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Icerik

Demiryollarinda Fonksiyonel Emniyet ve SIL Sertifikasyonu

TUV NORD:; yetkinlik, hizmet ve referanslarimiz,

Avrupa Birligi direktifi, yonetmelikleri, standartlari ve emniyet,
Emniyet, fonksiyonel emniyet,

SIL Sertifikasyonu; amaci, anlami, kapsami,

SIL sertifikasyon surecleri,

ISA rapor ve SIL sertifikasyonu arasindaki iligki,
Degerlendirici yetkinligi,

VV YV VYV V VY

*SIL (Safety Integrity Level): Emniyet Butinlik Seviyesi
**|SA (Independent Safety Assessor):Bagimsiz Emniyet Degerlendirici

TuUV NORD
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eTUV NORD Group, 70’i askin {ilkede ulusal ve uluslararasi misterilerine

hizmet vermektedir. TUVNORD
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TUV NORD AG

eIndustry Services *Mobility

Training and eNatural e Administration

*Human Resources
Resources

International

eTUV NORD Tiirkiye’nin kurulusu: 1994
eTUV NORD Calisan sayisi: 70 iilkede

¢11 binden fazla ¢alisan
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*Birlesme
eTUV Nord e.V.: 1869

e RWTUV eV.: 1872
eTUV Hannover/Sachsen-Anhalt eV.: 1873
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TUV NORD Group’un Hizmet Alanlari

Sertifikasyon

Malzeme kontrolleri

= Yenilenebilir ener;ji

= Ndukleer enerji santralleri

» Demiryolu teknolojileri

= Basingli kaplar ve buhar kazanlari

= Saglik sektori
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Havacilik sektoru
Hammadde sektori
Motorlu tasitlar
Madencilik
Cevresel uyum

s saghigi ve is glivenligi

Bilisim teknolojileri /‘)
TUVNORD
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TUV NORD Demiryolu Departmani
Akreditasyon ve Yetkinlikleri

» 1SO EN 17020 ve ISO 17065 akreditasyonlarina
sahip,

» 2016/797 (2008/57/EC) direktifine (TSI) gore NoBo
(Notified Body: Onayli Kurulus),

» ECWRV MCB (Manufacturer Certification Body-
EN15085),

» EBA (Alman Ulusal Emniyet Otoritesi)
akreditasyonlu test laboratuvari-DeBo,

» ERA (Avrupa Birligi Demiryolu Ajansi) tarafindan
onayll ISA (Bagimsiz Emniyet Degerlendirici) —
AsBo kurulusudur.

s+ EBA, ERA ve ECWRYV onayli demiryolu uzmanlar, q
d : TUVNORD
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TUV NORD Demiryolu Departmani

Faaliyet Alanlari

* TSI (Technical Specification for Interoperability)
sertifikasyonu

*» SIL (Safety Integrety Level) sertifikasyonu
¢ EN 15085-2, EN 3834-2,3, DIN 27201-6
“ ECM (Entirety of Charge of Maintenance)

“ SPVD (Simple Pressure Vessel Direcitve)’ ye gore
CE markalamasi.

“* RID (Demiryolu ile tehlikeli madde tagsinmasi)’a
gore Pi markalamasi.

“* NDT (Non-Destructive Testing) hizmetleri
** IRIS belgelendiriimesi

< Egitim (functional safety) ve teknik destek q
TUV NORD
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TUV NORD Turkiye SIL/ISA Referans Projeleri

CTC

Yerli Anklagman (Interlocking) Sistemi

v' Kontrol Uniteleri ve slrlculer (DCU, ECU...)

Interlocking System

v

Device On Field

Yerli Peron Ayirici Kapi Sistemi (PSD)

v' Sinyalizasyon saha ekipmanlari (Ray devresi, sinyal

lambasi...)

v' Sinyalizasyon sistemleri (Anklasman, Makas kontrol

sistemleri, park alani kontrol sistemi...)
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EC(Avrupa Birligi) Hiyerarsisi

Demiryollarinin daha gtivenli olabilmesi icin direktifler, diizenlemeler ve standartlar
olusturulmus ve temel emniyet gereklilikleri (ESR) belirlenmistir.

*2016/797 (2008/57/EC) Demiryolu Karsihkl

isletilebilirlik
TSI /CE
/ Sertifikasyonu

TSI EN, TSI WAG, TSI CCS ..., NoBo
o e 402/2013 CSM (Ortak Emniyet Yéntemi)
S | sAR
E AsBo
= *EN 50126, EN 50129, EN 50128, EN 50159
4 *EN50155, 50125 \
> ... SIL

‘Sertifikasyonu’

ISA

~ NNTR, DVS...

S TV NORD
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TSICCS/ESR/THR /EN 5012X

TSI CCS, temel gereklilikleri 5 ana baslik altinda siniflandirir;

" Temel Gereklilikleri:

ESR

7
4

- Emniyet

Emniyet

Guvenirlilik ve

CSM

Cevre Korunma

THR 10°h? l

Siirdirebilirlik 402/2013 |

Saghk Zorunlu
<1 Standartlar

\

EN 50126, EN 50129
EN 50128, EN 50159

Y,

Teknik Uyumluluk [ ! '

J

Y,

*THR: Kabul edilebilir hata orani *ESR: Temel Emniyet Gereklilikleri

*CSM: Ortak Emniyet Yontemi
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*CCS: Kontrol Kumanda Sinyalizasyon
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Zorunlu Standartlar / EN 5012X

No Refel'ence Document name and comments Version
Al EN 50126 | Railway applications — The specification anddegfonstration 1999 1
of reliability, availability, maintainability and @ (RAMS) 2017
A2 EN 50128 | Railway applications — Communication, signalling and 2001 or
processing systems — Software for railway control and 2011
protection systems A
A3 EN 50129 | Railway applications — Communication, signalling and 2003 1
processing systems — Safety related electronic_systems for |
signalling 2018
A4 EN 50159 | Railway applications — Communication, signalling and 2010 1

processing systems

ote 1: this standard is harmonise Commission communication in the framework of the implementation of the
freett e European Parliament and of the Council of 17 June 2008 on the interoperability of
the rail system within the Community (O] C 345, 26.11.2013, p. 3), where also published editorial corrigenda

are indicated.

*2016/919/EU TSI CCS Tablo A3

TUVNORD
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Zorunlu Standartlar / EN 5012X

——
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Emniyet, Fonksiyonel Emniyet, SIL?

« Emniyet: kabul edilemez bir riskin bulunmamasi. (EN50129:2018
3.1.40)

Initial risk
Residual risk Acceptable risk ("EUC risk)

@
CE— Roquird risk reduction - e
B :

Emniyetli:Alan
-

Actual risk reduction

Riskleri " Riskleri Tehlikeleri /\
*13
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Ornek- Hem Zemin Gegit

TuUV NORD



Emniyet, Fonksiyonel Emniyet, SIL?

* Fonksiyonel Emniyet: E/E/PE (Electric/Electronic/Programmable
Electronic) sistemlerini kullanarak riski azaltan fonksiyonlar.

— —_
——— ===
- —~—
—

/// \\\

7/ N\
{ Sensor Logic Actuator X
\ . /

. | (ray devresi) (Anklasman) (bar,sinyal) 5

> “_

On-board
computer

I
recei\rer

circuits Balise

(detect train) (reports position
| T4V NORD

Interlocking

to train)
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Sektorler ve Fonksiyonel Emniyéi,.,_

|

R

Railway
Applications
EM 20126
EN 50125
EMN 50128

EM 50159

\ AN AN

|

Muclear
Sector

IEC £1513
IEC 60587
IEC 60830

|

Automative

150 26262

Process
Industry

IEC 61511

O VYesil kutular IEC 61508’den tlretilmemistir.
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Fonksiyonel Emniyet Standartlarinin P

* Risk odakl

* Risk azaltma

* Fonksiyonel emniyetin yonetimi

* Yasam dongusu (lifecycle) odakli
« Emniyet ilgili fonksiyonlarin tanimi
« Emniyet seviyesinin tanimi (SIL, ASIL, PL)

 Nicel (quantitative) gereklilikler (olasilik)

 Niteliksel (qualitative) gereklilikler (arizadan kaginma)

WVNOQ
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Emniyet, Fonksiyonel Emniyet, SIL?

«  Emniyet Butunluk Seviyesi (SIL: Safety Integrity Level); emniyet
fonksiyonlarinin guvenirlik seviyesini tanimlar. Bir emniyet fonksiyonu ici
gerekli en dusuk guvenilirlik seviyesi SIL 1 en yuksek SIL 4 olarak dort sinift
tanimlanmigtir.

SIL tanimi;

-  sadece* E/E/PE sistem / alt sistem / ekipmanlari kapsar,
- sadece emniyet ile ilgili fonksiyonlari icindir,

- Sadece bir olasilik hesabi degildir.

Safety Integrity Levels and Basic Integrity

Systematic Failure Integrity Random Failure Integrity
| 1
| | ] | |
Quality Management Safety Management Technical Safety Quantified Safety
Conditions Conditions Conditions Requirements

WV Vv A4 A4
SIL 4
SIL3

Adequate set of methods and tools.
SIL2 For SIL1-SIL4, see Annex E. rvmm
SIL 1 For Basic Integrity, see 5.3.4.2, 5.3.15, 7.2 and EN 50126-2. [/}

Basic Integrity
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Nicel & Niteliksel Gereklilikler Ornek-(EN 50129:2018)

Table A.1 — The SIL table

TFFR Safety Integrity Level

per hour and per function

109 < TFFR < 10°¢ 4 Nicel (quantitative)
10 <TFFR < 107 3 gereklilikler (olasilik)
107 < TFFR < 107 2

106 < TFFR < 10°5 1 -random

Table E.4 — Architecture of system, subsystem or equipment

Techniques/Measures SIL 1 SIL 2 SIL3 SIL 4

1 Separation of safety-related functions from See 7.2, “Section 3 of the Technical Safety Report”
non-safety-related functions to prevent
unintended influences

2 single electronic structure with self-tests R R NR NR (a) N ite I I kSEl (q u a I itat |Ve)
and supervision oy

3 Isingle eh'ectronic structure based on R R HR HR (b) ge re kl I | I kl er (a rza d an
inherent fail-safety ka gl n m a )

4  single electronic structure based on reactive R R HR HR (c)
fail-safety

. -systematic
5 Dual electronic structure R R NR NR (d)
6 Dual electronic structure based on R R HR HR (e) /\

composite fail-safety  with fail-safe

comparison ruv NORD
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Fonksiyonel Emniyet Standartlarinin Prensipleri

*hazirlayan A.Levent Arslan
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1 Concept
2 System definition and

operational context

¥

3 Risk analysis and evaluation

+

Specification of system
requirements

¥

Architecture and apportionment
5 of system requirements

v

6
Design and implementation?

¥

Manufacture®

v

Integration®

¥

System validation?

v

10
System acceptance

v

e Operation, maintenance and
performance monitoring

¥

12
Decommissioning

+16.03.2022
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Lifecycle / V model —Ornek (EN 50126)

Conce

pt 1/

AN

System definition and
operational context

\

~| Risk analysis 3

and evaluation

\

Specification of 4
system requirements

\

Validation

ko

Operation, maintenance,
performance monitoring

/

System acceptance 10

System validation 9

/

Architecture & apportionment
of system requirements §

Integration

\ \
N,
™,
A

/

11 %ﬁ Decommissioning 12

Key:

Verification task:

Validation task:

Risk Assessment

Implementation and
demonstration of
compliance

Control of 174 Design and 6 E with RAMS requirements
RAMS implementation ¥ Manufacture Operation, maintenance and
requirements decommissioning
| > To: Operation, maintenance and decommissioning
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Concept Decomissioning and disposal

System deflnltllon/ > Adjustr_ne_nt / < Operation / Maintenance
User constraints Retrofitting
s . AN
Risk analysis System approval

I TN

System validation
System requirements < (incl. safety approval
T, R
E— =
Allocation of

Installation / Integration

system requirements

:\ // \\\ /:

HW requirement  [€— — — — — HW validation ‘ SW requirements [~ — — — — — SW validation

AN A e

SW / HW integration
HW architecture and design SW architecture and design / /

\ \ HW integration

HW fault isolation

AN

SW integration
7 7

SW module design SW module testing

AN L/

HW production SW module coding

\ 4 U mwwoR
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SIL Sertifikasyon Sureci

Vil.

Viii.
IX.

‘Concept’ dokumanini hazirla,
Bagimsiz bir degerlendirme kurulusuna (ISA) basvur,
Baslangic toplantisi ve degerlendirme planini (Assessment Pla
Faz , faz degerlendirme (step by step assessment),
Degerlendirme raporu,

Ve sertifikasyon,

Sertifikasyon sonrasi modifikasyon olursa degerlendiriciye
modifikasyon degerlendirmesi icin basvur

Modifikasyon icin ‘delta assessment’
Modifikasyon degerlendirme raporu,

Yeni sertifikasyon. /w
TuV NORD
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SIL Sertifikasyon Sureci

= < Modifikasyon

System definiion and < 10]__ |operation ana 11
application conditions System acceptance _-'mdltu'ﬂm E?Lh
\
Risk analysis 3
\ Assessment
4
ystem requirements Sysiem validation £
\ Assessmant and comemi ing)
Apportionment of 5
system requirements
\ Assassment
Dezign and ] B

) " rvioro)
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Degerlendirici Yetkinligi — EN 50129:2018

Figure 5 — Independence of Roles for different SiLs

ISA
DES VER, VAL

SIL 3and SIL 4 OR

ISA

Can be the same person

____________________

E Project team

____________________

Can report to PM
Shall not report to the PM

EN 50129:2018 ch. 5.3.15 ISA shall be;

Independent Safety Assessor

Independent Safety Assessor

» independent of any system design, development, operational and maintenance personnel.
» accepted by the railway duty holder in accordance with the legal framework.
>
>

» Results from the independent safety assessment shall be presented in a report.

*hazirlayan A.Levent Arslan *26

+16.03.2022

~

TUVNORD



Degerlendirici Yetkinligi — EN 50128:2011

EN 50128 Table B.8 — Assessor Role Specification

Key competencies:

1.
2.
3.

10.

11.

shall be competent in the domain/technologies where assessment is carried out
shall have acceptance/licence from a recognised safety authority

shall have / strive to continually gain sufficient levels of experience in the safety principles and the
application of the principles within the application domain

shall be competent to check that a suitable method or combination of methods in a given context have
been applied

shall be competent in understanding the relevant safety, human resource, technical and quality
management processes in fulfilling the requirements of EN 50128

shall be competent in assessment approaches/methodologies
shall have analytical thinking ability and good observation skills

shall be capable of combining different sources and types of evidence and synthesise an overall view
about fitness for purpose or constraints and limitations on application

shall have overall software understanding and perspective including understanding the application
environment

shall be able to judge the adequacy of all development processes (like quality management, configuration
management, validation and verification processes)

shall understand the requirements of EN 50128
TuV NORD
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SIL Sertifikasyon Sdreci
TUV NORD Organizasyonu

(RAMS) Reliability Availability
Maintainability Safety

— Independent Safety Assessment ]
Inspection Body [

(1SA) | gy

- [ Safety Assessment Report ]

Inspection Body

(ISA) | {}

Safety Integrity Level (SIL)

| Certification Body | Certification J

Inspection Body: EN 17020 Akreditasyonuna sahip, TUV NORD Seelab
Certification Body: EN 17065 Akreditasyonuna sahip, TUV NORD Seecert n,'VNORD
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Tesekkurler.

Ayhan Levent Arslan
Levent.arslan@tuv-turkey.com
+90 536 603 0390

*hazirlayan A.Levent Arslan *29 +16.03.2022



linkedin.com/in/ayhan-levent-arslan-2947674b
linkedin.com/in/ayhan-levent-arslan-2947674b
https://www.linkedin.com/in/ayhan-levent-arslan-2947674b/
https://www.linkedin.com/in/ayhan-levent-arslan-2947674b/

