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‘ex,da Functional Safety, Security, & Reliability

exSlLentia

Integrated Safety Lifecycle Tool

Is it Time to Upgrade
Your Process Safety
Tools to exSlLentia®
Version 3?

Design, operation and maintenance of Safety Instrumented Systems (SIS) just got easier

exSlLentia Version 3 adds capabilities that will help users achieve a new level of consistency and productivity in
the design of their Safety Instrumented Systems (SIS). This release enhances the existing suite of tools, including
the industry leading tool for Safety Integrity Level (SIL) verification (SILver®). All-new functionality allows users to
follow the entire IEC 61511/ISA 84 functional safety lifecycle for the first time using a single tool. It also supports
compliance with regulations such as OSHA PSM 1910.119 (USA) and Seveso Il (Europe).

Enhancements to the Existing exSlLentia Suite

- New Graphical User Interface (GUI)

Ui Create user-defined risk graphs

ﬁ Required SIL based upon LOPA calculation (uses detailed frequency based target)
'._.'E'f: Multiple risk calibrations can be used for SIL selection within a single project
Ej Specify partial stroke test intervals

s Support for MooN (M-out-of-N) architectures

4 | i Required SIL based upon LOPA calculation (uses detailed frequency based target)

* Define proof testing to account for SIF deadtime (during bypass)

All New Functionality

@ Process Hazard Analysis (PHA) - HAZOP Tool

~ Import PHA results from 3rd party tools

exSILenti;Q

i I
ed Safety Lifecycle Too
earet Version 3

n Alarm rationalization

)
X
4
F
(]
|
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<4 Automatic generation of proof test specifications

v
;’ Lifecycle cost evaluator

b b
a

Failure & demand data collection / evaluation
@ Critical device list e
D Viewer for exida’s Safety Equipment Reliablity Handbook (SERH) - (reliability database)

« Checklist to demonstrate compliance with the IEC 61511 / ISA 84 standard
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Follow the entire IEC 61511 / ISA 84 functional safety lifecycle using a single tool

Safety Calculations Made Easy

SOFTWARE

The use of a single tool for the whole safety lifecycle reduces total cost of ownership and helps ensure SIS applications are
not over-designed or under-designed. It improves traceability while also making it easier to manage change, assess the
impact of design changes, and audit the overall design as required by industry regulations. exSlLentia Version 3 is a modular
suite of tools available in four different bundles:

« Standard

« Analysis

« Operations
« Ultimate

This allows users to select the package that best meets their functionality requirements, budget, and addresses

their specific engineering tasks.

exSlLentia Version 3 Options

Safety Lifecycle Phase / Activity

Functional Safety Management,
Auditing and Assessment

Checklist for Documenting Compliance with IEC /
ISA 61511 Standard

IEC/ISA 61511 Compliance
Documentation

Safety Lifecycle Structure &

Safety Requirements Specification
(SRS)

Planning N/A
PHAX * Record results of Process Hazards Analysis (PHA) /
Hazard & Risk Assessment (Process Hazard and Operability Study (HAZOP)
Hazard Analysis) PHA Import Import HAZOP results from 3rd party tools
Allocation of Safety Functions to SiLect Safety Integrity Level (SIL)'SeIectlon (Risk Graph
. Hazard Matrix, LOPA)
Protection Layers (SIL Target
Selection) SILAlarm * Alarm Rationalization per ISA18.2, EEMUA 191
SIF SRS Basic Safety Instrumented Function Safety

Requirements Specification

SRS %€ -Process SRS Process level Safety Requirements Specification

SIL Verification)

Design and Engineering of SIS (incl.

Safety Integrity Level Verification, IEC 61508

SlLver compliant calculation engine

Viewer for exida Safety Equipment Reliability

iower ®
SERH Viewer Database (over 1700 devices)

Lifecycle Cost Estimator Evaluate Lifecycle cost of proposed SIF designs

Detailed Design level Safety Requirements

SRS £ -Design SRS Specification, creation of Cause & Effect matrices

Installation, Commissioning and

* Also Available Seperately

Validation N/A

o . d Maints Creates proof test procedures for each component
peration and Maintenance Proof Test Generator (organized by SIF)
Recording of SIF life event data (proof test results,
Modification SlLStat * failures, demands) for comparison of actual to
expected performance

Decommissioning N/A

Peer review capability based on login allows review
Verification Built—-in

/ approval of tool output

Advanced GUI improves the workflow process

A new Graphical User Interface (GUI) provides a fresh look and feel to exSlLentia, enhancing its usability and the compat-
ibility between software modules. It allows resizing of SIF windows and provides zoom capabilities to accommodate a large
variety of screen sizes / resolutions. This is ideal for presentation and review of SIS design results in a conference room with
a group of people. A spreadsheet-like overview is also provided to allow a quick comparison of data between Safety Instru-
mented Functions (SIFs) gaining an overview of the SIS design, and managing the exSlLentia project with ease.
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SOFTWARE

Safety Calculations Made Easy

Identify and document process hazards with a new integrated tool

The new PHAX tool guides users through the HAZOP process, facilitating effective identification of hazards, hazardous
events, and associated sequence of events, simplifying the task of documenting the results. Safeguards and recommenda-
tions identified as potential SIFs or alarms can be recorded in a standard format. PHAX supports seamless exchange of the
PHA data to subsequent tasks in the safety lifecycle (SIL selection) and alarm management lifecycle (rationalization) via
integration with the exSlLentia modules such as SlLect and SILAlarm. This provides traceability and auditability by helping
manage changes that may impact compliance with corporate risk criteria. The tool helps users meet industry regulations
such as the Process Hazard Analysis requirement within OSHA PSM.

Project _Help

v -+ ]=
L D |
Node [Fue Oi to Heater (25-H-101) o=
[ |
Element [259-101 [Pump] =tz
Element Name: 25-7-101 - - - - - -
Element Type: Pump
Deviation [ High casing vibration D[EE
‘ Deviation Name: Figh casing vibration |
[ ]
Cwes| + | =
Impeler damaged and unbalanced Likelihood: (2]
Consequences
Safety (5) Severity: 4 Risk: 8| [T [ |
Name: Pt iog potent o Cotegory[sne )] Severiy(a_<]Lopa: )
f et Equipment # Category EI
\ -
Likelihood Considering Safeguards: (L~ | Risk Considering Safeguards: 4
[ Recommendation Category  Person. Due Status. Ig
\ e o om

Comments:

Documenting HAZOP results in PHAX

If you already have a HAZOP tool, this is not a problem. exSlLentia provides the ability to import HAZOP results from 3rd party
tools (e.g., PHAWorks and PHA-Pro) allowing the data to be used for subsequent SIS design tasks such as SIL selection or alarm
rationalization.

Mix and match tolerable risk criteria during SIL Selection

The exSlLentia SlLect tool now includes the ability to make use of different tolerable risk calibrations on a single project. It is now
possible, for example, to use a mixture of risk graph, hazard matrix, and frequency based target (LOPA) approaches within one
project. Also, SlLect allows a user to create their own risk graph or frequency-based targets, thus incorporating the functionality of
the SILClass product.

Name: |Risk Graph example Personnel

© Risk Graph
© Hazard Matrix <]
Frequency Based Targets / LOPA

© Health and Safety Executive (HSE UK -
Personnel only)

© IEC 61511-3, Annex D, € (Peronnel only.
© Single Tolerable Risk [qualitative]

© Single Tolerable Risk [quantitati

© Tolerable Risk Categories [qualitative]
© Tolerable Risk Categories [quantitative

‘The Risk Graph SIL selection method is
category based. For personnel safety

four categories are considered, i.e.
likelihood (demand rate), consequence,
probability of occupancy, and

probability of avoiding the hazard to
make 3 SIL selection. This methodis |
based on [EC 615113 (CDV) Annex D

and E. Using the selected parameter for
each category, the analyst or team

follows a decision path that leads to the
box that contains a SIL assignment.

Selecting the Risk Graph option allows
the user to calibrate the Risk Graph to
consider in the SIL selection. The
calibration s based on the tolerable

| VDI/VDE 2180 Risk Graph) | Load Defaults|

Using the Risk Graph Calibration wizard for SIL Selection
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SOFTWARE

Safety Calculations Made Easy

Enhanced SIL verification

With exSlLentia Version 3, the industry leading tool for SIL Verification (SILver) became even better by adding capabilities
requested by our users. The test interval of application level diagnostics like Partial Stroke Testing can now be specified. This
helps address situations where partial stroke testing is not performed > 10X more frequently than the proof test. SlLver can
now also account for SIF dead time, which is important in situations where the SIF is completely bypassed during normal
operation to execute a proof test. The ability to specify MooN (M-out-of-N) configurations during occasions when a standard
architecture does not apply is another new feature of this product.

'@ Group

Group Name Sensor Group 1 v  Betap: 10
& = , ]
. Garaicas Reuse this Group MTTR howes 2
Group Voting Proof Test
Identical | Diverse Interval [months] 12 Coverage %] 95

2003 ¥ | Performed Offline | Online I Alt. Protection No Yes
Staggered No | Yes I Duration fhours] 1

Accommodating proof test deadtime in SIL Verification calculations

Maximize the risk reduction of the operator and alarm system protection layer through alarm rationalization

Available with exSlLentia Ultimate, the SILAlarm™ tool guides users through the alarm rationalization process ensuring that
every alarm is justified, properly prioritized, and has a defined operator response as required by ISA-18.2 and EEMUA 191.
Alarm rationalization can eliminate alarm overload, reduce the effect of alarm floods, eliminate nuisance alarms, and ensure
that the operator has sufficient time to respond (all of which helps achieve the expected level of risk reduction for this type
of IPL). SILAlarm allows HAZOP and LOPA results to be cross-referenced during the alarm rationalization process ensuring
that safety-critical alarms are treated appropriately.

Alarm List - Safety Tab

LAH202, LT202
Independent Protection Layer (IPL) - Identified in a Layer of Protection Analysis (LOPA)
Associated IPLs Risk Reduction e
[LOPA 101 Rev 2 BFD o1 /| Independent P
RRF |10

Safeguard - Identified in a Hazard and Operability study (HAZOP) |
HAZOP Node 1, High Level Deviation This Alam is @ Safeguard

Alarm List - Operator Decision Supmlt

LAH202, LT202
Base Response On Pm%y Time (minutes) Cause I Corfimation
Il Consequence Of No Action 1{/0;0% I:;? LICL-iZDLI;aiIs x:lve Drum Level LIC201, LT103
SIS T (on High Level), Loss of Design intert LV-201 Closed. 2) Liquid shg from
Production Pre-trip alamm to prevent SIS trip
“Alam Message (Safety Interock) Corective Actions Comments
lKO Drum High Level Pretrip Alam — Manually Open Valve LV-201, ¥ |This Alam is an Independent
e Alam Open Bypass Protection Layer (SIL 1)
— Include in Alarm Response
Masid
|

Documenting operator response and creating HAZOP & LOPA cross references in SILAlarm
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SOFTWARE

Safety Calculations Made Easy

Critical Device List provides increased visibility into IPLs

Have you ever wondered if a particular relief valve was considered an Independent Protection Layer (IPL) somewhere in the
SIL selection activity? This new feature generates a list of all devices defined in a project and cross references all IPLs where
they are used, even non SIS risk-reduction measures.

Built-in viewer for failure database simplifies gathering / comparing failure rate data

exSlLentia includes the world’s most extensive reliability database of instrumentation and control equipment for use in
Safety Instrumented Systems, the Safety Equipment Reliability Handbook (SERH). Reliability data for over 1700 sensors, logic

solvers, interface modules, and final elements can be referenced sil
directly during SIL verification, eliminating the time-consuming task
. . . 1 Critical Device List - Project Example Project
of gathering reliability data. This data can also be accessed through it Deie Lt amtly genrted b he i xS oo for e Pt
the SERH viewer, which allows users to compare reliability data U, S ntin._
by product, manufacturer, or type of assessment. The database is oy B oy
. : Pt e 0n. 1St
continuously updated as new products are introduced and assessed. P Descpton. Bl Prjc o g css n Sk
Common uses of the SERH include: e LT ——

forfisk reduction. These critical devices should be included in the Project Example Project plant maintenance database and all personnel involved
should be made aware of the critcaltty of these protection layers.

. . e . Critical Device Name Used in SIL Selection of Claimed Risk Reduction (RRF)
0 Source of equipment reliability data for calculating the SIL S P e | sns | o
of a safety instrumented function (sensor - logic solver - . S w I » = [ w

final control element).

0 A database that can be used to standardize reliability
evaluations across a company

0 Atool for evaluating suppliers and equipment to create a e e e g Teton
preferred vendor list for SIS applications Critical Device List

0 Asareference during SIL selection to estimate typical PFDs for common types of equipment (e.g., valves).

SENSOR: PRESSURE MEASUREMENT

SIF SRS SlLver

T— SIF Identification  SllLect
Rosemount 30518_C / 3051S_L Coplanar, SW Rev >=7.0
W s % SIF Information
GENERAL |NFORMATION -
IF - - 7 == n '! Phase Information
| = 30515_C / 30515 1 Coplanar, SW Rev 7.0 and sbove Maintenance Capability
W[ MEssirzver Tire [ Pressure \
| Analog J HARDWARE FAULT TOLERANCE rm— - | Sensars MCI 2 - Good [90%] -
AmcwtEcTRE Tvee B SIL GAPABILITY |!J§" i Logic Solver | MCI 2 - Good [90%] =
ASSESSMENT IEC 61508 Certification B | exida Final Elements |MCI2 - Good [30%] -
DaTa Source FMEDA by exida J
User Lire 50 years Safety Equi iability Handbook
= ﬁ‘ — ]
i umm = X L Type iSensars‘. Pressure Measurements -
RE RATE DATA [ Perio® Houms [FITs) Resemount 30515 In-Line, SW Rev6.0and
g 33 30515 SIS Coplanar with SFB
TR 59 [Certified SIL: 2/3]
EAR el - il 3 30515 SIS In-Line with SFB, ¢
FalL DanceroUs DETECTED "o ] I B [Certified SIL: 2/3]
FAIL ROUS LINDETECTED ar R 30515_C / 30515 _L Coplanar,
FalL Sers Detecten \ | [Certified SIL: 2/3]
i Sere 30515_T In-Line, SW Rev 7.0/ |
Fai Amwunciamion DeTecTED [Certified SIL: 2/3]
:“"‘ :w:cw»cn e 13: Resemount 3051T
s:FL S o 3J051T, SW Rev 7.0 or above
o = . [Certified SIL: 2/3]
e Rosemount Nuclear 1152
—-_— J \ - L 4
PR W b T o =
Status Edit
Analysis Date | 4/6/2011 )
Team Members i) [ |
08 Apr 7011 ‘Serial Humber HW_0016 2011 exida.com LLC. ‘ First Last Role |

Viewing device failure rate data from the SERH database
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Safety Calculations Made Easy

Document compliance with the IEC61511 / ISA 84 standard

A checklist for evaluating/demonstrating that your SIS de- 5iL
sign, operation, and maintenance activities comply with the ,; sk assessment

JEC 61511 Compliance Requirements & Arguments

IEC61511/1SA 84 standard is another addition. A compre- | = Bemiement Rcfrence Comvne Kmmen
H 1 1 H o1 Pr design should b herently saf ble, ir d: 8.1(p46)NOTE 2 1t d: licy to strive fc i ble SIF th
hensive compliance matrix can be generated automatically e e . o oanss | %7 iR A
bl i i ’:;“f”‘;"a- adaonshjayers,of Any SIFs that resultin an initial risk reduction requirement greater than
H H 1 protection, inthe form of and safef ystems,
by exSlLentia, with compliance arguments pre-entered for e SIL2 requie acciional stuy
. 02 Afterthe process conceptual design, a process hazard and risk analysis | 8.2.1 (pp 46-47) For the Example Project project exida is using the exSILentia® sub-
mustbe performedto identify the hazardous events associated with the tool PHAX. PHAX allows the user to perform a detailed process
the requirements that are addressed based on usage of the IuSihe e cnedioenkly e hasaios cven S a il e 19254 (.30 HOTE ot ateanoe eieisnacaing
identification, its associated risk, ie. its likelihood and potential SIFs as well as functional safety critical alarms. The potential and
H H H t be K d bythe ting SIF: be furthe luated the exSiLentia® sub-tool
tool. The remaining compliance arguments can be com- e s e e e ezl e Fi e
considered in the overall results), and all mechanisms and layers of exSiLentia® subtool SILAlarm for alarm management and
rotection must be identified, including basic process control actions and i lizati
pleted by the user. The resultant document can be used to Sprtaaiarans AIIESs N2 o it os sl e Eamid o oo e x5 T
importantto idenMyatmist\mz‘e(‘zrr\atevwmnarr?ogrilzg:vlﬂ;erl‘:s?s?g(x i Imgort Einconsily. his BHA Imporl funchionaliy 2hows tsers fo
H I h h ! import potential and existing SIFs identified during a PHA for further
lable, all f fail that Id lead to a defeat of 1h
demonstrate to an auditor, assessor, or regulator how the avahabiallsnats o (e aa ol cula e o dfedt o e valiaton Using e ExSILenta® sub-oai S elc
. failures andthey must be properly accounted, for them having a greater
impact on the safety integrity analysis). As a result, the appropriate risk
requirements of the standard have been fulfilled. It can also s L RS e T
safetyfunctions definition forthe process, with the associated degree of
H H k reduct d K, f h f the Finally,
be used as part of operating plant hazard reviews. e e T Bt e a2t
function identified.
03 Whenever a BPCS, not designed as per the requirements of this | 8.2.2 (p 47) The exSiLentia® sub-tool SlLect contains an embedded Initiating
standard, places a demand on the protection layers, it must be Event (IE) and Independent Protection Layer (IPL) database with
. . consideredthat atleastonce every 100,000 hours a dangerous demand industry accepted levels of effectivensss. BPCS loops & interlocks
Maklng upgrades COSt Effectlve and easy will oceur listed i this database comply with this requirement
Userto Complete

The modular design of exSlLentia Version 3 supports an easy and cost-effective upgrade path from version 2
based on your current level of functionality and the functionality desired. Project files created in earlier versions of
exSlLentia can be automatically converted for use in the new version, ensuring no loss in productivity.

A

exSlLentia Version 2 ‘ exSlLentia Version 3 Ultimate

3

Standard

SILAlarm
SRS(&E

Process &
Design

Analysis Operations Lifecycle $

Estimator
Proof Test

Lifecycle $
Estimator

Proof Test PHAX|

PHA Import

PHA Import

Functionality

Basic (Version 2) Compliance .ompliance Compliance
Documenter nte Documenter

-Standard

Cost Standard

Standard _

Upgrade paths from exSlLentia Version 2 to Version 3
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Safety Calculations Made Easy

If your current exSlLentia package includes optional plug-ins (SRS <¢¢, PHA Import, Proof Test Generator, or Life- cycle Cost
Estimator), then your upgrade path is defined below based on keeping equivalent functionality.

§ 5 g
& Q < 0 é’ S Comparable Upgrade Cost to Version 3
57 5 § éf’ g2 exSlLentia Version 3 (Equivalent Functionality)
IS (T
“© 5?: a0 i,lg & Package

7—- 40% of Analysis Purchase Price

Flexible licensing to support a variety of applications and project teams

Four different licensing options for exSlLentia are available in order to accommodate your safety engineering team, whether
co-located or distributed around the world. It also allows for temporary usage (subscriptions for 3, 6, and 12 month online
access) or long-term usage allowing users to support projects of different durations.

exSlLentia Option | Description

Standalone License for a single user. Requires no special connectivity (can be used in the office or
remotely)
Site Multiuser license for 5 or 10 concurrent users. Users must be connected to the same net-

work (subnet) as the license server for the application to run.

Online Application is hosted remotely on an exida server. Users must have a web browser on
their local machines and the Citrix® interface client installed to be able to access the ap-
plication, as well as an internet connection. Projects can be stored on the exida servers as
well as locally.

Server Application and database(s) are hosted on the customer’s Citrix® Presentation Server.
Users must have a web browser on their local machines and the Citrix® interface client
installed to be able to access the application.

May 2011 Page 7 of 8



For more information or to request a quote:

Contact your local exida representative or visit our website at www.exsilentia.com

exida.com GmbH
Birkensteinstr. 53

83730 Fischbachau
PHONE: +49-89-49000547

USA

exida.com LLC

64 North Main Street
Sellersville, PA 18960
PHONE: +1-215-453-1720

South Africa

exida South Africa PTY LTD
Suite 1003, 34 Essex Terrace
Westville, 3629, KZN
PHONE: +27 31 2671564

Asia Pacific

11 Collyer Quay

#10-13, The Arcade
Singapore 049317
PHONE: +65 6222-5160

Switzerland

exida Certification SA
Chemin de Champ-Poury 2
1272 Genolier

PHONE:+41 22364 14 34

Canada

exida Canada Ltd.

2nd Floor

3003 - 23rd Street NE
Calgary, Alberta

T2E 7A4 Canada

PHONE: +1-403-475-1943

Mexico

exida Consulting Mexico
Giorgione No. 6

Col. Nonoalco Mixocac
Mexico, D.F. 03700

Mexico

PHONE: 52-55-5-6-11-98-58

United Kingdom

8 Hotchkiss Way

Binley Industrial Estate
Coventry

CV3 2RL

UK

Phone: +44 (0) 24 76 456 195
+44 (0) 24 76 456 195
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