IR S = H 3R e E T B b s B B A AT 5E &
#T e

0

FEsk b B\ B B A - SBAT S ES 22 B RS e 2 E 5 - WNAEHERE(CI S
BB b - REAR e R bR RS R E RS A e DU E
A 7 1% B EE R E (the frequency of occurrence of accidents and incidents resulting in harm
and the degree of severity of that harm ) 5 ZA11 » sERAELES [ 1SO 31000 AHREHNA » &7
HEE B el — (B AES fead s m b - A4 1SO 31000 » bz 45—V A E] 402 H IR
2 RHEEM: (an effect of uncertainty on objectives ) » SELITEE AL ~ RHE ~ AOI4E
s > Bg YA ELE HARBE RIS AR - AR RS, - S ahy
INFEIARACE EE A TR L IRERE R TN (R 72 SR AR A E 14 B w5 Ry
b 5 AT SR\ Bk EL A e U7 () P P AE—20 00 - Ry AR RS A » ] R TE e R
b Ry A E R F AR AR ERE - MetEES gty anaE  BHEER
SRR R — EAR A B T R E . (& 3-10) -
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What is the definition of ,risk“?
Based on ISO 31000

Risk is the effect of uncertainty
on objectives

_— T~

hazard Opportunity
(negative deviation) (positive deviation)

Cause that leads to Y , ey Impalctt:a osr:E s‘;;:als in
tincsrtainty implementation

5 DB Rail Academy | Management Systems in Rail Organization 2 | SmiS014 | 2020

& 3-10 R & 148

R

seplTERESE B > Fbp'E HI B A S HAEE R 2 E > KM T bR E

HBREWALNEEH s EEEAREREZ 87 - 52 BleEBAREER
SR Ra AR ~ (ESR N BRI E o - IS FE TR B Hls - A5 EE
WNE| R T ZAT RANE RAFISU RN - AR E bR B EER > 406 3-11 fose

el

R
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Excursus: risk management process

Scope, Context, Criteria

Risk Assessment

Risk
Identification

Risk
Analysis

Risk
Evaluation

MONITORING & REVIEW

COMMUNICATION & CONSULTATION

Risk Treatment

RECORDING & REPORTING

Source: ISO 31000 - Risk Management and Guidelines

7 DB Rail Academy in Rail Organization 2 | SmiB014 | 2020

3-11 Jalbs & B FRAE

(EARE AT - R E AT 358505y o3RI E#iIRE (scope) ~ IHEEAZE (context)
B (criteria) SFE ~ JEREEAS (risk assessment ) ~ EBREEE (risk treatment) KZ4C
#5818 (recording and reporting ) « B S /H H € ¥t~ #il (scope ) » DAGH#LL
2R N - S AR SRR N F e iy~ SR M BOR e E R RIE U7
T ISR B R E R SRR P TIT 18 NS SRR A SlEME SRR R
(context) ~ 43T ILRANE » AR EMIC BIERESR Y 22 - il A EE—
H AR PR 5 2 BB GBI AT (shell model ) 577 BB 28\ SR E 2 AHRATS BEIN
# o (it R R R - BAE R ERBEAE (criteria) » IREIFUESER ~ B

EE PR IR A A oy e
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A g 6 5 (risk assessment )P B » 5T 2 58 4H ol — P8 S E I ( subject matter experts,
SMEs ) » #&HR& T 0%0% ~ FUEE ~ S x why FI70 - BUEEE R GERER - W5
EI BT MR R 2 A 2 Bl DAas b - SR B ol sk 1% » REE 2 1T A
SHATIEE] > S JTAIR S - SEAISEE ~ SRR W T =0 - M A Bl Al 2
YR H IR i — D R B (treatment ) » DABIEE H B8 240 L8050 B
TIT o BRI ZRER  RR ~ SRR B AR 2 ABR R - Sl AR - AP E
FEIL IS B 2SS B DA e 7oA Bss (58 F » B SR A B B R (evidence
based ) » ##% » KiiE oA Z BUR B IR SRS SUE 2R > DIGHE R R r i 2
JEfg 5 25 o FIVRBHBER e I - i1 - STETIE LR il 2 BT iR &
(risk treatment ) > DABSAECER - 6T —BEi2etfd] - DUEHHE RS L E L -

SEATA SRR MR E B AR B DA - (EET R BB Y R 55
AR E /2> 7 E 87778 (communication and consultation ) HHITRAHE RESE - (R
BB 2 BB - A RER A FIFTA I ERS (stakeholders) @ 1EEME &
4B TR IR RN SRS AR v] RE R b - PR TR0 R RN TR T

b BB M RE B RS E -

il

NS TSEE

MSEATSERE (human reliability ) » {45 A BE— BRRS IR - —(EIRSE S > S —
FFEL - v 2 TARECK B E  @ER T2 BEE 2 BIEFRIA 25
77 (the ability of a human being to perform a task in a given acceptance limit under

predetermined conditions for a given time interval ) °

MMEZS
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NI SRR TR A %48 (man machine system, MMS ) 2 3 {F  MMS j# AJH
RE 4 H 2 —ITTi st BAIL e E(E 2 S —TET i e E R E Rt es
BIFEPEAEUIEE) - A 3-12 - AMRFAMAER - NS B2 &ENE
—IE{FSRIAME MMS 28T - B Z e IR R S IR E ST 2 S8R5 i
R ARG BN - FEL AR SMERIE R — I B AR O B 2 INE - B
WTAFETEZIEN - 2800 > A E A B ARG FT B ZRETT ~ FPE G5 A
RIEERMESME TAE AT &80 - IR ERSE AR ERE 2 B IE (LEARE) -
T E R A R 2 UKL - 5951 Bkas L2 (F AR AR /N ] R HH SR S a0 A oh iy
SRR E S IR A B 2 (R 3£ A (i BB SRR R M B R R AR R
i - SEATEEREEE B 7) R NI R A el 2 L EsER M (resilience ) » JRE[FE TS
FURBERSARR R > NBEH —ER A NERE (FEGSH - DR s T R AR
IKAE » FELORIE— V) 2 A\EE Eh{E - MMS 28t gE AR - W2t EaEER R4S
A8 DGEHGHEECH BT E A /H R (R 55 7 A editdas 8 7= DLERr s HE

I

&
UU

stress
gnvinonment

human
task individual
properties
and skills;
| 'O'.
\

result

machine

strain

feedback

[ 3-12 ABEE&E L BhE

seflaR PR R BEFEFTUEB N RS SRR - & EAERT L R A akiikas A 5 m] 58

JE&€ o 2RI > 7& MMS 2wl AR - Ao i sdias i - SE5E A BRE B8Rl
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SR E T AL BR AR B I RE RS B At Biiias 2 P SR - ML > MEARE A 2
ESAES > MIHEEEN DI ARG AT Z i FEER L 2 A R R A
HBEZ 2B SRR 2 -

RIBE - 3T NS RTSERE AT HH B ER R (8 e 2 M SRR B e 1 > R hlE A
RS TS M - BRATIR S - BEFILHAR AR GHIN HEMESK 2
AR TIEMHBIAE - A5 2 > SRR GRERBARRESERRE  SEARRET]
EARR] St B i B T EL B > DU N B 2400 - ies I B e A i i A A -

59N BB R ANTLRE - AR ZZEIIGINE B E AR SRR ety

NESRESE

WIE ZR 4R TS - B2 DIBIE B EAER » NS A SEE e N BRE J1RER DA
BRI - 48 3-13 - NIHAJFERE2EL (human reliability parameter, HRP) » B[J
& 1A Rsshar Z i (human error probability, HEP) » E:r HEP {551 T Ry
TETZ R8RS (N) o - EIEWAE 2 SRR E (n) -
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f%*"“"
The Parameter for
Human Reliability (HRP)

HRP =1-HEP human error probability

b S 4

HEP=-2
N

3-13 NFHASEEET AR

—REEREHEL > B A BBIT—HAE - R AER 109 R R e At S 55t
FAEEFMRFT - HEP &% 10 28 3 7 5 EHMGEAAE - (HIEEEERN -
H AR s A E R T AR T /RSB Al HEP 88 Byl 10 281 2 5 5 ik
BRREHE » ETERENAAERE  PIF R DT - HIEIG RTS8 DATHEA - BB 0
BEPE- HAMAKRGE T ANBEE 2 M8 SUER RS - FIRFE ¥R 255 Hi| HEP
T R 10 2 0 ) -

PRI > SHATHERE > BEPNE BRI nlig N st B0 > EEEMER P Z TR
b A alitas 5 % 8 85 S A S0 mT SEFE AT TS B E AR A 2 - I >
FEHETT NIRRT SERE ARG HERS NS B — L B A\ BRI 2 WG -

AN FRIEEIENE
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AN FRFRIABIGINZR (performance shaping factors, PSF) (RGPS E N BRI
HRENZ > /£ MMS 2GR T - PSF ¥ HEP 5—E ZHRK - HEMPZEERE A
i M SERE B2

W 3-14 > 2B N BMEERFEN RS ERNRARENER - ERENRE L EHR#E
G BN R RIUKESHET/ A B8R E 2N > HENZREEFRERR L
B R BRI ZR HEE 1L MMS 4 (HIEPEET PSF BEA B2 -
N FTRERT S N RIF SRR IE R & -

I~

ERHFRNE TGN RN Z - P IMNBIRER o RSN R - UHE
PRIESEIBHRAHRBIN R - sHEE RN R B —50 A5 Z AT - B LPTSRE -
AR BT T ~ THRpRIFIIRR ~ B TAEMHRI &R e 5[ 2 1S - FRIES
NZR ARSI R 2 INZR - P A B ER 3 st  EENE I
PR fESEshiT 2 55 % - NN R ANEIE N B 2 R DB - s N ERE ANEZE
HOUEGIRRE - a0MEA] ~ SR - Saesinl - BAMERSE - BRERTS R AR ZN
SMEEN - IBETRENE - AHEERE
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Human performance is influenced by internal and external
factors — Performance Shaping Factors (PSF)

[ human performance ]
1 1
external performance shaping factors internal performance shaping factors
] H I I
organisational technical capacity readiness
prerequisites prerequisites
L} 1 1 1 1
organi- organi- Yesake situational physio- psycho- physio- psycho-
sational  sational logical logical logical logical
difficulty factors capacity : fitness Fyati
structure  structure P capacity motivatio
| | I - | | I
* hierarchies * working hours  * machinery * work lyout = constituton * talent * circadian |nlmsacrr9xmnon
* remuneration * work structure design * anthropomet= = sex * education rhythm (interest, social
* gducation * work resources  * task content ric design . uge . . s
* Instructions * task design * guality of * staming training * emotional exdrinsic motiva-
« technical imple=  environment (training) stability tion (including
mentation * condition career opportuni=
ties, work climate)
ot n A \ h
I | safety of work environment 8 & \
. L
quality assurance | L_] A
— ' |
w—  direct influences - indirect influences
(source: human ility — i q and of VDI 4006:2015, Part I)
12 DB Rail Academy | Mar in Rail O ion 2 | SmiB014 | 2020

3-14 NRRBEERER

A SEE R

MNIFETFERE AT (A&l 3-15) A1 EERRERZ AT, - B e AN 5LE i (problem
identification ) » DL A B /ESE A 2 B0 - P25 ST LIRS IET TR 04T (task
analysis ) > DUAE ABRERIILIA(ESE 2 FH(E D BREAFRET - 40[F] mb's TEREAR - SRATER
BEPE B —EH R PR (subject matter experts, SMEs ) » DAFEH TR EH IR
et - BBIESE AT ME RS S BRI R Z A BBIESd T RIS T T R
JKAE > TR e SR B ENE ST 2 N RIREISIN R - #82  EABEIE(FE
1T RoB T Ry B /KAELE R - BV RIS (Rl ARSI 21T Ry - BRI R/ BRIk
(error identification )- fE/M fESE IR RIMR N Ryt /8535314 representation )
DUR N By SRR B ESE R Z BRI - 200 BB (i mT i 25\ R S (i
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[l Bt s SR RS (quantification) » JRE[ HEP » A FHEEF(L HEHESEER
FEEZ R ENRIE (impact assessment ) ;5 E\faiE 1 n] 25 F 2 ] - AIZEFRH AR
TH N Ryt 2 I3 R EH AR e e EE N A B2 7 AR TESEEA
{72 anE (quality assurance ) © Fef& > B 5 B BGRE B E 73 A7 EEAE R &5 SR SC B

( documentation ) °

P—EYMR BRG] > SRR RSt IEAE R A R R B IE R RN
BPRLT Ry 0.000111 5 2801 - EHIA G EFESEERUREE ST » Htata BN E 2
PRGN R RBERZEE - SR ERE RSt IR AIRANA 0.00159 -
B ERERA AR ER TR E R R RSN 2 N\ Rt sf HER - A AR
B — B0 R LA B i  » BI AR LGS~ N R RSN R - st e
BN HE T - DARRRRIR S SR SREE T RS B HETREE 2 N Ry tan 2 e -

NI SERERR AR AL 3T JRAJTE BT (qualitative HRA ) » HAPER 55 A Ryt
KB ERIR - DIESHLO B NSRS R BRI i 2 - DIk tsZ I/ N it
RBERZ ~ IMEFZBNZE > AR RRE - lEaRboheER - SHEEEE
L2 WA Ritar Z fHRABCETEHE -

1 Kim, J., Jung, W., Jang, S. C., & Wang, J. B. (2006, October). A case study for the selection of a railway

human reliability analysis method. In International railway safety conference (pp. 22-27).
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The basic procedure of human reliability analysis

Is similar to the methodological approach of risk assessment

Qualitative
HRA

[ Problem definition |

————{  Error identification |

[ Representation J

Quantification [«

| impact assessment |

Redesign
task

|
‘'———————{ Error reduction |-

|
| Quality assurance |

Source: Kirwan, 1994, cit: Human Reliability - an overview | ScienceDirect Topics

13 DB Rail Academy | Mar

in Rai

il Of i

2| Smig014 | 2020

3-15 NJHAISEFE TV BR:

4. B ARESERNREENBIERTER (event analysis &

HOF requirements in railway regulation )

BIURIREN TR 4GB NT - ARAESRE T (human-organization factor/HOF )

FREEAERR AR TP 2 B

B

B E S EN R > B EEHA (root cause ) » NG HBEE L= TR TR
JE\bs - DAk e I A o By T EIREIE SRR FEAE RSN TTE
—REFL AT A T A B RS TE Cevent tree analysis ) ~ RIERSTHTA (causal
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analytical method ) RS54 (eventanalysis) » EE(FITET > TFEELFE
B2 #ElE (event frame ) » 2R ST T HEEI A HET TR (event data acquisition ) »
BREEREE S IR E R N ZAHRE > RS SE IR FAYEEAC
Foirtti - sl R p > #25 (deviation analysis) » MGFE FHZE SO HTHIAS SR HE
TTEEMRTAG (event assessment ) » SR IRIBFE ARG BEE SEE IR ETEE - HOF01T
L lE R 2R E 3-16 -

™ selection of the event frame to be considered occurrence-oriented
event data acquisition
description of course of event determination of the ideal-typical sequence
(actual sequence) (desired sequence)
|[ deviation analysis |
when new
facts arise '} """""""""""""
% event assessment | cause-oriented
| J
deduction of design measures design-oriented

(event-specific and generic)

/

implementation

3-16 S tritiE

HUESRENEMREEANNZIRERE > e A8 (FEER - SHES - AR
&) g (B E - SREE A8 ElEs ) RRINER %> Hrp A A B (man-machine
interaction ) HIFHE RIVELHISL A BNZAR - AR TEE T sl —iR%
527 s A O B LR ] 2 BRI - SRS R A2 RaE 3-17 -
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temperature, air quality, faligue, mental load [ arrangement, aids/wamings,
radiaticn, noise, lighting, stereotypes, heuristics, ] Iabelllnslahlnli components,
vibration, anthropo- efforts to achieve the goal of compatibiltyfcansistancy ...
metrics (d?s'g“ of an action
workplace) ..
—— | manageability, accessibility,
/ f monatony, operability ..
|
situation X ' L
environment | /
|
| feedback

human machine

L,
A e

— __....-----—-: ease of maintenance and
! inspection,
communication i level of automation,

complaxity (catenation,
intermeshing) ...

activity

task D

_order placement order fulfilment |

L \;
i availability and design of
communication resources
and procedures, precision in

complexity, difficulty,
impartance, benefits,

work preparaton, guality of
communication ...

risk, time characteristic

(time budget) ... organizational structure,

group structure,
remuneration systam,
shift and breaks system ..

Figure 4. Possible explanatory factors with respect to the elements of the man-machine system

3-17 AHH EhiEa (e

NG EhiErE s B R N B IR EEGERE > FEFERNREE > HhEa o
HALN BHVEBEE > B (EERETE B4R - A RN ERRYESES -

N\ PRI4H S H S A BB o o R

H—E&EHASELEEEENHEAE - AEgREERCHEEEY S
BGBTHE ST S ~ (e EH (T (nearmiss ) BERHIEMF I E2E plR I
—IBUE A Z (TR T FE DU 00 BE — i (A SR P AS B R 2 B A
SHARFE -

® DISEHEMVEEEHEMT &R - BE S / preoccupation with failure

® i RILAUTESESAZ / reluctance to simply
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® DUERY T VEE / sensitive to operation

Bl ZoR A SRR S B b I BASE AR A #2801 T

® ] cadership : Top management shall demonstrate leadership and commitment to the
development, implementation, maintenance and continual improvement of the safety
management system by promoting a positive safety culture. [ CSM-SMS

DA(EU)2016,762, annex 1, 2.1.1.j ]

® SMS : Through the safety managementsystem, infrastructure managers and railway
undertakings shall promote a culture of mutual trust, confidence and learning in which
staff are encouraged to contribute to the development of safety, while ensuring

confidentiality. [ Directive(EU) 2016,798, Article 9 )

® Strategy : The organization shall provide a strategy to continually improve its safety
culture, relying on the use of expertise and recognised methods to identify behavioural
1ssues affecting the different parts of the safety management system and to put in place

measures to address these. [ CSM-SMS, annex [ I, 7.2.3 )

FEEREEHE5 | (EU-Directive ) Directive (EU) 2016/798 Art 9t » Z7 & 2 4 MR =S
& - BfESRER 2 S UL E - IL A SR EERRET S - B ST 0E - 88
HEER UL HIEGR & [F{C gt 2 iE L g i sk - 5590 1F Directive (EU)
2016/798 H » JRG@REE A Fy R 2R B2 2 S A LRI BRI M B B B B - A7 I aat

EEERr & E M - ARG TOEAHRERR 7 ~ SR AR T R R S B AT A
&

il
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B BR

o [LEtitliEL S  AE ARG 2 KIS R AR - Bl A
CHEMZEFREZINNBNREANTREEEARE - 2RI R ZIRESIIAE
TREH A AR I SRERE -

o ERIRESNEEL 2 EHAGMHBRE » #DIREREE R E 2 E A
o DUSEEE S E T SR H R -

® RIES R AR SERE AT MEAESE S AL R AT SR T B (B EUE R BS T
B ErECE GRS T A e N B A4 B TR & B R IR
NAE Ry ~ el B BsRe Z [ RRESR - AR AR SERE e itz A&
UsEts e 2 SALEIE - ER = - BRI E B R E A FEA A sl
AR BLGOCE T b 2 HIREE - 5B E B S S REMREIE R
BEE - NI » R R AT R B 22 0 SR SR P Ao i B PR s iE 5 N\ ] SE
Bz 2wl > DRI ARG #EIE AR E 2 5
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