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External costs due to goods transport ?
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* Kako te prednosti vkljuciti v planiranje/posodabljanje?




Varnostni vidik

Varnost v cestnem prometu
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Tehni¢na interoperabilnost
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RAMS LCC

Sistemski inZeniring
Zacetki v 70-ih letih v letalski, kemic¢ni, jedrski industriji
Cilj: Optimiranje strategij vzdrzevanja
Planiranje na empiriki
RAMS (Realibility, Availability, Maintenability, Safety)
Standard za presojo zahtev in specifikacij izbranega sistema
Vsi akterji vkljuceni v proces planiranja
Uporaba - Odkrivanje napak pred testiranjem/gradnjo
RAMS parametri:

- MTTR, MTBE, stevilo napak, zamude, stevilo nesre¢, stopnja tveganja
LCC (Life Cycle Cost) - Zivljenski cikel stroskov
Eden najpomembnejsih kriterijev za nakup novega produkta
tezko predvideti za daljse obdobje
Mozno vklju¢iti tudi okoljske pokazatelje



IEC 62278 2002 in EN 50126 1999

|
Define Maintenace Strategy

Fysiem definition
and application
conditions

catablish
RAMS plan

\'

Analyse RAMS

demonliration  Stafisfics and optimise

Define sub-system and | Apportionment of Perform BAMS
component RAMS demonsiration
accepiance criferia

implement and contral
RAMS programme

Perform RAMS
improvement festing



INNOTRACK 2010

Definition of specifications regarding operation and maintenance quality

| —

Technical
specifications

)
Description of quality specifications through RAMS values

(R A M .S,

Reliability Availability Maintainability Safety

Operation &
Maintenance ‘

\\

Procurement Operation Maintenance INon-Availability

| [ @ [ |
Definition of specifications regarding total life cycle costs z’f Economical

T \ specifications
\\
Cost/ Benefit \!
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NPr ali Podvoz

» Katera varianta je najoptimalnesa, ¢e upostevamo

RAMS, LCC in SCB

Net Present Value 30 year
Net Present Value 50 year

Level
crossing

3.853.417
4.372.113

9.890.259
9.934.517

Net Present Value 100 year

4.717.799

9.956.606

LCC + social cost — benefits

Level
crossing

Net Present Value 30 year 7.812.598 9.890.259
Net Present Value 50 year 9.238.223 9.934.517
Net Present Value 100 year 10.238.176 9.956.606

» Upostevajoc pricakovano stevilo napak, zamud, smrti




ETCS in LCC

A: upgrade of existing system:
Indusi

B: like scenario A + ETCS L2

C: ETCS L2 with remaining
main signals

D: ETCS L2 without signals
, E: ETCS L2 without signals
and simplified LiLS

F: ETCS L1

G: ETCS LiLS
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Applicability of Safely Tool/Techniques

vzpodbujevalna)

Initiartive Design Construction Exploitation
Operation Maintenance
Organisational HAZOP. / / Safety /
Failure HAZID, Culture
Assessment
- ] P - |s/Audit |
Operational/ HAZOP, FTA. Event / Procedural Procedural
Human Failure HAZID Tree Analysis Audit Anudit
(Bow-Tie)
Task Analysis.
Workload
Assessment
Hardware HAZOP. FTA. Markov / Fault Fault
HAZID, Modelling, Tolerance/R | Tolerance/R
FMEA. Other edundancy. edundancy.
reliability Diagnostic Diagnostic
modelling, Reporting Reporting
Calculation of RCM
= component
5 failure rates,
= RCM
7| Sefrware HAZOP, FTA, SIL / Fault Fault
HAZID. failure rate Tolerance/R | Tolerance/R
FMEA. estimates edundancy, edundancy,
T Diagnostic Diagnostic
= Reporting Reporting
-.E RCM
f—
kul pataloska, kalkulati
* Varnostna kultura (pataloska, kalkulativna,
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Zakljucki

Vecina planerjev v Evropi Se ni seznanjena z RAMS cilji ali z uporabo LCC
med planiranjem.

Upostevanje vseh faz Zivljenjskega cikla Ze med planiranjem (V
vzdrzevanje orientirano planiranje)

Kompleksne RAMS LCC analize namrec podajo celostne optimizacijske
metode za optimalen razvoj, instalacijo, obratovanje in odpis posameznih
zelezniskih podsistemov.

Razviti alternativne koncepte in jih pregledati

Harmonizacija metod za optimalno planiranje in harmonizacija
nacionalnih varnostnih zahtev je klju¢ do hitrejsega, Varnejé(eiga,
zanesljivega, razpolozljivega in stroskovno ucinkovitega mednarodnega
zelezniskega prometa.



* Hvala za pozornost



