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| Clean Energy Solution - Phase wise approach (@) Cetesa

Phase 1: Forecasting Phase 2: ONM Phase 3: 24x7 renewables Phase 4: Sustainability
Minimised penalties, Meeting Improved PLFs, Improved Optimised revenues, costs, Optimising processes for
delivery commitments plant life and lower O&M costs sustainability, carbon prices
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| Advance Operations and Maintenance @) Ceeaa

Future Scope

Phase 2 Phase 3

Predictive Maintenance

I- % I-Preventive Maintenance A I-Integ rated Maintenance a

Management Management 1
v' Predictive maintenance of equipment v" Automation of Preventive Checklist with a v" Integration of predictive and preventive
handheld digital tool. Observations can be fed maintenance with breakdown maintenance.

= Fault diagnostic, Fault Prediction, RUL . i
. d1ag back to the predictive maintenance module.
Prediction etc.

= Breakdown analysis; root-causal analysis.

v" Real-time Alerting for anomalies while doing

v" Equipment Health Analysis. * Maintenance Performance Tracking.

the checks.
This analysis platform can support . . + Correlating maintenance actions with
v
 Ma . Smart checks and preventive actions based on olant performance.
aintenance task allocation to the O&M team. data gathered. Experts from a central control
v’ Early alerts can minimize irreversible room can support this. ’ \Ijsr:fcjoc:?s]?sr]c;?ftraCkmg of O&M

degradation and loss of life.
v Warranty claims for equipment. = Spares management; getting spares in time

and preventing production loss.
Reduced Loss of Plant Performance- long-term

as well as short-term.




| 24x7 Renewables @CELEBAL

Future Scope

Phase 1 A Phase 1B Phase 2

24x7/ RTC Contracting

% I-24x7/ RTC Supply ‘ I-24x7/ RTC Supply %

Management O-m, Optimizations
v" Performance modelling Dynamic forecast for supply surpluses and v" Decision. Support System for Optimized
deficits, based on plant conditions, weather, actions. Scenario, simulation tools

= Required resource mix (generation

. : client demand, ener rice models etc.
capacities, generation performance, energy ayp

= Sourcing of power — exchanges, short-

storage) v" Placement of surplus power on exchanges/ term/long-term Contract with third parties,
- Matching with demand-pattern of the customers (Day Ahead, Term Ahead) based on prices, availability

customer 0 v" Procurement of additional power (exchanges, a = Choice of additional short-term customers
* Modelling of contract fulfilment, others) to get flexibility

revenues, costs, penalties, investments v Maintenance actions to support value = Additional resource capacities (e.g. RE

etc. optimization Capacity energy storage)

= Help define acceptable or optimal contract
conditions




| 24x7 Renewables
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| Sustainability Manager

8

y
Process Optimizer

Predictive Maintenance of
Process:

v" Machine health, residual
time to fail.

dik y
Energy and Credit
Manager

Calculates Off Set ESG Goals:
Requirements: )
v" Actual emissions vis-a-vis v" v/s achievements; facility

net zero trajectory. wise.

esc) y
ESG Tracker

@ CELEBAL

y

Sustainability
Project Manager

Tracks Sustainability
Projects Undertaken in
the community:

v" Impacts

v" Feedbacks

Process Optimizers: Bids for Green Energy

. ESG Index:
v Al/ML/DT used to find f’/“rEChf]se' - . . _—_
optimal process conditions cc);imtfancg']csel ong term RESELCUEIER Vichaln.

= Minimize Emission/unit

of throughput Buys carbon credits from

ESG Assessment Reports
exchanges:

= Minimize Direct Cost+
Emission Cost/unit of
throughput.

Sustainability Reports
v" Long term contracts. Yy Rep

A N A A



| Sustainability Manager- Functionalities

Energy Manage

Process Optimizer

Impact Tracker

Impact Tracker

Chatbot for
Unity Catalog

Al for optimization.
Contract management-
Blockchain?

v' Tracks energy consumption
(electricity, fuel,
procured/produced in the
facility boundaries at all
premises).

v" Calculates energy mix
Based on carbon intensity
targets, calculates Credits to
be purchased
Organizes fresh bids/offers for
green energy/brown energy
procurement from Open
Access/ Exchanges- includes
virtual PPAs.

v" Buys /sells Credits.

Digital Twin
VR
Al/ML

v Captures process operational

data.

= Quality

= Qutput

= Process conditions

= Material Conditions

= Fuel consumptions

= Electricity consumptions

= Environmental conditions
(temp, humidity,
precipitation......)

= Water consumption

= Est emission levels

= Waste generation (solid, air,
liquid)

= Waste disposal

v Using Al Optimizes Process

Conditions for best

production; fuel consumption;

energy consumption;

pollution levels (indexed)

v" Process/machine health-index
Maintenance module- BD,
Predictive, Preventive

Facility ratings
- Internal v/s external
benchmarks; v/s commitments

Facility wise
Energy Consumed/unit output
Water consumed/unit output

DN NN

Waste generated/unit output

» Solid

= Liquid

= Air

= Other gases

v Green Mix of energy
consumed

v" ESG index of the
company/Facility

v" Supplier — ESG (index- e.g
IFCPS)- FDCO- DFID tool

v" Transformative/pioneering

sustainability innovation (ESG)

v" Sustainability Maturity Levels?

Tracking news (Al)
Tracking Projects

v' Facility wise
v Projects undertaken

= |nvestments

= Governance

= Goals

= Achievements
= Videos

= Annual reports

v" Surveys/feedback received
from the community

v" Reports in the external world

v" Prepare Sustainability Report



| Value Propositions G CrLeea

Impacts: ® High ® Moderate ©® Low To deliver a strategic mission - A dedicated digital team to Support Initiatives.

v" Ability to meet emerging forecasting regulation

v' Ability to participate in emerging 24*7 bids . .
v" Optimizing vis-a-vis Dynamic Pricing (emerging regulations in Malaysia, other ® ®
regions)

v" Plant RoC's - Create operating and maintenance related decisions
v" Cost optimization — Operations

v" Improving equipment and overall Plant efficiency

v" Improving PLF and Plant life

v Revenue maximization & cost optimization
v Minimizing penalties and delivery commitments

v" Scenario analysis - what if scenarios e.g.. storage vs trading, vs capacity P
enhancements

v" Optimizing process for sustainability- improved sustainability scores
v Monetizing carbon value

v" Dynamic ESG Reporting

Utilizing framework developed by MS engineering team as a base model
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