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INTRODUCTION

EUROPEAN STANDARD EN 50126-1

NORME EUROPEENNE

EUROPAISCHE NORM October 2017

ICS 20.230; 45.020 Supersedes EM 30126-1:1200

English Version

Railway Applications - The Specification and Demonstration of
Reliability, Availability, Maintainability and Safety (RAMS) - Part
1: Generic RAMS Process

Bannanwendungen - Spezifikation und Nachwels von

famoialres - on et der o2
|a fiablieg, de 1 disponiblite, de la mantanablie et de la ury
sacuriie (FOMS) - Partle 1: Processis FMDS genenque Sicherhalt (RAMS) - Tell 1: Generischer RAMS Prozess

Thils Eunopean Standard was approved by CENELEC on 2017-07-03. CENELEC members ars bound to comply with the CEN/CENELEC
Intarnal Reguiations which stipulate the conditions for giving this Eurcpean Standard the status of 3 national standard wihout any aiteration.

Up-to-date lists and bibiographical references concerning such natknal standards may be ootained on application to the CEN-CENELEC
Management Centre or to any CENELEC membsr.

This European Standand exisis In three officlal versions (Engllsh, French, Gemman). A version In any other language made by translation
under the responsibility of 3 CEMELEC mamber Into Its own language and notfed io the CEN-CENELEC Management Centre has the
same statls 35 the oficial varsions.

CENELEC members are the national electrotechnical commitiees of Austria, Beiglum, Buigana, Croatla, Cyprus, the Czech Republic,
Denmark, Estonla, Finland, Former Yugoslav Republic of Macadonla, France, Garmany, Greece, Hungary, Icaland, Iredand, Kaly, Laivia,
Lithuania, Luxembourg, Malta, the Nemeriands, Morway, Poland, Portugal, Romania, Serbia, Slovakla, Slovenia, Spain, Sweden,
Switzeriand, Turkey and the United Kingdom.

56.4 Human factors

Human factors are a core aspect within an integrated RAMS management process. An analysis of human
factors, with respect to their effect on system RAMS, is inherent within the “systems approach” applied by
this standard.

NOTE Guidance given by standands is rare but can be found in further European Standards, such as guidance
on ergonomic design in EN 614.

CENELEC

European Committee for Electrotechnical Standardization
Comité Enropéen de Normalisation Electrotechnique
Europdisches Komitee far Elektrotechnische Normung

CEN-CENELEC Management Centre: Avenue Mamix 17, B-1000 Brussels

02017 CENELEC All rights of axploltation In any form and Dy any maans resenved wondwide for CENELEC Members.
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INTRODUCTION
,
Railway Safety Area Aeronaxtr'ggl Safety

.

N

First benefits, before even starting!
v" Finding a lot in common, knowledge and experience to share

v' Transversal orientation of the project

\ v" method valid for Railways and Aircraft operation, would be suitable for any other sector )
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INTRODUCTION

v Benchmarking of the Human Factors techniques

v'Integration into risk analysis processes : practical and transversal

\ v First version of the Integration of the Human Factor into the Risk Assessments methodology

P
v Improving methodology, changing the process, adapting and improving evaluation techniques

| v" University cooperation in the project

>

v Award for the best Ineco innovation project.
v CANSO Award

v Firts international Ineco’s webinar

\

(v Development of a tool for the application of the methodology.

v"Human Performance Analysis using Data Science.

\ v Development of new products within the product line"Human First”: InFact, BioMaF and GFA tool. )
e A
v Consolidation of the Human First line product.

N v Research on new trends (resilience engineering, Safety II).
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CHAPTER 2

Integrating Human Factors in Risk Analysis
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INTEGRATING HUMAN FACTORS IN RISK ANALYSIS

{System description
Time-line Analysis

Tabular Task
Analysis

TASK ANALYSIS

MITIGATION
MEASURES

Proposal of
| recommendations

Task classification

Task ranking

TASK
ASSESSMENT

HUMAN
PERFORMANCE
FACTORS

/“Brainstornming with
experts:
*|dentification
*Assessments
*Prioritisation

L&E[ SC )\ IRSC 2022
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INTEGRATING HUMAN FACTORS IN RISK ANALYSIS

System Description
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INTEGRATING HUMAN FACTORS IN RISK ANALYSIS

System Description

[ Shell Model |

/\[ ge IRSC 2022 -
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INTEGRATING HUMAN FACTORS IN RISK ANALYSIS

2

Task Assessment

TASK
PARAMETERS

\/

DIFFERENT
SHIFTS

COMPLEXITY

Spain
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INTEGRATING HUMAN FACTORS IN RISK ANALYSIS

Human Performance
Factors

STRESS
MANAGEMENT

WORK

&/ ENVIRONMENT

Oo
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INTEGRATING HUMAN FACTORS IN RISK ANALYSIS

4

Mitigation
Measures

FARHRA

People: Feedbgck:
- Competencies A = Feedtk?ack during
- Psychophysical operation
conﬁitioﬁ / - Feedback after operation

- Organizational culture ég))
- Human team

Equipment:
Procedures: - Software
- Procedures Q - Hardware
- Standards - Ergonomics

Procedures Equipment

Feasible Action Rules for Human Reliability Assessment

A[ SC II:TSECI:?NZA(:'IZOZNAL RAILWAY SAFETY COUNCIL lIIIineCO
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INTEGRATING HUMAN FACTORS IN RISK ANALYSIS

' Systematic and practical : :
: @ methodology @ Work as done VS work as imagine

’ | @ C hensi dt | @ Specific recommendations for the
[ / OMPrenensive and transversa improvement of human performance

g R

@ CANSO Award Winning Methodology
Ineco wins CANSO Global Safety Achievement Award 2019

https://www.atc-network.com/atc-news/canso-and-ineco/ineco-wins-canso-global-safety-achievement-award-2019
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CHAPTER 3

Next steps: Process automation and the use of the data science
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NEXT STEPS: PROCESS AUTOMATION AND THE USE OF THE DATA SCIENCE

OQur iHISA tool

.
Metodologia para la integracién del Factor Humano en los Analisis de Riesgos II Iineco

‘ Objetivo: La i por solventar la necesidad de incluir el factor humano en los anilisis de riesgos con el obj 4 i idad a través de la ény idas de mitigacién.
La informacién facilitada no se emplears para fines distintos de Ia mejora de la seguridad. La investigacin del lizado seguird los principios de cultura justa, bietivola i6n de futuros incidentes y no 1a atribucién de culpas o responsabilidades. La recopilacion de datos para cada caso estudiado serd annima y

|desidentificada.

% &
[ SYSTEM DESCRIPTION H TASK ANALYSIS 1— —{ e e

¥ v
Hoja
HAZARDS IDENTIFICATION HF ISSUES IDENTIFICATION { HZD_HPI_VCT_Ranking ]

[‘ Hoja
HAZARDS RISK ASSESSMENT TASK/ PERFORMANCE ASSESSMENT HZD_HPI_VCT_Ranking

]
[ HZ CAUSES / EFFECTS ANALYSIS H H.P. AFFECTION (PSFs D) }.. - -{ Hoja PSFs ] w
: Flirst
[ RISK MITIGATION MEASURES -> SRs }4—»[ H.C. REDUCTION MEASURES -> H.E.SRs } - «{ Hoja ]
v
[ SRs IMPLEMENTATION/FOLLOW-UP H H.C.SRs IMPLEMENTATION/FOLLOW-UP ]. - -{ Hoja ] HumaN FIrsT

RESULTADOS

Descripcion tarea Suma de Rarking. Nivel de riesgo SIN
medidas de mitigacién

Etiquetas de fila

=Rebasar los piquetes o no dejarlos libres por cola T T Distribucién del riesgo entre las 5 tareas

SEQ7 < 281
SETS Dar Ia orden de marcha mas criticas

Total general — =
Si detecta itinerario in...

=Darls

Nivel de riesgo CON

medidas de mitigacién
= Etacionar el tren
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NEXT STEPS: PROCESS AUTOMATION AND THE USE OF THE DATA SCIENCE

The InFact tool and data base

* *
1"'.‘-.""1 ‘Tg@ g
.*Coincidence in time"s | 2

FRF QY
— «"  and space A .
L]
PEF O . .-': -
= ]
- L]
L]
-
PSF O3 .
—_
PRF D
—

Undesired event/event
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NEXT STEPS: PROCESS AUTOMATION AND THE USE OF THE DATA SCIENCE

@ FHVO" - IBM® SPSS® Modeler
Archivo  Editar Insertar  Ver  Hemamier ‘

DNSHES 5B e M\ﬂé’ > i{*m_, . Rutes | Resulados | Modelos

DLW

The InFact tool and data base
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NEXT STEPS: PROCESS AUTOMATION AND THE USE OF THE DATA SCIENCE

The BioMaF model

‘ [3255]

Conacs JEATIEV3 Performance
monitoring

\ —
T i [Re 20%0 [Gepmomenter ] Cocns— Restmwme] — Frwrocer

Objective

[ s i 3] o e ] o i i 3 0 v [5 muai
Wiv [ L2 [3A]5 o7 8[e aolus s 1s 2] s 17 5] 10]20]ot] 22 a[ 2 25|20 7 2 o[ st
1|0 o]0 oslost |t oo 0 fm odi 1 o 0{o oojoat |1 (o [0 feslod 1 o
[ N S N NN N N P N ) N P
o0 o2 |on a1 |cn ca e ca cn 1|1 va|va walva va|va v [al valv
2 B (8 L | paloc ma[s B[ L o calps pale L | valos mife (8 U L Jralrapafag
3 O NN O e o M
[ lefe e c] fralmle e e cfeTe [ailsi L fale (o
130 N N N (O T
- pa L L {rz oslow oelpalL |1 3

FATIGUE

. " Actiraon

Sleep Log .

lineFIT

40
20 I
Q N N

o
SIS
S @& QN @

CREW Quest.
SamnPerelli

i
-
N
I
I
-
I
I
I
I
I
I
e

T f
T T
T T
T I
T I
I I
T T
T T
T T
T T
T T
T T
T T

Subjective

SRS
SIS
SN R

Samn & Perelli, 1982; Samel et al, 1997 .
( ) Working days

/\|
Al SG IINRTSECRNZA(:'IZOZNAL RAILWAY SAFETY COUNCIL llllineco

Spain SEVILLA, OCTOBER 16-21, 2022


Presenter Notes
Presentation Notes




- __________________________________________________________________________________________________________
NEXT STEPS: PROCESS AUTOMATION AND THE USE OF THE DATA SCIENCE

The BioMaF model

Datos Consultas Insertar Caloulos
"
i QMM __ DEPENDENCIA.  IDENTIFICATIVO PERIODO DE TIEMPO Media duracién del suefio !
% rotacion terta [} Todas v Todss ~ 01/08/2021  BiA1/20m Seleccionada Global ST : e
0 O—O 7.50 7.50 . = 26 ‘ -
= : : = — Media calidad del suefio = bl ol 1 ")
B ————— o S e e Seleccionads  Global | 182 1020 2720 22870 ; [
: 1.55 1.55 - . |
s <o E— . T 7976 446 1189 100
z care I — 2 e [ — ~ Seleccionado. | Global
._' & 5 o [ — 27,38 2738 &
5 - i 400 5 200 e 0 Media alerta de somnolencia — Y @
kel i i ey e e © Seleccionado Global Ty Em——— {
: S ——— R —— = 2T 3110 | 30110 15670 3.62 mil | I 6\)@
é Dependem:ia @ ENAL ®GCFY @ GCHI @ GCRR @ LEEG @LECO @LEJR # o . Mediamgadembajo E 85«91 852 4“33 160 - m m
| Seleccionado Global : : :
. _ = 1.92 1.92 {
L _ Media indice de fatiga
g Seleccionado Global
'i el 5L 00 15,30 15,30
Dctana o é ; Maximo indice de fatiga
i proser | Seleccionada Global

E B sthcscaat: bing S92 T T i 027 Micraesl: Compnration, 550 prrfkbreisir Sireae
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The GFA tool

Module 1. Evaluation and assessment panel

Hazard identification and analysis,
(Hazard Log

approach: -> Human
o Reactive (inFact) factor risk
o Proactive (iHISA) catalogue)

Exposure to operational fatigue (BioMaF)

iHISA Register O

InFact Register OModuIe 2. Control panel

Status of FFHH in the organisation

Customised dashboard

C}/Iodule 3. Monitoring Panel
Other possible

registrations . Follow-up of corrective and/or improvement actions.

O

BioMaF Register

Monitoring of the system's indicators (KPIs)
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