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Engagement Area #1 —

Predicting Incidents,
ECM/ILM Analytics,
Plant’s Performance (Alerts/Events) Forecasting
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Moving from GRC Reporting towards Predicting Incidents
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LNG Incidents
Moving from GRC Reporting towards Predicting Incidents
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‘ Risk analysis of LNG sector

Risk amatysis methods Risk analvsis toals
Qualitstive Checklist
Chantitative —— HAZOP
Semi-Quantitative EIES
——ETA
eTTANEsic FTA
Eimbiniiste L FMEAFMECA
— Hybrid deterministic-probabilistic Petri Met (PX)
—— Conventional MCDM
i Dvnamis Bayesian Network (BN)
Fuzzy set theory
—— Markov chain
CFD
Hybed methods

Diata sources l Cutput/strategy | | Application

HSE database Risk assessment LNG casriers and LNG fuelled ships
—— Historical data | RRI —— LNG tenmmals and stations
—— Experimeninl data I REM LNG offshare floatmg units

Experts’ consultations Hazard rmnking LNG plants

Dirawings —— Safety design

Saftware data Maintenance optimization

Other databases HAZID

—— Risk monitoring

—— Consequences malysis

Initiating events of LNG terminals,

Initiating events Plant-damage states

Damage states of LNG terminals.

LNG tank

1. Tank rupture {roof failure) owing to overpressure
2. Tank rupture (roof failure) owing to overfilling

3. Tank rupture owing to underpressure

Loading section

4. Pipe rupture (tank to pumps)

Unloading section

5. Pipe rupture (ship to tank)

Outlet pipeline

6. Full bore

6/26/2021

1. Corrosion Hole in tank, equivalent to 1 inch

2. Boil-off removal malfunction Tank rupture {roof failure)
during storage owing Lo overpressure

3. Excess external heat Tank rupture (roof failure)
during storage owing Lo overpressure

4, Rollover Tank rupture {roof failure)

owing Lo overpressure

5. Earthquake Catastrophic rupture of tank

6. Snow, ice Catastrophic rupture of tank

7. Floods Catastrophic rupture of tank

8. Extra loads Catastrophic rupture of tank

9. Valve left open
10. Containment bypass

during storage

Exit of ING through 1 inch drainage valve
Exit of LNG through 1 inch drainage valve

ING tank

1. Boil-off removal malfunction, during unloading

2. Boil-off removal malfunction, during storage

3. High temperature in LNG, coming from ship

4. Excess external heat in storage tank area

5. Level rise beyond safety height, or overfilling

6. Rollover during unloading

7. Rollover during storage

8. Inadvertent starting of additional compressors

9. Continuation of unloading beyond lower safety level

10. Increase of send out rate from tank

Unloading section (from ship to tank)

11. Excess external heat in jetty area

12, Water hammer in loading arm, due to inadvertent valve closure
13. Inadequate cooling of loading arm

14. High winds during unloading

Sendout section

15. Inadvertent closure of valve in send out

Recondenser

16. Inadvertent start of compressor

17. Booster pump malfunction

18. External fire

Outlet pipeline

19, Vaporiser failure leading to pipebreak owing to low temperature of line
20. Strong waves during unloading (only for offshore plant)
21 5trong waves during storage (only for offshore plant)
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LNG Incidents
Moving from GRC Reporting towards Predicting Incidents
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LNG ECM/ILM - Information Lifecycle Manageme

Moving from ECM Controls towards ECM Analytics
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EPC Contractor Selection By Competitive Bidding

Complete Facilit
Pre-FEED bt s Award R
Contractor Stud i ErC s
y Start U
Selection Contract Contract ( RFSU)p
FEED EPC b
Bid Bid
Analysis Analysis
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Contractor A Contractor B A4 Contractor C, D or E
Concept & 6to9
scoping phases 9 to 12 months months
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Design S (ITB) for FEED (ITB) for EPC C ive biddi
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ECM/ILM Controls vs ECM/ILM Analytics

Capital Project Mappingto O&G  Core Project Support Project Key Projects/ ILM Project Technology
Life Cycle Stages Capital Projects Members Members Documents Depts. Objectives Challenges
Specialized Project,
Concept/Pre-FEED, Vendors/Suppliers of Engineering, Collaborative Project Integration with
Project Definition | Select EPC, FEED OpCo OpCos(if required)  |Project Documents Asset, Management Project Management
Integration of
Engineering Drawings
Approved Engineering System with a
Specialized Engineering Documents to guide Document
Engineering Vendors/Suppliers of | Drawings, Design | Engineering, |Operations - as and when any Management
Design Detailed Design OpCo OpCos (if required) Documents Asset design gets updated System(DMS)
Effective control on Integration with
EPC 3rd party Contracts, contracts and compliance |Contract Management
Project Contractor, | Vendors/Suppliers of Sourcing Contracts, with regulation and HSSE System + Project
Procurement Procurement OpCo EPC Contractors Documents Legal requirements Information Controls
Suppliers to submit the
information (vendor
documents) associated with |Interfaces with external
their contracts for checking and vendors/suppliers to
Construction Construct, EPC 3rd party Project acceptance by the EPC manage the EPC
Hook-up and  Commission and Start| Contractor, | Vendors/Suppliers of | Commissioning | Operations, |contractorand/orthe owner| contracts + Project
Commissioning Up OpCo EPC Contractors Dacuments Project operator Information Controls
Data Migration and
Integration with
Assetinformation to be OpCo's Asset
EPC 3rd party imported into the systems |Management with EPC
Asset Contractor, | Vendors/Suppliers of | AssetRelated operators use to operate and| Contractor's Asset
Management | Asset Management OpCo EPC Contractors Documents Asset maintain the facility. Management Systems
Engineering drawings,layouts,
equipment, and infrastructure
information are handed overto| Data Migration and
EPC 3rd party the operator for effective Integration with
Decommissioning Custody Contractor, | Vendors/Suppliers of Handover operations and maintenance/OpCo's DMS with EPC
and Dismantling | Transfer/Handover OpCo EPC Contractors Documents Operations of the site. Contractor's DMS
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LNG ECM/ILM - Information Lifecycle Management =%
Moving from ECM Controls towards ECM Analytics
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Liquefaction Plant’s Alerts & Events Forecasting

Power Bl
I DU U S > Benzene, toluene and xylenes
ry (BTEX) in pre-liquefied natural gas
[ Stream Analytics ]~-—-—-—i-—i-[ Event Hub ] readily freezes at the cold
Function | temperatures required in the

.[ Azure loT Hub ] [ Web Services ] . - liquefaction process. The liquefaction
3 equipment can become blocked or
- ~ coated by these solids which
Train Package Validate D pory Monitor . .
. - - - requires shut down for maintenance.
drift\l

o S
Pytpon ME.M qbg.;’t_ .,3,,,, DWE Validation of the BTEX

experiment _model — concentration in pre-liquefied
Machine Learning natural gas ensures efficient BTEX
removal to protect downstream
equipment.

MOTT

Optional flow if existing

security policy is allowed » GRC reporting regulations and

tariffs on the sulfur content of sales
guality natural gas has boosted the
need for analyzers with multi-

component measurement

capabilities.
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Liquefaction Plant’s Alerts & Events Forecasting
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Engagement Area #2 —

Spill Analysis,
Predictive Modelling,
Logistics KPI Dashboards

6/26/2021 Confidential. All rights reserved.



greenojo,

Analytics powered by SAP Stack P st i
Common Design Model
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Oll Spill Analysis in SAP SAC/Lumira
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| SAP GRC Access Control |

| SAP GRC Process Control|

[ Trade Management |

SAP GRC Global
Trade Service

Environment Regulations

Financial Compliance

Incident repurts N
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*Envi;unment performance data
*Health and Safety data
*Product Safety data
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Oll Spill Analysis in SAP SAC/Lumira
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Predictive Modelling in SAP HANA
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Inbound/Outbound Logistics KPI Dashboards
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Engagement Area #3 —

Safety/HSE Incidents Auto Reporting,
Plant’s Non-Compliance Auto Reporting
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Safety/HSE Incidents Auto Reporting by RPA bots

» Automated notifications — the bots

can alert managers and
employees to a variety of issues

» Notify employees of upcoming
training courses

» Send reminders for refresher
courses. This may be required
after an incident, or compliance
changes, to ensure employees
are fully aware of safety
procedures

» Alert managers to any accidents
or incidents to allow an
investigation or disciplinary action

» ldentify new high-level risks on
the risk register

6/26/2021

Classifications -- - People [MSE) «  Person Groups

\

S HSE
R s - Propk Incidents
Service Address

SIvICO Lowe
Agreement ‘ - (m)
Failure Codes = Hazards (HSE)
Regulatory . . Risk Assessment
Compliance (HSE) (HSE)
[ ., Benefits and
Losses (HSE)
] ' '
pRRTR——

o An Incident is a class of Ticket. the application would be used for events with 3 HSE impact. Some Incident records will Iater be marked a5 being a Defect

o An Incident can be an injury/iliness, 3 safety, enviconmental or security incident. 2 near miss, 2 spilage. a salety observation or 2 failure in a safety process

o A Tickot Tomplate can be apphed to the Incdent. It can have » classification, owner or owner group, a Service Group and » set of activities which aro copled to
the Incklent The applied classfication croates 3 Specification. a sat of attributes specific to the class of incident

o Self-service apphcations are prowded for any user to Create Incident or Review Incidents that they previously created

* The incident can be related to one or more Locations, Assets or Configuration items (C1). A regulatory clause may be assocated with the inodent.

* One or more peogie who were witnesses to the incident or impacted by it can be recorded. Follow-up actions can be associated with cach person and an
apphcable Operating Procedure referenced

o The Hazard or Risk Assossment assoclated wath the Incldent and its Impact can be recorded. The impact record 4 created in the Benalits and Losses application

o ASolution can B used to indicate how the inodent was resolved. In addition 3 fallure report can be rocorded o it s known prior to the lnvestigation
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Plant's Non-Compliance Auto Reporting by RPA bots = =-%2

» RPA bots will measure, predict

Hatoran Dats
B and benchmark datasets from
T—_;' Py | yem—p real time data feeds from the
R e i LNG plant/each associated train

— | L—I H » From past A&E datasets and
I g Corvertdatato Croste acton benchmarks laid out by OEM

vendors, RPA bots can generate

ol 'y
alerts for any abnormality based
i —— poeren SNt 6ot ST gee——— on predicted datasets

Y s SO mdn:nslolu @ :‘x e :n::;m
2 - » RPA bots will create variance
[” — P reporting on actuals, predicted
) oo o R SV 0 and planned against the
= = operational datasets at an asset
level
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Thank You

Greenojo provides Automation, Analytics and Al solutions to
enterprise customers

Sales Offices
Houston, TX, USA |Burlington, ON, Canada |Dubai, UAE | Lagos, Nigeria

For RFPs, Solutions and Sales/Partner _ _ _
enquiries, connect us at - sales@greenojo.com Delivery Offices - India _
Bhubaneswar, Odisha |Hyderabad, Telangana | Trivandrum, Kerala
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