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SilCore™ is a field proven, IEC 61511 compliant Safety Integrity Level (SIL) Life Cycle tool that gives high integrity and
critical control systems designers, engineers, operators and maintainers the information and power to conduct SIL
Determination, Verification/Validation and Optimization exercises. Developed by ACM Automation Inc. over several years
and used successfully on onshore and offshore projects, SilCore™ is truly unique in its ability to integrate all aspects of
the SIL Life Cycle — from importing Risk Assessment (i.e. HAZOP) data to enable facility operators to manage the integrity

of safety and critical control systems.
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Complies with Functional Safety Standards such as
IEC 61511, IEC 61508 and ANSI/ISA 84.0

Uses one powerful SIL program to manage multiple
projects, whether there are 8 or 800 loops or Safety
Instrumented Functions (SIF).

Up to 50% time savings compared to the traditional
spreadsheet method of SIL Determination and SIL
Verification/Validation.

Easy to understand graphic display that instantly
shows when you have reached your Target SIL or if
you still have to do some fine tuning.

Creates a single electronic data handover package in
a user friendly format that Operating Companies can
use to manage the SIL loops (SIF) over the life of the
facility.

LOOP Replication function allows users to replicate
any loop to save time and reduce the chance of data
input errors.

User Data Base pre-populated with Instrument Tag
data; Library files; Replicate Function
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2 day Certification Training Required

Training provided at ACM Facilities or provided via
WebEx

Onsite, in-house training available
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Stand-alone or Network

Compatible with Windows XP SP3, Windows Vista
SP1, Windows 7, Windows Server 2003 SP1 and
Windows Server 2008
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HAZOP / LOPA Facilitator

Loss Prevention Engineer

TUV Functional Safety Engineers

| & C Team Leaders, engineers and technologists
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SIL Determination
0 Risk Graph
o LOPA
0 Safety Layer Matrix
SIL Verification & Reliability Block Diagram
SIF Modeling
SIF Optimization
SIF Operations & Maintenance
Intuitive common cause factor
New imperfect proof testing
New improved reporting
SIF List
Safety Requirement Specification for Safety
Instrumented Function (SIF) & non-SIF safeguards
Automated Reports
HAZOP Import
Tag / Failure data maintenance
First Class Modeling Engine
Field-proven Failure Rate Database
Contingency Awareness Planning Tool for
Understanding Risk Exposure
Safety Requirement Specification for NON Safety
Instrumented Function (SIF) i.e. (Operator Rounds,
Inspection Procedures, PSV’s, Mechanical
Trips)Automated Contingency Planning Table
Machu Picchu (MP) Connector
SIF Library
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SIL Determination

Risk Graph, LOPA, and Safety Layer Matrix
Customizable risk graph & TF numbers

IEC compliant LOPA analysis using multiple causes
per single consequence

Imports PHA data from PHA Works, PHA-Pro6 or
Excel

Random HAZOP data selection for SIL determination
Work with multiple Scenario’s for same SIL
determination

SIL Verification/Validation

Calculates PFD according to IEC 61508 & 61511
Onboard Customizable failure rate data base
Accommodates M out of N voting

Create “what-if” scenarios without changes to original
SIF

Imperfect proof testing

SIL Optimization

Calculates optimal Testing Interval (TI), PFD,
MTTR, DC, , Safe Failure Fraction (SFF)
Optimizes the redundancy level of components

SIL Operations & Maintenance

Equipment out of service tracking / reporting
Inherent Management of Change process

Unlimited “What-if” Scenarios

Retains all HAZOP data, SIL Determination data, SIL
verification data, Instrument Tag Data

Trends all changes so users can quickly assess the
impact of failure.

SIF Failure

Voting Degradation

Reporting

Reports in Word, Excel and PDF

SIL determination & Verification/Validation
worksheets, LOPA summary tables, SIL
Recommendations, Maintenance reports

General

Security of data and revision control

Revalidation & MOC compatible

Large project capacity with MS SQL 2008 database
Unlimited architectures with RBD modeling

Custom Interfaces to SAP & other maintenance
systems

Admin and User password protection
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LOPA Analysis

Failure and Contingency Table
Auto Failure Generation
Contingency Planning

SIL Verification

TC (Test Coverage) and SL (System Lifecycle) are
enhancements in SilCore™ 5.1

Auto Failure Generation

Contingency Planning

Project Overview
SIF Summary Table

Improved Reporting
Print

Export to Machu Picchu (MP)

Machu Picchu (MP) is an innovative system that
reveals hidden danger in your plant in real time. MP
continuously measures, monitors and alerts you to

Process Safety risks and delivers contingency plans
that can be executed at a moment's notice.
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Agrium Inc

Bantrel

BP

Cairn Energy India

Chicago Bridge & Iron Co. (CB&l)
Colt WorleyParsons

DNV Energy

Dubai Petroleum

ENPPI (Egypt)

EP-Consult (UK)

FM Global

Gulf of Guinea (G.O.G) Energy
Husky Energy Inc.

IMV Projects

Jacobs Engineering Group Inc.
Larsen & Toubro Limited
Mustang Engineering

Nama Mott Macdonald

National Petroleum Construction Co.

Nova Chemicals

Petrobras

Petro-Canada

SembCorp Utilities UK

Shell Global Solutions Canada
Sherbrook University

Siemens Automation

Signal Safety & Training
SNC-Lavalin

Suncor Energy Inc.

Technip

Thermo Design Engineering Ltd.
UTS Kent Co. Ltd.
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ACM Facility Safety is Canada's largest independent
provider of Hazard Analysis, Safeguard and Risk
Assessment services. Through our four streamlined
business units, we have helped the world's largest operating
and engineering companies improve facility uptime, manage
process risk, and comply with international safety standards.

At ACM we do M.O.R.E. to Minimize Operating Risk
Exposure for our clients.

We achieve this through providing PHA/HAZOP, SIL/LOPA,
SRS, Contingency Planning Services AND training
workshops in P&ID, PHA/HAZOP, SIL/LOPA, TUV FSEng.
Certification, Safety Lifecycle Management, and Risk
Analysis tools and methodologies.

ACM prides itself on neutral, third party unbiased workshop
oriented training sessions developed from real life
experiences of our instructors. Our instructors have lived
and implemented all phases of the IEC 61511 Safety
Lifecycle during their careers at some of the world’s largest
operating companies. If you're looking to equip your staff
with safety lifecycle skills, call in the experts from ACM. You
can always rely on our training sessions for the most up-to-
date safety lifecycle information and top-notch instructors
(learn more about Malcolm below).

For more information, visit us online at www.acm.ab.ca
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Email: SilCoresupport@acm.ab.ca ACM offers both public and on-site training courses covering
a variety of topics within the field of Risk Assessment and
Phone: 403 264 9637 8 — 5 pm MST Safeguard Engineering.

Current courses include:
$%3 48% 01 4%2=@ o | _
P&ID / Engineering Drawings Interpretation

1. Download a free trial copy at PHA HAZOP Leadership Workshop

Introduction to SIL - Functional Safet
http://acm.ab.ca/sd/ Y

SIL Determination /LOPA Workshop
SIL Verification/Validation Workshop

2. Experience a personalized web cast by calling TOV Functional Safetv Endi ing. SIS-Certificati
1-403-264-9637 unctional aety ngineering, -Certification

ACM Safety Lifecycle Experience Hands on Workshop

. . . . SilCore Certification Training
3. View our online SilCore™ tutorials at

http://acm.ab.ca
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ACM Facility Safety
Suite 825, 906-12" Avenue SW
Calgary, Alberta, Canada T2R 1K7

T sormwe

vt SILCORE V5.1 DVD Phone: 1-403-264-9637

Toll Free: 1-877-264-9637
Fax: 1-403-264-6671
Email: info@acm.ab.ca

Web: http://www.acm.ab.ca
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How to build 100’s of SIL Verification loops and yo

u have been given (2) days to

complete.
ACM Quad . . .
Model: Q2 - Engineering / Design
Building 100's
s .- You have been asked to build 100’s of SIL Verification loops and given (2) ¥ of SiL's
cenario: : : et
days to do this. How would you do this? 10 MSIFTE VIDED DEMO
cSillCore-
SilCore SilCore's ability to pre-store user failure data, and create library type files
Advantage: helps the user to replicate SIF loops and build up loops quickly. Building
ge: 100’s of loops is accomplished in a few hours by an average SilCore user.
Key SilCore || User Data Base pre-populated with Instrument Tag data; Library files; Model a Single
Features: Replicate Function o SIF .
T TE b
- . SitCore
Key Words: Loop Replication, Build SIL Loops S —
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2 years after commissioning, a Pressure Transmitter fails
ACM Quad . .
Model: Q4 - Operations and Maintenance Mode
On a live operating plant, when SIL rated functions fail, doing the right
thing will avoid high risk situations and ensure operations are within
- Corporate Acceptable Risk standards. Do you know what to do? Can you
Scenario: ) . ; L
reconfigure redundant equipment, increase testing intervals, use backup
procedures, and survive with the function out of service? What are the
options, and what's the best option?
SilCore SilCore is a SIL Lifecycle tool and retains all HAZOP data, SIL
. Determination data, SIL verification data, Instrument Tag Data and trends
Advantage: . . 4
all changes so users can quickly assess the impact of failure.
Key SI|C0t:e Scenario; Optimization; Out of Service reporting; SRS.
Features:
Key words: SIF failure; SIS failure; Voting degradation; SIS operations & maintenance

When Sil Rated
¥ Functions Fail

T MINUTE VIDED DEMD

~SilCo re~
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Import File - [PSilcore\SilCore TechnicalSilCore Testing\Test cases\HAZOR import & loop createhist testT _Browse,

: ot |

Dizsiaved AT
Skt ~ | TSGR -| . . .
—F SilCore includes a HAZOP import
= function which gives users the ability to
e e seamlessly and effortlessly import
~| SRR - | .
HAZOP Import oo Do “Jeemmetn 1 HAZOP data from any CSV file to save
e — time and ensure data integrity.
oo - 3
2 | 5
a H 5
R H §
Located on Dwg # j J |

i ACH SiCore - (LOPA) - SIL Val
fle Edt View pnalyss SRS ols — Optimize  Help

Project# Document Title Description ) —
@ > [Foe SIL Det Exerciset answer Vary Test Frequency
c_ Core
A h MR T To DC B S
confofaa Oesetien (ourtfio) G) (hou) e G0 ) (%) Gea) SFE PRD

" O o e — SilCore’s modeling tool has no limit to

| . : :

S | ZCEA o T D L L ) T the complexity of its designs as It offers
) Llj = | s . users the erX|b|!|ty to create SIF loops
First Class o] oo Frwfoo o foooi oo s o] | using MooN voting. Engineers and
Modeling i oo technologists can easily determine the

g oo o | Owemero 75 ooososad] . . L
Engine Lq \ | N e e 0 o [ e | best SIS architecture using an unlimited

EEE o cver number of different and complex SIF
e e el TS configurations.
Target | Notss | SiF Surmman Table |
e | ==
Lltsaster ~|_t-event | 251 Detom |ISRSWOWGNE +5rs |[2 R ]<| 20z > como|

il ACM SilCore - (Risk Graph or SIF) - SIL Determination
Ele Edt View fnalysis SRS Iools  Optimize Help

Project# Document Title Description
Example Example Document High Pressure alarm & trip PAHH-1

© > SilCore gives users the option of
SIL el siL calculating unmitigated risk using either
Determination Likelinoo s Eremnent poset Risk Graph , Layer of Protection

Flexibilit L = o = = Analysis (LOPA), or Safety Layer
/ B [FRfed oo | B wo] B s Matrix methodologies.

Additional

Description
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il ACM SilCore - SIL Validation

Fle Edt View Toos

Optimize  Help
Projecti# Document Title D
Example Example Document High Pressure alarm & trip PAHH-1001 ‘
- Veriication
nnnnnn Ao MTTR T, DC g Op
Config/Tag Cantribution Cuse (0houn  (8) (houn mew %) (%)  SFF PFD
Sensor Data
{101 _~[Pressure atarm PaHH-001 O O Manal PFO o0 0.00278250
o e % |0 [@w oo [refs o s | |
(277 %) TPFD 000278280
Logic Solver
I B a0 [T soviown]
oo o |0 poow oo [oss s oo fos | |
SIF (495 %) TPFD 000100000
Final Element
Optimization foot < [Shutdown vaive O O vansipFo .50 00164282
oo Jorzee % N I ) o ) T |
©1.28 %) TPFD 001642826
[ swr | SPFD  0.02021076
‘ Mode
 Normal
ctuat Selestablock or
SiLa SiL2 an element
SIL Range
Add | Delete|
ssc [optmization ~| _t-Event | 2-5iL peterrn | ESTIMEN] [105 ] <l cois  >| coTe

- Reports

SilCore Print

 Worksheet

 Hazop Report

SRS - Failure - Solution Report
 Risk Exposure Report

" Project Recammendatians
 validation Report

" LOPA Loop Repart

[~Loaps To Print

By status Al -
By scenario: |+ -

By Loop Type: [an -

 Selected loop numbers:

Y T Vp— exatngle: 100- 105 or 100, 101

Selectal

1 iMaster (LOPA) {in Progress)

100 /haster (Risk Graph or SIF} (n Progress)
101 haster (Risk Graph or SIF) {n Progress)
103 /Master (Risk Graph or SIF) (in Progressy

104 fMaster (LOFA) (In Pragress)

106 (Miaster (Risk Graph or SIF) {In Progress)
106 £ Likelhood (Risk Graph of SIF) (n Pragress)
105 £ apfimization (Risk Graph of SIF) {n Pragress)

106 R /Master (Risk Graph or SIF) (In Progress}

105 ¢ Likelinood (Risk Sraph or SIF) (In Progress)

I Options.
Automated
Reports
| Output

[ ror B8

W A

MicrosofE Adohe®

Word® PDF®

105 1 optirmization ¢Risk Graph or SIF) (n Progress)

HeateriF aoter Print

Cancel

8l ACM SilCore - (LOPA) - SIL Validation

Ele Edt Vew dnalyss SRS ook

optinize telp

Project# Document Title Description e
@ - o= SIL Dot Exercise! answer Vary Test Frequendy ——— ‘A‘l"lﬂéore
(=Rt
CEIED BLEIED ooy 65 (o v«l;nc\(;)}% & oen s e
Sensor Data
LE:W =] | Owenaero . T
TR | N s o e
©.42%) R0 0005618
. Logic Soiver
New imperfect ] | @ wmers [T o]
‘::mc I e e e e e e
proof testing | e e B o s
factor Final Element
foor ] | Ovenaiero T
LE:MCC o | Tpse  osofio prosfofumpe po e |
@i8%) RO 000is0sat
sz SPFD  0.00746052

SilCore enables designers to quickly
optimize the configuration and
redundancy of devices and parameters
(failure rate, repair time, test interval,
common cause and safe failure fraction).

SilCore automatically generates reports
for each loop and offers users the option
of printing worksheets, HAZOP reports,
project recommendations,
verification/validation reports, and LOPA
loop reports.

The Test Coverage (TC) makes
allowance for imperfect proof testing.

Usually, it is assumed that proof tests
detect every dangerous failure. Test
coverage will be 100% in this case. If
proof tests detect only 85% of dangerous

CTET [T [T [ R T o Opimize B failures, then, TC should be 85%.
Target | Notes | SIF Summary Table |
Tt [
Actual
Master -| _tEvent | 2.5 peterm (BSSSTONE] ¢-srs [[2 R ]<| 202 >| coTol
|
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SilCore

m ACM SilCore - Reliability Block Diagram
Project# Document Title Description Intended
e

Links

SIF loop linking and replication | Loop #1 ‘

Sensor Data Logic Solver
1001 1001
Not used Not used

Some SIF loops are very complex, often
to the extent that trying to model them in
a single block diagram makes them
unwieldy and difficult to follow.
SilCore™ allows an analyst to set up
RBD models of parts of the overall loop
and link them to obtain the final result.

SIL
Verification &
Reliability
Block Diagram

8l ACM SilCore - (LOPA - Failure) - L. Determination EEX
Bl Edt Wew Anass S5 look O teb

Project# Document Title Description Failure
S0 Ex 1 SIL et Exorcioo#t anower | S1LV-Add regmaant somsor =0 A . . .

©>| | \ |4 corey A new feature of SilCore™ is Risk

Desrpion haitoss_ wr oo Deterptn s
- e e T T Exposure/Contingency Analysis Table
H|o. Lv-2 fail closed ooss [oooeanoon i3 ™ [ LSt-3 interlock jo-10000000 | M| i i
e .- and Contingency Planning.
H|[s. Exchanger bypass valve left open lo-2s lo.oo2s0000 |+ I~ [&- TAH1 hign temperature alam and operator action _[0.10000000 | |
H 5. Manual bock vaive on KO pot leftei| - [0.62 005200000 Js2 ™[5 Lst-3 as designed 001230000 | |
[H 5 Manual block vaive on costing water | [5.005 _[0.00008000 [0 X I~ [gRTwo Sensors [ooozeaaas | o[ 4] H ™

al LTI | In SilCore™, an analyst or a team can
Contmgency T TS R T s |dent|fy contingency plans, and

G TF 0.00100000

Planning | we o w6t subsequently create a contingency

W0 P e e i o 1o Target [N o t.suez

e re—— document which would guide operations

- o and maintenance in the event of full
failure or partial failure of any of the
T LOPA safeguards.
. ‘ .

FAIL 13 R Two Sensors | _1-Event |[pisineteim] 3.5 vaia | s-sks |[13 R Two Sensors ] <] 104 >| coTo]

ject# Descﬂpv.lnn \ Intended
oy c__ Core
S T ihour 1109 (%) (noun mewh) (%) () (%) @ean SFF PO

Sensor Data

fiooz
T

Loz

] oro [r0 [ oo
Tz m Jror o oo oo oo Joso | 1
] e e e e e o ]

we T
Logie Sover

L [ | oo [T oo
L oo swmmine ) ‘mnn(‘nnn \m T \m 1 ]

SilCore™ generates all possible failures
SIF LOOp LE:::*ZWQ \:: ; HJ:EZ‘ }:::D:E':?w}%::t:;ﬁg: }:Zi }ZZZ }ESZ i mnm} of a SIF IOOp. The contingency table (S":

Failures e summary table) above lists all
components of the SIF loop.

ik | st [ o (1o [ o i = Nomrs RS
Tt | v SiSummaryTate |
e Pt b R o
E R ey PraOr o e
SCamare [sLanoEe Sz 0meE

L2
SL2000127769

SL2GoTen
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Pre Stored
Failure Rate
Data

Safety
Requirement
Specification

(SRS) for

Safety

Instrumented
Function (SIF)

Project
Summary

SilCore's ability to pre-store user failure
data, and create library type files helps
the user to replicate SIL loops and build
up loops quickly. Building 100’s of loops
is accomplished in a few hours by an
average SilCore user.

SilCore™ contains two databases: a
failure rate database and a project
database. The failure rate database
reads files stored in CSV format.
SilCore™ comes with a default database
containing failure rates derived from the
Offshore Reliability Database (OREDA).

With the introduction of the SRS feature
in SilCore™ 5.1, safety lifecycle
documentation is made easier because
all the data pertaining to the safety
lifecycle are resident in the same
database.

Shows all loop humbers and their
associated scenarios, layer of
protection, PFDs of intended design
and Risk exposure with failure etc.
Black coloured PFD values are
acceptable while yellow, blue, red
and green colours indicate residual
risk for the associated LOPA loops
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