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Confidentiality Statement

This presentation is confidential and intended for the exclusive use of the recipient to whom it is addressed. The information and
methodologies outlined herein are the exclusive property of Solomon, and their expression in this document is copyrighted, with
all rights reserved to Solomon. No material from any part of this document is authorized or intended by Solomon to be assigned or
licensed to any party and may not be downloaded, transmitted, broadcast, presented, reproduced, or in any other way used or
otherwise disseminated in any form, in whole or in part, to any person or entity without express written permission from Solomon.

Comparative Performance Analysis™ (CPA™), Performance Excellence Process™ (PEP®), Q1 Day 1™, EDC®, EII®, CWB®, Action
from Insight®, and other marks are registered and proprietary trademarks of Solomon. The absence of any indication as such
does not constitute a waiver of any and all intellectual property rights that Solomon has established.
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Our History. Our Knowledge. Your Edge.

45 YEARS

AS GLOBAL LEADER
in Energy Benchmarking
Covering the Entire
Value Chain

Experts with
an Average of

3 () YEARS

of Experience

895%

of Global
Refining Capacity
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‘ Global Midstream

|
WORLD’S LARGEST

PERFORMANCE DATABASES
IN THE ENERGY INDUSTRY

5,000 >75%

Oil & Gas Fields in of Global
40+ Countries (90+ FPSOs) Olefin Capacity
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Harsh Realities of Major New
Projects



Project Expectations
What is Important to the Major Stakeholders

* |nvestors want predictable performance
- Predictability = Reduced Variability

* Management wants predictable performance
- Predictability = Increased Credibility

* Project Sponsor/Team wants predictable performance

How to Increase Predictability of Performance?
Understand what is controllable and specifically define sponsors

Utilize best available data sources to inform decisions
Document Investment Risk Management Plan for project
Consider risk mitigation options
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Worldwide Trends



Top Performers in Chemicals and Polymers are...

Profit oriented and driven by economics

Targeted on high yield and asset utilization

Consistent with the raw materials and feedstock

Equipped with the robust systems for final product

uality control
* Designed with energy efficiency and heat integration . 4

* Concentrated on the personnel competences not the

* Reliability-driven (less production downtimes and numbers

turnaround durations days)

) _ _ * Making safety, health, and the environment their first
* Focused on proactive and preventive maintenance priority
* Open-eyed on their loss points (flare loss,

measurement loss, purges etc.)

Profits to

Asset Life-Cycle OpEXx
Management Efficiency

Planning &
Investors’ ROI

Optimization

Prioritize high OA as the foundation Control both the efficiency and Manage the molecules, and getting Low “breakeven” production costs,
for safe, efficient, and profitable demand on costly resources (e.g., as much efficient use as possible resulting in high utilization and
operations energy, maintenance) out of asset and organization profits to investors

capabilities (with high utilization)
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Refining and Chemicals Business Environment and
Industry Implications

Refining:

» Significant global capacity additions will come online by 2026 (mostly in Asia and
the Middle East) with the closures of some existing facilities

* US, Canadian, and European refining capacity has probably peaked

* Refinery of the future will be configured differently (reduced demand for bulk fuels
and increased for petrochemical feedstocks; niche products (e.g., asphalt, anode-
grade coke) and new technologies (e.g., hydrogen, power, CCUS, biofuels) will
become profit drivers, carbon costs to be a major factor

Chemicals:

* We are in the middle of a commodity petrochemicals business downcycle (was
started in 2023)

* Client interactions indicate the business environment is worsening or holding at
bottom of cycle conditions

* New plants continue to come on-line with more yet to start-up, causing additional
supply pressure
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Deep-Dive New Facilities
Performance
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Energy Efficiency of New Grassroots Refineries
Busting Some Myths

* Actual operating data from 53 new
refineries participating in the Fuels Study:

- Selected lowest Ell within the first 5 years of
operation

* Average Ell of new refineries is barely any
better than the average refinery in 2006

* Do not see too much difference on the
regions of new refineries

- Looks like the design solutions mostly are based
on net cash margin not only energy efficiency

N

Energy Intensity Index™ (Ell)

0 25 50 75 100
Percentile (Count Basis)

Worldwide Fuels Refinery Performance Analysis (Fuels Study)
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Energy Efficiency of New Steam Crackers

m = 2019
= = 2021 Energy Intensity Index (EIl)
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Energy costs are the key driver for regional energy _
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Worldwide Olefin Plant Performance Analysis (Olefin Study) O 25 50 75 100
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Energy Efficiency Performance
Why Did So Many Refineries Show No Ell Improvement After Major Expansions Since 20187

Refinery EIl Waterfall - Example C

All Other

Example C 2018
Process Duty
Steam from Fuel
Shaft Energy Hi
Shaft Energy Lo
Data Quality
Example C 2022

Heater Efficiency

B disadvantage M advantage

* 11 refineries averaging 52% increase in EDC.

* Average Ell performance degraded by >5 Ell points.

* Only 3 of 11 improved Ell after the expansion.

* Large increase in steam system size offset Ell gains in
other areas, like fired heater efficiency.
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Examples of Personnel Inefficiency Findings for New Facilities

* Necessary Capabilities within the Organization
are Vital

- Comprehensive operator cross-training program is
essential

- Reliability and process engineering resources
should be top priority

- Refinery technical support group should be a color
of the nation .

* Limited Expectations/Accountability

- Scope of responsibility for operations personnel
can be wide-range

- Organizational focus on “results” should prevail on
“activities”

- Well defined performance management/approval
process is gold

KPIs = Key performance indicators
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No Effective Processes and Strategies

Comprehensive reliability and maintenance are
essential

Planning, scheduling, and execution of routine
maintenance

Approach to safety and fire brigade support is
outdated

Growth in Tactical Efficiency

Potential to work 1-2 levels above their position for
many of the people

Too many verifications inside the organization
Procurement work process inefficiencies
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‘ Journey to Top Performance
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Journey to Top Performance and Maturity of Operations

Typical Journey to Top-Performing Pacesetter Performance

* Observations from Solomon analysis
for new refineries/olefin plants:

Latest technology employed.

Less reliable, which lowers overall
worldwide average.

High maintenance cost; more reactive
maintenance.

Refineries’ average Ell is > 20 points
higher than the best-in-industry

* Key factors that impact performance:

Work processes and practices.

Lack of reliability focus and asset
utilization.

Technical skills and competency.

New plant data are for plants less than 5 years or less in operation.
OpEx = operating expense
Ell - Energy Intensity Index
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Higher Reliability & Utilization

Operational Availability, %

Typical Path to Sustained Performance

97% Availability

98 4 2020 Optimizing Top Performers

------ﬁ:’h— ---------------
95 -
92 -

2000 stapilizing

89 - ®
86
83 1 Commissioning
80 T T T

40 90 140 190

Relative Maintenance Cost Efficiency

Lower Cost & More Optimized Staffing Levels
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How Solomon Can Help

Reach Best Performance for Refineries and
Petrochemical Plants



Be Q1 From Day 1!

Helps Clients Maximize Their ROl by Achieving Industry Top Performance for New Greenfield Facilities and
Brownfield Expansions

What?

Q1Day 1 applies Solomon’s
Comparative Performance Analysis
methodology and proprietary
industry databases to evaluate the
expected performance of major
capital projects during all phases of
the project.
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How?

Design data are used to calculate
performance metrics for a proposed
facility on a pro forma basis. Results
identify areas in which to enhance
and optimize the facility design,
operational strategies, and cost
structures.

Solomoninsight.com

Why?

Q1Day 1 results provide fact-based
knowledge of future performance
capabilities. Capital facility designs
and proposed operational strategies
can then be optimized to maximize
future performance and ROI.
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Q1Day 1 Analysis Modules

Solomon’s Approach is Customized to Your Specific Objectives

Pro Forma Comparative Performance Analysis

i@ « Comparison to top performers

* Expected performance of investment

Key Performance Indicators and Targets
* Cost and the operational metrics

* Establish targets for phases of operation

Independent Technical Desigh Review
@ * Conduct high-level cold-eye review

* Performance expectations for critical operations

Optimization Program Analysis
* Feedstock and product planning

» Logistics operations and planning

Proprietary and Confidential
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Organization Design
* Considerations for phases of operation
» Staffing levels by position

Energy Balance
* Energy integration and conservation

* Impact on emissions

Operability and Reliability Review
* Operations and maintenance plans

* Reliability and turnaround programs

Operations Strategy
* Best Practices Review

* Readiness for commissioning

<@
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How Does Q1 Day 1 Add Value?

* Evaluates competitiveness vs existing operators

* Accurately predicts expected performance & ROI

* Helps set competitive OpEx budgets & staffing
levels

ENERGY

EFFICIENCY | [ * Provides valuable data for submission to lenders
. and stakeholders

* At the same time, Q1 Day 1 is NOT:
— Avalue engineering study
— An engineering design critique
— An assessment of the EPC project execution plan
— An impediment to project schedule or budget
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New Cracker Performance Comparison
Q1 Day 1 Cracker Performed Better than New Cracker Peer Group

Competitive Performance

Production Cost (HVC), total study

Net Cash Margin (HVC), total study

Return on Investment (% RV), total study
Olefins Capability Utilization (%), total study
Reliability Indicator, total study

Efficiency Performance

Energy Intensity Index (Ell), regional

Carbon Emissions Index (CEIl), total study

Yields (PPV % Benchmark), regional

Maintenance Cost Efficiency Index (MEI), regional

Personnel Efficiency Index (PEI), regional

HVC = high-value chemicals; PPV = purchase price variance
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Other New
Crackers (w/0
Q1D1 Analysis)
2021

The average lost value for
“Other New Crackers” vs

Solomon Q1 Day 1
Crackers for 2021 is
~125M USD/Yr*

*Within its specific peer group
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Actions to Improve Performance

Solomon Can Help You Achieve Your Long-Term

Workforce Experience,
Skills & Capabilities

Techno-Economic thinking skills essential

Review Contracting strategy

Ensure own staff have clearly defined roles and responsibilities
Are they doing the right work?

Reliability

Are plans in place to achieve and sustain >297% OA as a top priority?

Benchmark reliability and maintenance performance (targeted spending on reliability)?

Reliability best practices verification (e.g., procurement)

Investigate root cause reasons of unplanned shutdowns and take required actions

Energy Efficiency
Carbon Emissions

Integrate energy efficiency into maintenance and business planning
Reduce steam system size

What is needed to achieve a further step-change reduction in Ell (>15 Ell reduction)?

Sustainability and
Improving

Proprietary and Confidential
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Assign team to focus on plan to improve energy efficiency

Leverage energy improvements on the back of required maintenance
— Do not replace like-for-like if possible

Check for possible heat integrations on conversion units

Solomoninsight.com
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Questions?



‘{V SOLOMON Thank y011!

Action from Insight™
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