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A Yokogawa Commitmen

HIPPS vigilance.

 What is a HIPPS?
HIPPS stands for High Integrity Pressure Protection System

A HIPPS is a protection device. ﬁ h

It acts like a fuse;

if the current is too high, the fuse blows.

If the pressure is too high,

MANIFOLD

the valves close. &

TRANSMITTERS

SHUT OFF VALVES

The system behind is safe!



A Yokogawa Commitment to Industry

A HIPPS is that something NEW? vigilcmce"‘.

HIPPS are used for more than 30 years.

The regulations used are:
German DIN V19250
German DIN 3381

And HIPPS are still
used, in high
quantities.
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Why a HIPPS? vigilance.

A HIPPS is or can be a protection against...

Human casualties

Environmental damage

Damage to your Investments

Penalties due to emissions (no flaring policy)

Too high investments....?
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Thanks to HIPPS ! vigilance'

A HIPPS can be cost saving?

A few Examples:
- De-rating and cost saving of field equipment and piping.

- Lower insurance costs.
- No long shutdown time due to damage.
- Lower personal risks, less casualties and related costs.

- No penalties due to less emissions. (no flaring policy)
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SAFETY vigilance.

WHAT IS SAFETY?

Safety is the Absence or minimization of risk. pe T

What is Risk? (in relation
to Hazard)

Hazard is the potential to cause HARM.

Risk is the like hood of HARM being
realized.
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A Yokogawa Commitment to Industry

process risk vigilance'“.
Tolerable Risk inherent
risk level in process

Risk reduction
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A Yokogawa Commitment to Industry

risk graph vigilance.

Extent of damage (S)

S,: Minor injury/damage

S,: Serious injury, death of one Wi W2 W

person S, :

S;: Death to several persons G,

S,: Catastrophic consequences A, 1 1
Frequency of exposure (A) S, & 2 1 1

Al: Seldom N G, 3 P ]

A2: Quite often to permanent G, 3 5 )
Avoiding of hazard (G) — 1

G1: Possible S A 2

G2: Almost impossible : 3
Probability of event (W) > 3

W1: High

W2: Low

W3: Very low
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ogawa Commitmen

requirements safety instrumented system V|g||cmce

From the risk graph a 7arget SIL for the SIS will result

The target SIL indicates the maximum average
Probability of failure on demand (PFD) the safety
system may have

Istafet.\t' Average Probability of Safety Risk Reduction
ntegrity failure on demand Availability Factor
Level
4 >10°to < 104 > 99.99% > 10 000
3 >10%to < 103 99.9 - 99.99% 1000 - 10 000
2 >1031t0 < 102 99 - 99.9% 100 -1 000
1 >102to < 10" 90 - 99% 10 - 100
0 (Control NA)
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Industrial standards for safety Vlgllcmce

IEC 61508

Functional safety of electrical/electronic/programmable
electronic safety-related systems (E/E/PE)

Can be applied to all electro-mechanical systems across a
wide range of industries.

IEC 61511

Functional safety / Safety Instrumented Systems for the
process industry

Targeted at end users implementing SIS for the process
industry, it has with more emphases towards

PROVEN IN USE
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three most significant aspects of IEC 61508 V|g||cmce

The Safety Lifecycle
The “"Pipe-to-Pipe” approach

The quantitative safety assessment
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A Yokogawa Commitmen

System integrity vigih;;t;';

SIL |
| 4
3
2 .
Required SIL
. \-
T, T, — Time
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A Yokogawa Commitmen

Periodic proof test interval vigilq;;"z;"‘.

105 _!\ SIL
PFD‘ \ ﬁ %

-\

103 -

Required SIL
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Safety Instrumented System

A Yokogawa Commitment to Industry

vigilance.

Pipe to pipe

A
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Protection logic
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Quantitative Assessment vigilance.

Total Loop

The safety requirements concern (as a minimum) a
complete safety loop and are expressed in Safety
Integrity Levels (SIL).

PFD

The SIL levels correspond to the average
Probability of failure on demand (PFD target) of a
complete safety loop.

Quantification

Calculations need to be performed to show that a
specific safety loop meets its required SIL level.
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Probabilities / Safety Integrity Level vigilance:
SIL - Pfd tar
get
Pfd loop =
Pid sensors + Pfd logic solver + Pfd final elements

Vent

X

Safety valve

Safety
Interlocks
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vigilance.

HIPPS Functionality
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A Yokogawa Commitment to Industry

Process parameter range vigilance.

Mechanical safety level

Trip level

Safety
A i
!
!' A N
Alarm Condition 0 %
Operator takes action Y High alarm level
!.' \
\ 4
CO"thI High level
Low level

— > Time
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A Yokogawa Commitment to Industry

What is a HIPPS vigilance'

HIPPS, the last line of
defense
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A Yokogawa Commitment to Industry

vigilance.
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A Yokogawa Commitment to Industry

TUV SIL 2 Approved vigilance:

(; Certificate

The Certification Body RWTUV Systems GmbH of Product Safety and Medical
Devices hereby certify

Yokogawa Electric Corporation
2-9-32 Nakacho, Musashino=shi
Tokyo, 1808750 Japan

that the product

Pressure Transmitter

EJX

meets the below mentioned requirement:

IEC 61508: 2000; Part1to Pait7
Functional safety of electrical/electroniciprogrammable
electronic safety-related systems;
Typa'B;
SIL 2 (single use)

Based on theseport No. 70 1-047/2003T in the valid version

This certificate entitles the holder to use the mark

]
8
3
g
3

Safety Approved

Vabidation of TUWIT GmbH In cosperstion with RWTUY Syvimms Gmbb

fa.l
""\ ey )
Ceftificate-Register-No.: SAS2883/03  Essen, 2003-12-11 14
Michasl Eck Cimetard M
. \

File referance: 2.4-1024/03
Valid to: 2008-12-11

RWTUy Systerns GmoH
Postiach 103241 - 45032 Bssen
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Measuring vigilance.

Transmitters; certified for use in a SIL 2 loop...

3 transmitters meeting SIL 3 ... SIL 4
voting 2003 or 1002.

What is the influence of a common fault...
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A Yokogawa Commitment to Industry

vigilance.
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A Yokogawa Commitmen

manifold vigilcmce'“.

Double block and bleed

Instr |nstr @
. . 1 2 ]
Mechanical interlock O

— O O
Detection - £ X X
SIL approval X [X
X X X
T
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A Yokogawa Commitment to Industry

Manifold vigilance.
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vigilance.

LOGIC SOLVER
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Requirements building a HIPPS VIgllcmce

Logic Solver

Input signals, discrepancy, stuck.
Logical functions, like voting.
Fail Safe Outputs.

Figures of a hard wired system. (every fault will lead to a safe
operation)

Data communication. (Sequence Of Events, Alarms)

A HIPPS should be treated as an Autonomic System.
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A Yokogawa Commitment to Industry

A Solid state Logic Solver vigilance'

Highest safety class available SIL 4
Inherently Fail-Safe configuration

Zone 2 applications

Very high mechanical and electrical robustness
High temperature range (-20 - +70 °C)
Extreme low power consumption
Physical/Galvanic separations

Very high EMC immunity

Very long technical life span (> 30 years)
Test intervals many years

Low Cost of Ownership

Event Recorder (1 ms resolution)
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ogawa Commitment to Indu

HIPPS Valves vigilance:

HIPPS VALVES can replace:

Pressure safety valves
Blow down systems
Flare Systems
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A Yokogawa Commitment to Industry

Control of the Valves vigilance'

Solenoids
Actuator
Valve

CLOSED OPEN

Solenoid valve = Normally closed Solenoid valve = Normally closed
De—energized situation Energized situation

!
[

24 VDC

24 \DC
24 \DC

set
reset

]

DISENGAGED [ 7 DISENGAGED .

\
\
\
\
[
\
| [RETURN
— # -/ I suppLYy Y
I supply N ? 1 SUPPLY
\
T

B >

RETURN

]

W SUPPLY

"

IW §E .

reset \reset

N

RETURN
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valves vigilance.

HIPPS philosophy:

Isolate the source of the problem
rather than releasing to the
atmosphere.

-
" 5
| |

o

To do so;

High reliable equipment is
required.

. Il “\;\s\-\=\i\|\l\v\i\'\'

[ T

A matter of making the correct
decisions.

A failure in case of an installed
HIPPS will result in damage of
equipment or endanger the
safety of personnel.
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vigilance.

CONFIGURATION
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Availability & Safety vigilance:

Redundancy... Keep it simple,
the best Safety System
is a Elementary System.

Safety

— -

-
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Risk Reduction Factor vigilance'“.

RRF = 1/PFD
- The RRF of SIL 3 is 1000
- SIL 3 Safety Availability = 99.9%

Safety Availability = 1- PFD
Hazard Rate = PFD * Frequency of Demand

Hazard Rate < Tolerable Risk
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ogawa Commitmen

Feeling comfortable... vigilance:

An idea of safety...
... and feeling comfortable.

SIL 3 complies with a availability of 99.9%

This corresponds to 35.000 missed heartbeats
a year!

(1 every 15 minutes ...)
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vigilance.
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Architectural Constraints Vlgllcmce

SIL capability demonstrated by PFD only ...

The calculation is not enough:

» Comply with fault tolerance tables IEC 61508-2
» Although outside scope, consider also architecture of field equipment

» Report omissions/deviations to client  (external safety consultancy)
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Functional Safety Management Vlgllcmce

» Procedures, tools, templates

» Configuration management (life time docs.)
» Safety Assessments

» Safety Validation (after FAT and after SAT)

» Safety Audits

These are ongoing living documents, changing and being updated during

the various projects phases.
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Safety Competence vigilcmce"‘.

You will be proving your skills, experience and know how in a

ongoing base during this and any safety project.
» Relevant knowledge of project management for safety projects
» Relevant safety knowledge
» Relevant safety engineering knowledge

» Relevant safety application knowledge
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safety consultancy Vlgllcmce

By giving support to the realisation of safety projects
» Perform safety assessments (review of deliverables like SIL calculations)
» Safety validation and (company) certification

» Executing periodical safety audits
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A Yokogawa Commitment to Industry

safety consultancy vigilance'

To put it briefly: A

TUV Rheinland/ (]
Berlin-Brandenburg TU V
TUV Anlagentachnik GmbH

Wherever you need safety expertise, T
LERTIFIKAT  FuncTioNAL SAFeTy MANAGEMENT

) ) CERTIFICATE - IEC 61508 -
whether in bid phase, e s SRS

Tho Gompany

Yokogowa System Center Europe B.V.

Lange Amerlkaweg 55
T332 BP Apeldoom

early project involvement, i voRooA

Fas successtuly glven proot within the scope of an audil thal it hes miroduced and opplies o Funcliong
Safety Management System.
The Funclional jofety Monogement Systemn embroces the Inlegrafion of E/E/PE-Syslerns, Sersors and

Arhimiors and compnses Shelr Configuention, Progeonmering, Asserricly ond Test for specific ndusra sofety
appc ations.

. . .
Or In ro ect eXecutlon Tna stondard foming 1he bass of oudll |5 the EC 61308, parl 1.7, issues 1998 la 2000,
J " n The sublects of the oudi procedurs In the fromewark of cerificaiion are the recuiremenls dafired N 1he
standard menfioned above relaling 1o Management of Funcllonal Sofely, ihe Documentalion. ihe Funclonal
Salely Adssmimant 05 wel 05 The Company Specilc Overoll Sofely Wecycls Fhoaes,
Tha Carmpany Spacific Owvarol Safely Litecycle Pleses ore:
s Phosa ¥ Emmmm
» Fuow 2 =0
+  Phmeld - Mﬂmmomﬂm

t t «  Phaie 15 - Overcl Modiicalion and
Con aC a The phaies 12. 14, 15 relale only o the support provided by the audiied company o his clanls without avasall
ity for chiffe

Relever| infarmation of peints of infersection from ond 1o the adjocent Sately Litecyclke Phated weve laken
info consideration,

Tha Audit ReEport $68/FSA 10400000, dated 2000523, and fMe Cerfificalion Conlroet F63/FSM 10403, dated
-1 6, are the espenhial parts of fhis Cerificate,

The Cerlificate does not repioce apprevel er cerdificofion for specilic E/E/PE-systerns integrations. The audil
rasults refer axclusively to those departrmenits which ore invalved in the Fid-organisalion on the lcaofion

Safety Assurance & Consultancy| =&5700 ——"

Geschéftsteld ASI

#1 Automation, Softwars und Informatiohstchnoiega
chogne, 200305 lé‘ pr /4 A Grausen Stein, 51108 Kain
¥ : = _ Posttach #1 08 51. 51101 Kain
Carifization Bocly for Fmatanal Satary Mandgerant Syile
- . p—— aasavieing o DN EN ISOMEC 17025
e o EN 1581 8501, Theorwith huss ghver poocd pre by

e L0

Co8yright © Yokogawa System Center Europe
2008 gawa sy 2 YOKOGAWA ¢



A Yokogawa Commitment to Industry

vigilance.

CONCLUSION
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So where do we base a HIPPS on? vigilance.

A HIPPS is based on:

An identification of the possible risks to be reduced.

A calculation of the related costs & cost savings.
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Conclusion vigila nce.

In general you can say:

“A well designed HIPPS,

not only saves money but

makes the world

a little safer after all”.
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A Yokogawa Commitment to Industry
o o I ™
viglance.

Thank you for your attention.

2 . k
T

i = . a £

Pl B Pl e T e -

Fo o n e P

P 5 o 'ﬁ x;).-

A Yokogawa Commi;nant to Indus.tr;r
@ @ ™
vigilance.

Commitment means building the future to last.
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