Safety Instrumented Systems L‘] ﬂ

Safety Instrumented The safety and success of every process facility depends on effective SIS processes. The Operational
Systems Integrates Sustainability® (0S) OESuite® Safety Instrumented Systems (SIS) + Mobile Module is designed to
with these other ensure your company remains compliant with relevant safety standards and regulations — all while meeting
OESuite® Modules and company risk analysis goals and delivering the most cost-effective options to hit a variety of performance
Features targets.
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Figure 1 - OESuite® aggregates multiple layers of protection

Our SIS + Mobile Module effectively manages design, maintenance, testing, risk-based inspection, safety
lifecycle planning, and verification better than other software solutions. OESuite’s powerful calculation engine
also helps operating companies tackle the challenges needed for SIS design, while enabling you to ensure
continuity of operations.

OESuite’s interoperable software solution enables users to fully:

e Conduct Layer of Protection Analysis (LOPA), associate LOPAs to What-If and HAZOP studies, conduct
PHA studies, and enable Independent Protective Layers (IPL)

e Select and verify safety integrity levels

e Develop safety requirement specifications

e Enable unified risk management through safety lifecycle and structure planning
e (reate compact and efficient functional logic representations of your system

e Proof test and execute test criteria using the mobile interface

e Design, optimize, and excute the test plan using the mobile interface

e View and verify proof test results for each IPL or component
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Figure 2 — OESuite®

1PF A
Details
Entity  Houston Plant IPF USC-101A IPFType  SIF v
Deseription  High Pressure Separator (V-101) High-High Pressure Closes Inlet Valve
Information
Targeted SIL  SIL2 - Required RRF 62 Mode of Operation  Low Demand -
IPF Notes
Input Group Logic ~ 1ool - Output Group Logic ~ 101 >

The proposed design achieves tha selected SiL target in terms of both average probability of failure on demand and the balance of qualitative SIL attributes. No modifications to the design are required.

Description

Results - IPF IPF Diagram

SIL Achieved? RRF Achieved? HFT Achieved?

PT-101D (High)
(1oot)
6.24E-3

Achieved SIL (PDF ) SILL
Overall PFDyg 1.57E-02
Achieved RRF 63.7
Max SIL Approved siL1
Legend
Minimum Fault ToleranceAchieved No
al
Sohv -
Qverall MTTF-S (yr) 2.3 @ s,
Dangerous Undetected Failure Rate (1/hr) 3.59E-06

Figure 3 — OESuite®
Component Type
COMPONENT TYPE LIBRARY

Library
2 2

ADD COMPONENT TYPE LIBRARY

Nso) YT MNsu) T ANpD) T A

Coverage (%)
Generic Air Actuated Ball valve {Spring Return, Fail Safe . s 0,00
Actuated B e, Ge Final Elernents 4 3.00e-6 55.00 0.00 0.00 0.00es0 165¢-6 0.00e+0 1.35¢-6
fosmon)
Al placement Sensor - Gener Sensor Mo special diagnosiics - for use with O&G sample piant only L 5.00e-7 50.00 000 0.00 0.00e+0 2.50e-7 0.00e+0 2.50e-7

Generic Solenoid Operated, Valve 3-Way, De-Ener 5 =
Final Element interlace 2,006 000 000 000 00080 12066 000840 8.0067
Trip - Direct-Acting Valve

Sensar Generic Interposing Relay, Dry Contact 0 2.00e7 2000 0,00 000 0.00e+0 40008 0.00e+0 1607

Fiame Detector - Generic - LIV/IR Detections  Sensar Flame Detector - Generic - U/IR Detection 6.00e-6 30,00 0.00 65.00 000040 1.40¢-6 27306 L4Tes

General Purpose PLC - Simplex Processor - Safet
Logic Solver 2 x 1 1.00e5 5000 90,00 6000 45066 5.00e7 3006 20066
Configured

3 Certified PLC 0 L0025 50,00 50.00 99.00 81066 9.00e-7 59087 1.00e8

Generic Level Transmitter - Displacer type - Configured for

Sensar Low Trip - Low and High signal (<4 ma & >20 mA| PLC 3.00e-6 55.00 100.00 7.00 16566 0.00840 54508 L2666
Diagnostics
Start it DT Final Elements Generic Motor Starter Cirout, De-energize to Trip 1,508 20,00 0.00 000 0020 12006 000640 30067
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PROOF TEST =

Display Record Overdue x Duein7days x

Thu, Oct 14, 2021

Figure 4 -

OF
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OESuite® SIS Mobile

USC-101A High Pressure Separator (V-101) High-High Pressure Closes Inlet Valve
—  HOU-Unitl Every 1Year 55teps >
USC-101B High Pressure Separator (V-101) Low-Low Pressure Closes Inlet Valve
= HOU - Unit1 Every 1Year 4 Steps >
UsC-101C High Pressure Separator (V-101) High-High Level Closes Inlet Valve
ot HOU - Unit1 Every 1Year 65teps >
USC-101D High Pressure Separator (V-101) High-High Level Closes Liquid Outlet Valve
— HOU - Unit1 Every 1Year 5 Steps >
USC-102A High Pressure Separator (V-102) Low-Low Pressure Closes Inlet Valve
—  HOU-Unitl Every 1Year 55teps >
USC-102B High Pressure Separator (V-102) High-High Pressure Closes Inlet V| _
— USC-101C - High Pr: re Separator (V-101) i | nlet Valve
— HOU - Unit1 Every 1Year 5 Steps|
PROOF TESTING @
Mon, Oct 18, 2021
if #1 - Pre-Test - Obtain the necessary Work Permit
- USC-103A Export Pump (P-103) Low-Low Discharge Flow Closes Anti-Backflo a{ #2 - Sensor - Apply 65 PSIG to PT-101D (HIGH)
—  HOU-Unitl Every 1Year 5 Steps Logic Solver - With 65 PSIG applied to PT-101D(HIGH)
#4 - Final Element - With 65 PSIG applied to PT-101D (HIGH)
E3 #5 - Post-Test - Complete the Work Permit
TESTING INFORMATION ®
Instructions  With 65 PSIG applied to SIS PLC
Expecting Result Confirm that SIS PLC went into alarm
Location
Trip Point 65 Trip Point Error Limit 1.3
Trip Point Unit  PSIG Travel Time Limit
TESTING RESULTS ®
TestResult () Passes () Failed

Test DatefTime

Trip Point As Found
Travel Time As Found

Recommendation
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Phases of Design

SIF is designed to prevent or lessen a hazardous event by

Safety Instrumented Function (SIF) : ; :
systematically moving a process to an acceptable risk level.

Definition

SIL is a risk analysis exercise that measures safety system
Safety Integrity Level (SIL) performance or the probability of failure within a safety
Selection system.

Safety Integrity Level (SIL)
Verification

These are the requirements developed to judge all phases

Safety Requirements of design for functionality and integrity for each SIF.

Specifications (SRS)

Test Procedure
Development

Construction, Installation, OESuite® is designed to manage your SIS processes in accordance with
and Commissioning ISA 61511 /ISA 84, OSHA 1910.119, 40 CFR 68, and peer best practices.
Key features of the SIS + Mobile Module include:

e SIL Verification Calculation Engine
Pre-Startup

e SRS Documentation
Acceptance Test (PSAT) ) |

e Library of Equipment Failure Rate Data

OESuite’s enterprise portal lets you see key performance indicators, including probability of spurious trips, probability of failure on demand, status
of the component on the IPL, and other performance metrics. In addition, users can synchronize the SIS + Mobile Module with our Process
Risk Module, enter information manually for instrumented protective functions, or leverage our extensive database of instrument failure rate data
developed by our engineering content partner. Our database includes both generic and application specific failure rate data collected from both
published industry sources. Vendor specific data is included for most popular makes/models of instruments.

OESuite’s SIS + Mobile Module offers a more robust approach to safeguarding people, assets, and reputations. Our closed-loop system
highlights and diminishes risks and vulnerabilities before they lead to safety failure and incidents. Let real visibility lead to real peace of mind.
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The Safety Instrumented System Module is a key component of these OESuite® Frameworks and Solutions:

0 2 ®

Safety Lifecycle
Solution

@ O,

& @
Process Safety Workforce PSI Solution

APM Framework  Operations & Production
Framework Framework Framework

These are the core functions in all OESuite® Modules:

Coordination

Calculation Engine

Ad Hoc Archiving Asset Registry / Audit Trail
Reporting Navigation Compliance
U
Document Links / Form Builder Integration /
Connectors

Data

Damage Mechanisms
Attachments

Configurable
Notifications

EN
CJES
V] s
Multi-Lingual / Mobility Module and Hierarchy My Obligations /
International Formatting Specific Security Calendar
My Subscriptions Obligation OE View Planning / Portal RACI Chart
Reassignment Scheduling
. @
Redlining Report Builder Risk Ranking Risk Registry Robust Search Single Sign On
(SS0)
Workflow

Visual Operations

Verification
(Initiate, Approval,

Tags
Execution, etc.)

Standard Reporting

For more information email us at info@DrivingOE.com or call (713) 355-2900.

www.DrivingOE.com www.0ESuite.com 713.355.2900
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Operational Sustainability®
Driving Operational Excellence™

]
'l

Workforce Operations Compliance

Operational Sustainability® makes operational excellence simple.

Succeeding in today’s complex, highly-regulated industries depends on how well your company manages operational risk and enables
operational discipline. Our world-class advisory services and our industry-leading cloud-based, highly configurable software work together to
enable your company to achieve operational excellence. To implement OE 4.0 and sustain operational integrity, companies must balance
production goals with reliability, safety, and human and environmental factors. We identify and help you solve any issues to move to a real-time,
mobilized risk-aware culture. With an average of more than 30 years of industry experience each, our advisors can design a solution tailored to
your company’s culture and needs.

Learn how Operational Sustainability can advise your workforce through our consulting services and support your journey to operational excellence
through our OESuite® software platform. See our full slate of free webinars, white papers, detailed module information, and scheduled workshops
online at www.DrivingOE.com.

Schedule your free consultation and demo today.

DISCLAIMER

This document is protected under the copyright laws of the United States and other countries. This proposal contains information that is proprietary and confidential to Operational Sustainability, LLC, and shall not be
disclosed outside the recipient’s company or duplicated, used or disclosed in whole or in part by the recipient for any purpose other than to evaluate this proposal. Any other use or disclosure in whole or in part of this
information without the express written permission of Operational Sustainability, LLC is prohibited.

Operational Sustainability, LLC is a Delaware limited liability corporation.

16225 Park Ten Place Drive | Suite 810 | Houston, TX 77084 | info@DrivingOE.com
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