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Objectives Of Workshop —
Discussion Agenda

To review and highlight opportunities for improvement in
CLIENT’s current business optimization systems, process and

practices

To derive high-level estimates of the benefits

To evaluate the proposed Ethylene Planning and Scheduling
solution from The Quaker Group.

A proposal leading to the implementation of a software /
advisory solution at the target CLIENT.




Agenda

Introduction
Benefits Analysis
Solution

Forward Plan




Planning & Scheduling
Opportunities & Benefits




Ethylene Business Optimization QUAKER
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DRIVING SUSTAINABLE SOLUTIONS

How to Maximize Margins within Manufacturing, Logistics, Working Capital and
Risk Constraints with ‘step-out’ technology . . .

What, when and how to buy.
How much risks are included in my plan and feedstock acquisition

How to line up furnaces operation and what sequence?
How hard to run furnaces; when to decoke?

How to handle real constraints not planned
or with significant bias from plan

By-Product

m Gas Feeds H2
- Fuel Gas

#

Refinery Feeds ' - Gasoline
C4

Aromatics

. 30% I l _ =P Product
Naphtha B - Ethylene

- 60% Propylene

Spot Market

Long Term Condensate Utility
Contract | lectricity/Steam/Water/Gas

Optimum to Enterprise not to local?

Possible to generate “Production
Forecast” in advance?
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Increase Profit Contribution

Net Improved Profit

Contribution

Key Margin Contributors

» Feedstock & Product Prices
» Operation Variables

» Material Recycles

» Feedstock Types or Mixing

QUaKER

DRIVING SUSTAINABLE SOLUTIONS

Key Production Contributors

Production (ton/hr)

Improvement in

Margin Contribution & +
Production Contribution

* Process Constraints
+« Down Stream Constraints
« Inventory / Logistics (in/out-bound)

Penalty Cost
Reduction




Potential Improvement Area
Ethylene Margin & Throughput




Major Factors to Profitability Quiaker

Throughput Contributor .
Product Prices Plant Design

Margin Contributor Plant 1 vs. Plant 2
High Product

Inventories Operation Conditions:
- COT/SOR/COP

Delays in
Product
Selling & QE 4
Shipping Furnace Bottlenecks &
5 E ! Availability
Low Internal Product

Demand -> /— Recovery Section

Run down constraints _DD_ Bottlenecks &
Feedstocks: * _[h_
L

Furnace Loading &
Level of Coking

Plant Problems
-Prices
-Compositions M
-Blends

&

I—D‘:L Low Feedstock
Inventory

Feedstock

Acquisition & Material Recycles
Supply Material Balance Closure

9




Daily Ethylene Margin & Production QUAKER
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o olgniticant Daily

650 1 Production Variation
at given margin
600

550

500 Significant Daily
Margin Variation at
450 " given Ethylene
production

+

400

350 1

300 1

»
250 7

200 - Please note that variation due to Féedétock/Product Prices have
been taken out by using:

L 1) Constant average product prices

100 2) Constant average feedstock price ($500/t)
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Barriers to Improvement QGAK
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Many Degrees of Freedom

—

Operating Conditions (x two plants)

Feedstock types & blends (x two plants)

When to take furnaces off-line for Decoking or Maintenance

Alternatives for streams which can be recycled: store, sell, use as fuel gas
Loading between Plant 1 and Plant 2 (plus inter-unit stream transfers?)
Commercial: when, what, how much to buy and sell at what price?

Every Day is Different

p—

Different external constraints, feed availability, inventory situations, etc.
Little time to analyze

If there are too many & frequent plan changes, it may be difficult for the
implementation to stay in synch

Complex Constraints & Trade-offs

—_—

What we decide today, affects what we can do, cannot do and have to do
tomorrow (eg i) taking a furnace out for decokmg today, ii) if we use Feed A today,

we may have only Feed B tomorrow, iii) cumulative constraints (like coking &
inventories)

Everything is integrated — cannot make an optimum plan by considering each
issue/decision in isolation

Several departments involved in making and implementing decisions
(Commercial, Logistics, Manufacturing, Planning)




Simple Linear Regression Model

Developed simple (linear), statistical correlation of Margin as a
function of all 4 variables (COT, SOR, Feed Rate & Mass
balance) based on actual data:

Ethylene Margin =A + B * (COT) + C * (SOR) + D * (Feed Rate) + E *
(Mass Balance)

Please Note:

— The statistical model used for the benefits analysis is not the same as the models
in our ethylene scheduling product; our scheduling product are rigorous
(fundamental) models; they also consider all important variables;

We have checked and confirmed that the coefficients of the simple models used
for this benefits analysis are consistent with the trends in rigorous yield models
(ie movements are in the same direction and the size of the movements is
similar)

As long as we stay within the limited operating range of the data the regression
model is based on (Feedstocks & within COT/SOR range), it has predictive
capabilities




Potential Margin Improvement QUaker
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Assume the achievable can not be more than 70% of STD Deviation contribution
< Improvement Potential = $11/Ethylene mt

Calculated @ new COT/SOR

Improvement

STD Deviation: Potential: $74

$67/Ethylene ton
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Extrapolating Unit Margin Benefit -
Potential QUA"&5

650

600

550 7

500 1

450 -

400 . ? yo. ¢ }T. .
350 - AT avg Ethylene precaution : 159 t@n/day. .,
C2= Margin Improvement 11 $/ton > MM$ &4/year
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200

%1  Please note: the improvement potential is from optimizing only 2

100 | variables out of many potential variables.
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Ethylene Production Benefit Potential QUaKER
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Potential Improvement Area
Logistics Penalty — Demurrage Cost




Demurrage Cost

Suggested Capability / Improvement

Production Inventory and quality

Buying -

Selling I:I/‘

» Suggested Capabilities
— Readiness and visibility of all required information (present & future)

— Analysis of all relevant “trade-offs”

— Communication on time showing Value / Drivers across all stakeholders.
« Potential benefits

— Naptha Demurrage: avoid incidences due to C4 ($265,000/year)

— C4 Demurrage: avoid incidences due to Naphtha and Operation
($245,000/year)

— Total Penalty Reduction around $0.5MM/year
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Potential Improvement
Feedstock Inventor




Naphtha Inventory Management

120,000

100,000

Naphtha Inventory

Data: Jan — Oct, 2009

Less 10,000 Inventory level

Worth $5MM @ Average Naphtha Price

(one time cost reduction)




Data Consistency




Material Balance Closure: QﬁA_lg
Data Consistency
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Planning & Scheduling
Improvement Potential - Summary




Ethylene Business Optimization QUAKER

e GROUP
DRIVING SUSTAINABLE SOLUTIONS

How to Maximize Margins within Manufacturing, Logistics, Working Capital and
Risk Constraints with ‘step-out’ technology . . .

What, when and how to buy.
How much risks are included in my plan and feedstock acquisition

How to line up furnaces operation and what sequence?
How hard to run furnaces; when to decoke?

How to handle real constraints not planned
or with significant bias from plan

By-Product

m Gas Feeds H2
- Fuel Gas

#

Refinery Feeds ' - Gasoline
C4

Aromatics

. 30% I l _ =P Product
Naphtha B - Ethylene

- 60% Propylene

Spot Market

Long Term Condensate Utility
Contract | lectricity/Steam/Water/Gas

Optimum to Enterprise not to local?

Possible to generate “Production
Forecast” in advance?




Quaker Group’s Ethylene Scheduling
Solution — Ethylene Optimizer (EO)

Constraint Oriented Reasoning (COR) provides an

Outbound Logistics |
=7 M
S TP f |

Manufacturing

Visualize in real-time all relevant data, information and plans
Model accurately the true manufacturing complexity variability
Collaboratively evaluate scenarios, optimize conflicting KPlIs.
Reconcile plan vs actual performance gap

React quickly to changes

. .optimization dimension not available before now

24




Improvement in

Net Improved Profit _
Contribution -

MM$ 6.4

Z MM$ 5.2

Margin Contribution &
Production Contribution

Total: MMS$ 11.6

Total: MM$ 12.1 +

Please note The Quaker Group IS confideﬂt“t [

ff

o

Penalty Cost
Reduction

MM$ 5
(one time cost reduction)




