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ABOUT THE PRESENTER i

ISA I

Having 10 years of experience in field of Functional Safety involving Syste
consulting, Engineering Software, Safety critical and High availability
systems.

Involved in various stage of Functional Safety process and have executed
Functional Safety projects in different regions.

Involved in upgradation of Failure data analysis associated with Product
(Final Element accessories) based FMEDA certification.

Member of ISA committee.
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EFNITIONS:. I

b

iability - Probability of a system to perform its intended functions satisfactorily, -
re by meeting the Design intent of System.

k — Combination of probability of occurrence of a Hazard and severity of the
zard, resulting in failure of system.

fety Instrumented Function — Specific single set of actions and the correspondir
lipment needed to identify a single hazard and act to bring the system to safe stat

fety Instrumented System — Instrumented Systems used to implement one or
re Safety Instrumented Functions. A SIS is composed of any combination of Sens
Logic solver, Final element (s).

ety I_ntegrity Level —Discrete level for specifying the probability of SIS satisfactor
forming SIF under all stated conditions and within stated time period.
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-UNCTIONAL SAFETY:

Overall Safety is seen as part of overall safety

o

/

Protection against
dangerous
radiation

ISA |

-

Protection against
heat and fire

Protection against hazards
due to functional errors

FUNCTIONAL
SAFETY

Protection against
electric shock

i

Protection against
mechanical hazards
and moving oebjects

P

urpose of Functional Safety — Automatic Safety function to
arform the intended function correctly or the system will fail
 a predictable (safe) manner.
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Companies around the world
adopted IEC 61508 as basis of
Functional Safety programs.

N —

CESS RA
CGAS
]
Guide to the ISA OLF ENS5SO0126
Application S84.01 070
of IEC
61511 3
(Replaces s
the UKOOA J)‘ , ENS ENS
guidelines)
f‘: - Energy lnfj{ti::r}‘
ln_sututc “Yellow
Guidelines Book™

|

I

DEFENCE

AUTO-MOTIVE

I

I

MISCELLANEOUS |

l

EN4T4

ISO/DIS 15998

EARTHMOVING

NUCLEAR AVIONICS

IEC DO 178C
61513
DO 254
ARINC653

ARINC 661

STAND.

MACHINERY
ARDS

MEDICAL

R cpoe? IEC 60601
EN 62061 -:"::‘.\n': thy a

= s Ne cthy ¢
ISO 13849 e e

DEF STAN EN26262
00-56
ISO/DIS 25119
(00-55)
MISRA
29 S Guidelines
. LA LA - LA LA
Cl i s -0 U U
ATE a -We = a
0lde a a a
-0 40 C U
STAGE & ELECTRICAL
ENTERTAINMENT POWER _ MISRA
DEVICES S e
B . Standard

SRCWA 15902-1

BSEN 61800-5-2

document — see
rext

ISA-D: “Fertliser Symposium -2019"

ISA I



How bad it
can be?

How
Reliable
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Safety Requirement Specification: - |
Functional Description of Each Safety . - R R F é
Instrumented Function, Target SIL, V eri f y O
Mitigated Hazards, Process parameters,
Logic, Bypass [ Maintenance \ / i :
requirements, Response Time Etc.
Realization :
Manufacture's 3 Select Architecture P h ase
FMEDA Analysis \ .
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SILs Achieved I

SIL
Achieved

Reliability Safety

Manufacturer's Safety
Manual

| i 515 Installation,
Manufacturer's Installation & o
T4 commisioning Planning | J Commissioning and
i i g Planning
(nstallation Instructions gt
Acceptance Test

l:> SIF Proof Test
(Low Demand Mode)

Detailed Design Documentation :
Loop Diagrams, Wiring Diagrams,
Logic diagrams, Panel layouts, PLC
programming, Installation
requirements, Commissioning
requirements etc.

* This paper focuses only on /
Phase and Realization phase.



>IL DETERMINATION METHODS

«» Hazard Matrix

» Calibrated Risk Graph.

“ Layer Of Protection Analysis (LOPA)

*» Fault Tree Analysis

*+ Reliability Block diagrams.

SIL CLASSIFICATION TABLE

Safety Integrity Level

Risk Reductios
Factor

PFD,,;: Average

-

100,000 — 10,00(_
SIL3 10,000 - 1,000 5=
SIL2 1,000 - 100 >=10"3to <102
SIL1 100 to 10 >=102to <10*
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_ayer Of Protection Analysis: :

-
- LOPA is a process to evaluate risk with explicit risk tolerance fc
specific consequences.

- LOPA is a semi-quantitative method, which ranks somewhere
between Risk Graph method and Markov Analysis.

- LOPA method is solely dependent on values used for initiating
event frequency and Independent Protection Layer (IPL).

- LOPA is order-of-magnitude method, however this only reflects
tolerance of error, not tolerance of uncertainty.
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_OPA - METHODOLGY I

b

ISA I

lentify initiating event (s) (IE) with potential to lead to defined Hazard scen:

lentify Enabling conditions (EC), IPLs, Conjiitiais
|t|at|ng event. consequence...

the lower the tolerable

lultiply each |E by probability risk reduction et
ply.

dd the resulting individual scenario frequencie
2quency.
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= 0.1 probability of valve failure per year
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The manufacturer
may use the mark

°€RT IFIE-O

Certificate / Certificat
Zertifikat / S #&EE

MEW 1901146 C006

exida hereby confirms that the:

Diaphragm Actuator
Model 2800, 3800, 3300 and 2900
MOTOYAMA ENG. WORKS, LTD

Ohira, Miyagi, Japan

Have been assessed per the relevant requirements of:
IEC 61508 : 2010 Parts 1-7

and meets requirements providing a level of integrity to:

Systematic Capability: SC 3 (SIL 3 Capable)

Model 2800, 3800, 3300
and 2900

Diaphragm Actuator

Certificate / Certificat / Zertifikat / & #&EE
MVG 1901146 C006

Systematic Capability: SC 3 (SIL 3 Capable)

Random Capability: Type A, Route 2,, Device

PFH/PFD,,; and Architecture Constraints
must be verified for each application

Systematic Capability:

The product has mat manufact. design p requil of Safety
Integrity Level (SIL) 3. These are intended to achieve sufficient integrity
ageinst systematic errors of design by the manufacturer.

A Seafety instrumented Function (SIF) designed with this product must not
be used at a SIL level higher than stated

Random Capability:
The SIL limit imposed by the Architectural Constraints must be met for
each element. This device meets exida criteria for Route 2,

IEC 61508 Failure Rates in FIT*

2800, 3800, 3300 Direct Acting

Random Capability: Type A, Route 2, Device Device ASO ASy ADO AOy
Spring Returm [+] SO6 o 121
sion 1.2 October 16, 2019 PFH/PFD,,y and Architecture Constraints Spring Return with PVST 301 E) A 3%
rveillance Audit Due must be verified for each application 2800, 3800, 3300 Reverse Acting
October 31, 2022 Dewic ASD ASU ADD ADU
Safety Function: Spring Return ' o s7rs o 147
The Diaphragm Actuator will move to the designed safe position [Spring Return with PVST 572 6 104 a3
per the actuator design within the specified safety time. 2000 Disphragm Actustor
Application Restrictions: Dervice ASD ASU ADD ADU
i Sprw Returm o SO6 o 160
The unit must be properly designed into a Safety Instrumented = ."9 Py T s ¥ -

Function per the Safety Manual requirements.

_/—;”
___,_é:_/;/( —
Evaluating Assessor
e % o fui

Certifying Assessor

Page 10of 2

* FIT = 1 failure / 10* hours
T PVST = Partial Valve Stroke Test of a final element Device

SIL Verification:

The Safety Integrity Level (SIL) of an entire Safety Instrumented Function (SIF)
must be verified via a calculation of PFH/PF D, considering redundant
architectures, proof test interval, proof test effectiveness. any automatic
diasgnostics, average repair time and the specific failure rates of all products

1 in the SIF. Each element must be checked to sssure compliance with
minimum hardy e fault tol (HFT) req:

The following documents are a y part of certi Y

Assessment Report: MEW 1901148 R0O12 V1 R4 (or later)

Safety Manual: MSE-BR00ZB (or later)

Page2of2
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>IL Verification:

PFD,, + PFD, +PFD,, .+ PFD__+PFD__ +PFD_,+PFD__+PFD_

hve

L ] l : [ )

Pressure transmitter 0.010518
PLC — input 0.004388
PLC — main processor 0.000051
PLC — power supph 0.000002
PLC — output 0.002194
Solenoid 0.010254
Actuator 0.005995

Valve 0046975
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APACTS : |
b

SIL level i.e. between Target an
sibility of excluding Higher order

Design of SIF shall suffer because of existing uncertainties
(mainly RRF) of SIL assessment process.
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RECOMMENDATION:

LOWER END UPPER END
200 800
SIL 2
RRF PFDavg
SIL Level

Lower End | Upper End | Lower End | Upper End
SIL 1 NA
SIL 2 200 800 5.00E-03 1.25E-03
SIL 3 2000 8000 5.00E-04 1.25E-04
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ASON FOR CONSIDERING TOLERANCE IN
WER END OR UPPER END |

ISA I

pe of technique employed in SIL determination and SIL verification.

lerance of error in LOPA due to Initiating event frequency estimates, Risk
juction for each Protection layers, enabling conditions and conditional
difiers and true independence of each or those values from all of other
mbers. Approximate % of error tolerance limits estimated is around +/- 30%

ta that are been collected for calculating Risk Tolerability criteria for plant

el data and FMEDA analysis, proven-in-use method for Product based
rtification.
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INCLUSION ,
.

ISA I

If No Explosion has been occurred in a Plant, doesn’t means Plant is Safe
Reliable”. Even though occurrence of such incidents may be rare, but it sho
10t occur. Always it is better to safeguard a plant from future awaited
atastrophic events, if higher level of functional safety has been followed.
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Thank You!

Any Questions?
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