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Company Overview

I[demitsu Kosan Co.,Ltd.
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Chiyoda-ku, Tokyo, Japan

Head Office

Representative

Shunichi Kito

Director & Chief
Executive Officer

1940

March 30,

Date Established

JPY 168.3 hillion

Capital Stock
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JPY 8.7 trillion

Net sales

From April 1 to March 31

Fiscal Term
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Company Overview: Main Business

3. Basic Chemicals

2. Resources 1. Fuel Oil
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Company Overview: Manufacturing Base

6 Manufacturing Bases in Japan
(Oil Refining & Petrochemical Plants)

CDU Capacity
825,000 barrels/day
Ethylene production capacity
997,000 tons/year

Hokkaido Refinery
CDU 150kbarrels/day

Technology &

CDU 160kbarrels/day Engineering Center

Tokuyama Complex
Ethylene 623k tons/year

Showa Yokkaichi Sekiyu Co.,Ltd. TOA Qil Co., Ltd.

Yokkaichi Refinery Keihin Refinery

CDU 190kbarrels/day
CDU 255kbarrels/day CDU 70kbarrels/day

Ethylene 374k tons/year
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Background and Purpose of SAIA (Schedule Al Assistant)

~

1. Background
* Production scheduling requires know-how related to
operations, and great deal of knowledge and experience.
* Because the environment is changing rapidly, Schedulers
are always focused on reviewing current schedules.
So, they have no time to consider better schedule.

\_
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2. Purpose of SAIA
* In order to support the knowledge and experience,
develop the function to automatically make optimal
schedule, and reducing opportunity loss through rapid
response.
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Target State of the Production Scheduling system

Determine the Feasibility of
the crude oil import
schedule

Unit Operation
Guidelines/Draft of Crude oil

Create a weekly
production schedule

Determine the actual weekly
production schedule

Create a monthly
production schedule

According to consistency with
monthly company supply plan.

import plan Weekly production
schedule
Suggested reply Monthly Schedule Weekly Schedule )
< l, """" ~ pmm———=== ~
bor ) )
— » Al » Al
1
|2 . -
h . Step.2 Stelp.3
Automatic data — | ¢
collection and r M Fipal Drdft R
analysis | ,! (} : ,
> 1 Al I . .
— L J CDU product destination
~— balance Sheet
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Implementation Schedule

Began updating each refineries to Spiral scheduler from 2017 and finished in 2021
In 2019 we began developing SAIA with AVEVA in parallel

Chiba site scheduler update Implementation In use

Hokkaido site scheduler update BAEETIETE: In use

Aichi site scheduler update Implementation In use

SA Development Agile development & Implementation In use

Chiba chemical Scheduler
Implementation Implementation In use
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System Functionality

PARN
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Oil balance &
Cargo Shipment
scheduling system
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Al Search & Schedule
Recommendations

Analyze the Al

Problem definition
(Equipment constraints, etc. )

Case selection

Linkage to another system

Schedule Al Assistant &
High-performance
computing

generated cases [~ |7 [T [T ¢

Information sharing

e Review the schedule o Save to server

Client PC
(Scheduler 1)

PAAN
/™o

Client PC
(Scheduler 2)
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K3 Anticipated Benefits from the Schedule Al Assistant

No. Key considerations for Al Assistant Anticipated Benefit
1 Reduced number of crude property changes Reduced LGO leakage to Residue
5 Optimize the crude unload to tanks and from tanks to Switching to cheaper crude oil by making separate Residue for

CDU taking into consideration the Residue properties RHDS/VDU

3 E;i\\l/eerr]::ar:jgi::cr)pslr(s)s)r off spec CDU products (from being SLOP reprocessing cost reduction
4 Operation adjustments when trouble occurs Efuddueczﬁ:a%fkifggliﬁgf fees and multiple port unloading for
5 User configurable operating experience and constraints | Anyone can create schedules, even if they have no experience
6 ;i\teerra?c?:r:(:h and automated optimized schedule Time to create one months’ crude schedule from scratch

& idemitsu
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Implementation progress - Achievements

Intermediate Secondary Base material
\ \ \ \

Refinery Scheduling (Refinery A, B & C) Completed in 2023

Basic features

CDU feed oil type ratio constraints (upper limit) — Implepmh:::atlon —

Fixing plans that you don’t want to change Determine the Fea‘5|b|||ty Of
Piping restrictions when unloading and transporting the CrUde 0|| import Schedule

crude oil

sl 100% - Complete

Comingle unloading of crude oil

Implementation
CDU cut temperature all in one spec Phase —

Setting tank settling time

Loading arm switching time setting te a monthly
Setting CDU product property constraints uction sched 50% - Complete

Display and selection of trial calculation results According to consistency with monthly
company supply plan

Avoiding preferential processing of high value crude oil

Setting target properties and production quantities

Product characteristics EPEC at CDU

2024 | \jode switching by period -

Partial Start

Display the cause of non convergence and optimization

problem
Unit conversion and Gantt bar color coding Aligning Essential Functions and Assessing Development
2025 The inventory of tanks that have not been unloaded is Priorities

set to MAZ, and all tanks are left to stand after unloading | | |
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Implementation progress - Achievements

Refinery Scheduling (Refinery A, B & C)

Jetty Crude Tank Intermediate Secondary Base material
Tank Equipment tank

Completed in 2023

2022

Basic features

CDU feed oil type ratio constraints (upper limit)

Fixing plans that you don’t want to change

Piping restrictions when unloading and transporting
crude oil

Comingle unloading of crude oil

CDU cut temperature all-in-one spec

Setting tank settling time

Loading arm switching time setting

Setting CDU product property constraints

\ \ [ = \ \

CDU feed oil type ratio constraints (upper limit)

Fixing plans that you don’t want to change

Piping restrictions when unloading and transferring crude oil

Comingle unloading of crude oil

Display and selection of trial calculation results

Avoiding preferential processing of high-value crude oil

CDU cut temperature all in one spec

Setting target properties and production quantities

Setting tank settling time

Product characteristics SPEC at CDU

Loading arm switching time setting

Setting CDU product property constraints

2024 Mode switching by period
Display the cause of non convergence and optimization
problem
Unit conversion and Gantt bar color coding

2025 The inventory of tanks that have not been unloaded is

set to MAX, and all tanks are left to stand after unloading

Aligning Essential Functions and Assessing Development
Priorities

/
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K& Enhanced Scheduling: example of capabilities deployed & outcome

Function 1: Single use constraint setting (unloading pipe is also used for CDU feed line.)
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Conflict Line

arge or Transfer

Small Tank
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Unload ‘ ‘ Unload
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Rest Tank
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Large Tank Group

% Sea Berth

Create groups of asset and lines and set exclusivity

Group

No.

Asset

Line

Large Tank Group

Unload Line (Large Tank Group)

Large Tank Group |Unload Line

small tank A)

Large Tank Group |Unload Line

Large Tank Group |Unload Line

Ol B |W(IN |-

Large Tank Group

(
(
(small tank B)
(small tank C)
( )

Unload Line (small tank D

/

No more scheduling infeasible combinations
of supplying CDUs and unloading from ships

/

/

Helps in ensuring all operational constraints are considered while Al generates the
recommendations

/

& idemitsu




Function 2: Allowable range of changes in feed and product properties when inflow changes
Example: Property changes in CDU feed @ and products @

Maximum Property Change A

Apply maximum property change between adjacent events on an inflow stream

+ Create Maximum Property Change

[kemo]— D>

) ) Lower Upper
Title Asset Property UoM Editable Value o o Increment
oo — > Limit Limit
Sale
Heo | —i=> ' Residue for Sulphur
= N cou (Total) * 0 4 0.05
Sulfer(%)
Unit (%)
Resudue
= @couFeed  cou « |
APl Change  Unit API | 4 0.1
I Improves stability and efficiency of CDU operations I
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Function 3: Setting minimum duration for activities

Example: Minimum duration before switching CDU
feed conditions

- Feed tank change | SN o
* Feed tank ratio change
* Feed amount change
I This makes it possible to minimize the effort required for switching crude oil and product loss I

Function 4: Setting facility input/output constraints

Set constraints on the supply to and output from the equipment. !j
Example: Setting constraints on maximum !j u s
number of feed tanks that can be lined up 1 - T =2
for processing in CDU o fP— T

Helps in ensuring all operational constraints are considered while Al generates the
recommendations

. . Copyright © Idemitsu Kosan Co.,Ltd. All Rights Reserved.
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Function 5: Reviewing the results of the Al recommended schedules

Inventory Level for
Tank A in Result 1

Inventory Level for
Tank LB_in Result 1

Inventory Level for
Tank Bin Result 1

Inventory Level for

Tank LC in Result 1

Inventory Lewvel for
Tank C in Result 1

Flow Rate into TOP
Unit in Result 1

Inventory Lewvel for
Tank D in Result 1

Flow Rate into Sale for
TOP Unit: KERO in
Result 1

Inventory Level for
Tank LA in Result 1

Flow Rate into Sale for
TOP Unit: LGO in
Result 1

v o ‘ USER SELECTS

Helps in faster review and selection of schedule to be implemented

& idemitsu
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Gantt - SA Gantt % |

K& Validation: Crude Schedule generation

Filter:  SA Gantt

5K 2024

Discharge
> ARERBYY
> 30006

> 60001

> 60003

> 60008

> 100653

> 100652

> 100654

4 TOP Unit

=

B S B R 4 $ Show Efomatlabels B3 o Lk O J— @ 100%

FEE9 =EH 10

tRAN

BEE12

REE13

TOP Feed

Only with the cargo import information, it is possible to

automatically create optimized schedule

| ‘ DATA INPUT '

IMPLEMENT '

[]

SOFTWARE

<

Al SEARCH &
MULTIPLE

RECOMMENDATIONS

SCHEDULER

® ’ USER SELECTS

KEHI

FREDR 4% so- =

tlabels B3 o Link+ (2

4 TOPUnit

=RE 10 +fEH 11 BEH 12 REH 13
|
e —
o Discharge | | .

> e = = [RER.. | | EEEES..
i

> 30006 30006 — TOP Uni =

> 60001 50001 — TOP Unit: TOP Feed (24203.000 kl/d) (e |

> 60003 '

* 60008 60008 = T0P Uni.| - | 60008 — TOP Unit: TOP Feed (3812.013 ki/d) |

> 100653 100653 — TOP Unit: TOP Feed (22.434 ki/d) - - 0653 — TOP Unit TOP Feed (20449.788 ki/d) wEEEyys. |

> 100652 100652 — TOP Unit: TOP Feed (...

INIS

[ o
Rapid Schedule Generation :

Mode 3 (20820.20. Mode 2 (24225434 k/d) | Mode 3 (24261.801 ki/d) | Mode 3 (24275.556 kl/d)

& idemitsu
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Mode 3

30006 — TOP Uni...

TOP Unit: LGO —..

60001 — TOP Unit: TOP Feed (24203.000 ki/d)

TOP Unit: LGG — TOP LGO Rundown Manifold (5424.000 ki/d)

60008 — TOP Unit: TOP Feed (3812.013 ki/d)

If the solution does not satisfy the constraints, it will show
why it does not satisfy the constraints.

TOP Unit: LGO — TOP LGO Rundown Manifold (5424.010 kl/d)

100652 — TOP Unit: TOP Feed (...

TOP Unit: LGG — TOP LGO Rund...

HGO TOP Unit: HGO —...]

TOP Unit: HGO — TOP HGO Rundown Manifold (290.756 ki/d)

TOP Unit: HGO — TOP HGO Rundown Manifold (291.740 ki/d)

[TOP Unit: HGO — TOP HGO Run..

RC TOP Unit RC —T...|

TOP Unit: RC — TOP RC Rundown Manifeld (8946.061 ki/d)

TOP Unit: RC — TOP RC Rundown Manifold (8919.228 kl/d)

| TOP Unit: RC — TOP RC Rundow...
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Path Forward: Blueprint for Success

Intermediate Secondary Base material

Refinery Scheduling (Refinery A, B & C)

2022

Basic features

2023

CDU feed oil type ratio constraints (upper limit)

Fixing plans that you don’t want to change

Piping restrictions when unloading and transporting
crude oil

Comingle unloading of crude oil

2024

CDU cut temperature all-in-one spec

Setting tank settling time

Loading arm switching time setting

Setting CDU product property constraints

Display and selection of trial calculation results

Avoiding preferential processing of high-value crude oil

Setting target properties and production quantities

Product characteristics SPEC at CDU

Mode switching by period

Display the cause of non convergence and optimization
problem

Unit conversion and Gantt bar color coding

The inventory of tanks that have not been unloaded is

set to MAX, and all tanks are left to stand after unloading ‘

& idemitsu

Avoiding preferential processing of high value crude oil i

Setting target properties and production quantities

Product characteristics SPEC at CDU

Mode switching by period

Display the cause of non convergence and optimization
problem

Unit conversion and Gantt bar color coding

The inventory of tanks that have not been unloaded is set to
MAX, and all tanks are left to stand after unloading

Prioritizing requirements with an Agile deployment approach:
Maximizing immediate benefits from newly developed features

Copyright © Idemitsu Kosan Co.,Ltd. All Rights Reserved.



&

Transforming Schedule Operators to Value Chain Strategists

idemitsu

Challenge

« Environment (Operations and Market) changing so rapidly, focus is on
reviewing current schedules

* No time to search for better and optimal operational schedules

Solution

 Partnership approach with AVEVA, developed and deployed AVEVA's
Schedule Al Assistant (SAIA)

« Gradually digitized the operating experience, knowledge and
constraints - equipment and operational, that are easy to configure
and requires no coding

Results

« Rapid Al assisted Crude scheduling (from receipts to CDU operation)
while considering unique operating complexity and constraints

* What would have taken days of work can be completed in few minutes
with increased business agility and improved profits by optimized
decision-making

 Currently work in progress on automated monthly production schedule
generation

© 2024 AVEVA Group Limited or its subsidiaries. All rights reserved.



Thank you for your attention.
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This presentation may include predictions, estimates, intentions, beliefs and other statements that
are or may be construed as being forward-looking. While these forward-looking statements
represent our current judgment on what the future holds, they are subject to risks and uncertainties
that could result in actual outcomes differing materially from those projected in these statements.
No statement contained herein constitutes a commitment by AVEVA to perform any particular action
or to deliver any particular product or product features. Readers are cautioned not to place undue
reliance on these forward-looking statements, which reflect our opinions only as of the date of this
presentation.

The Company shall not be obliged to disclose any revision to these forward-looking statements to
reflect events or circumstances occurring after the date on which they are made or to reflect the
occurrence of future events.

2024 AVEVA Group Limited or its subsidiaries. All rights reserved.
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@ linkedin.com/company/aveva
O @avevagroup

ABOUT AVEVA

AVEVA is a world leader in industrial software, providing engineering and operational solutions across multiple industries,
including oil and gas, chemical, pharmaceutical, power and utilities, marine, renewables, and food and beverage. Our
agnostic and open architecture helps organizations design, build, operate, maintain and optimize the complete lifecycle
of complex industrial assets, from production plants and offshore platforms to manufactured consumer goods.

Over 20,000 enterprises in over 100 countries rely on AVEVA to help them deliver life’s essentials: safe and reliable
energy, food, medicines, infrastructure and more. By connecting people with trusted information and Al-enriched
insights, AVEVA enables teams to engineer efficiently and optimize operations, driving growth and sustainability.

Named as one of the world’s most innovative companies, AVEVA supports customers with open solutions and the
expertise of more than 6,400 employees, 5,000 partners and 5,700 certified developers. The company is headquartered
in Cambridge, UK.

Learn more at www.aveva.com

—
—
2024 AVEVA Group Limited or its subsidiaries. All rights reserved. [rm—
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