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l PERTAMINA

Indonesia state-owned energy company, running integrated oil, gas & renewable
energy based on strong commercial principle

Head Quarter
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= PERTAMINA

Indonesia state-owned energy company,
running integrated oil, gas & renewable
energy based on strong commercial principle

1.058 PT KPI focus on end-to-end management of Refinery and Petrochemical
’ Business: from crude oil procurement to processing, including project
\YIJOIDN infrastructure development.




PREFACE

ASPIRATION

PERTAMINA 2024

‘ Reputable Global Energy Company
with cap. market $100bn 22

Secure Energy I Leading Energy I Economic and Social

Supply for Nation Transitions Powerhouse

5 Strategy Pillars

@ @ @ Information &

| | Digitalization
Human Capital = Excellence Strategic E @
& Culture " Project Delivery  Partnership |
i ; Optimize
”””””””””””””””””””””””””””””””””””””””””””””””””””” Portfolio

Spirit CIPS (Change, Innovation, Professional, Speed)

AKHLAK Value (Amanah, Kompetitif, Harmonis, Loyal, Adaptif & Kolaboratif)
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Road map to 2024 Digital
Transformation covers
essential operation:

- Process Surveillance
- Process Safety & Asset Integrity
- Boost Throughput & Cost Optimization

- Reduce Carbon Emission

AV=VA



“Digitalization in Pertamina refineries has brought
a new challenge: Translate the vast volume of data
into useful insight & able to deliver significant
impact to business.”
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PREFACE

PERTAMINA
KILANG PERTAMINA
_INTERNASIONAL

Journey to Operational Excellence T /

Challenge Solution Benefits

Translating vast volume of data Deployed & leverage full PI-System e Faster decision making
into useful insight & able to capabilities across refineries * Optimize operation on

deliver significant impact to Adopt AVEVA Production Accounting enterprise level

business and AVEVA Predictive Analytics ) Boqst .thr(.)ughput, cost
optimization and asset

integrity.

AV=VA
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PREFACE

Our AVEVA™ P| System™ Development

AVEVA Predictive Analytics ~ Current Footprints

AVEVA Production Accounting
2021 - 2023

190+ 90+
2016 - 2023 Develop AVEVA

Develop AVEVA
Production Accounting

Predictive Analytics Continuous @ Predictive
reconciled models

o0 2023

2006~ 2018 81k+ 1000+ 200+
Expansion usage of

PI-Asset Framework Tags Analytics Clustered
1996 & PI-Vision running assets

Started using ﬂ§ @ Asset structurization & build uniform

Pl-System - Pl-Vision on business level view

L |
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PART 1

Data Organization &
Visualization

AV=VA
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PART 1

PI-AF Organize Essentials Data
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Stack Temperature
Inlet Temperature
Outlet Temperature

Etc..

Combining assets with
essential operation/
stocks/ laboratory data

- Structured assets

- Standardized assets across
Pl-Databases in Refineries
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PART 1

AVEVA™ P| System ™ Improving Operational Surveillance

Products Summary PUSAT RUNl RUNI RUI RUV RUWI

' =il : =T 1311111
Pl Vision ‘ I | e -

Clustered Assets

Refineries
Unit Operations Uniform and Faster Replication

Equipment on Pl-Vision and Asset Analytic
Tanks & Stocks a

Product Specs a -
<° e . ision
H H @ ; . @ Eens
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ana IytiCS [i-CAN] RU V Balikpapan - ESD e au e
HCU B IS TRIGGERED [HCU B Trip. — .
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FLOW PASS 100H 1NO 3
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FLOW PASS 100H1 N0 71003
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check E-mail for further
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frames

L |
—
© 2023 AVEVA Group plc and its subsidiaries. All rights reserved. [r—

ails Hyperlink




y Unit IV Cilacap Performance Dashboard

Gross Margin (GRM) 390 MUSD/day

Intake

Flow Flow

RUII

Unit (TSD)  (MBSD)

Ccbul 12043 8826
y. 191.92

2

9:15:57 AM
Total Capacity

coul
coun
PLI

3 9:15:57 AM 8h 10772023 5:15:57 PM

RU IV CILACAP FOCI FOC Il RFCC LNHT -ISOM

Intake 15 MBSD
Output 14 MBSD
GRM 9 MS$/Day

MBSD Intake Intake MBSD
MBSD Qutput 2 Quiput 177  MBSD
M$/Day GRM 5 | GRM -1110  M$Day

27050

98.61
94.96
8217
100.67
105.49

Intake

Quiput

GRM

RUII RUIV RUV Vi RU VI

Product *

Unit
Gas

LPG
Prapylene
Naphiha
Pertaite
Pertamax

W
Intake 341 MBSD
Output 335 MBSD

MBSD Intake MBSD Intake
MBSD Quiput MBSD Output
M$/Day GRM M$Day GRM 57

N
l’ PERTAMINA

Flow
(MSSD)

Refinery operation monitoring template: opr. parameter,

guality, capacity target and generic gross margin

Pl-Vision
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Duri Crude

P

Minas Crude
Untreated LCO
RCC Naptha

Propane

T1028
I .
[
o

Treated GO HTU

Decant Oil RCC
T2058
[ |
2
5

Butane

Feed Naptha NPU

7101 e I 4211018 I
11100 P

DMAR

03%0
643

Kerosene SR Naptha

12T201A

Pertalite

T301A I

10288
37

LPG

Collections of tank data from ATG

Untreated GO CDU

271078
1
4z
5

1
£

T107D I
521

Polygasoline

272028

4275018 I
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PART 1

AVEVA™ P| System™ Improving Operational Surveillance

Products Summary PUSAT RUNl RUNI RUI RUV RUWI
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PART 1

AVEVA™ P| System™ as Cornerstone of TREX

0 Unit Capacity " Notifikasi
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PART 1

. Unit Capacity RU Il Dumai iy i
- Vea - "
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PART 1

AVEVA™ P| System™ as Cornerstone of Stock Monitoring

............

JOD PRIMARY 2.2 o =

. =

) ;

REFINERY, Ménrronmc;;::suancs .‘F,é“_, <o us
[§© [é@ Planning & production R Hiﬂi HHHHHHHHH ‘WHHHHHH%“W
monitoring tools in " =TT T

Refinery Oil Production refinery I e P e

Accounting Monitoring
- Crude & Products: Stock,

ullages, end of month
forecast

I SPK STOCK MIX.
T Bl

- Production & Lifting: ;‘: ol i1
Business KPIs and ship | ‘ e - e
tracking B
© | e —— 1_ - L”.””'_'. T

- Operation: Refinery
Tanker Info & Power BI capacity, issues tracking
Position Server

uuuuuuuu

.....
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PART 1

-
PERTAMINA JOD PRIMARY 2.3 | REFINERY MAP  PRODUCT STOCK  CRUDESTOCK ~ SCHEDULE ~ MANAGEMENT VIEW  ISSUE TRACKER
o l cou | coul STOCK MIX CRUDE RU IV CILACAP =
DAY 27 v RU AN “  PRODUCTGROUP Fuel v PRODUCT Al v
VEAR 2023~  MONTH  January N4 uel Stock on 10/4/2023 0000 [ cou camaciry msy |
STOCK AND ULLAGE (7) DAILY PRODUCTION (7) MONTHLY PRODUCTION (7) MONTHLY LIFTING(Z)
®Finished ®Unfinished ©Ullage ®Actual Production ©STS Production ® Actual Production ®STS Production ® Actual Lifting ® STS Lifting
Stock on 27 Jan 2023 23:59 Days
Avtur (MB) m ["45% | ¢ M e 97.00% e 95.00% 2013
68 1833 ma
Biosolar B30 (MB) n ['53% | A |2 W 7 I 92.00% W s I 85.00% J e w7 Piosan |
3 &1z iy LIGHT MEDIUM HEAVY
. 0 0 0.00% 0 0.00%
Gasoil (MB) [ 70% | [ 052 [ 5 0.00% I ssr I Qo0
172 346 9354 9485 1.1 1.1.s 1 1.1 . Iy ~
97.00% 0.00%
IFO/MFO 180 (MB) | RY B s» o
m m 28 32 871 0 11 118 | | e 111}
67.00% 0.00%
Kerosene (MB) l { 76% | 1 | B2 | P | ]
14 376 224 . '
121.00% 232.00% Map
MDF (MB) (94% | 0 0 I 0 I MAST transport name @ . 01550 @ . . . . . B . .
0 0 4
0.00% 0.00% v Cagayan De Oro City Ay @
MFO Low Sulphur (MB) | 219 [ 61% | | KL | __RE M e bl i)
37 996 345 . . @
139.00% 341.00%
0 | 158 us MALAYSIA ~——
Pertadex (MB) L3 [ 70% | v ] I “ | Kits Dimgr f o1
96.00% 52.00% ~ ¢ ¢
5308 5720 smﬁu‘al e waliets
Pertalite (MB) I v ] ]
 25% | o 17 244 6538 96.00% (58S 82.00% 4 2
Padang IND@ESIA
Pertamax (MB) { 86% | 0 | 122 | 167 g
5 3 87 152.00% 164 102.00% Paleribang e
Pertamax Turbo (ME; 0 5 | a7 Tarjunokarang-Telukbet Jaka s B o | PAPUA NI
rtamax Turbo (MB) [EEL) = ! b4 7200% o RO e Qﬂ_m 0 2 | - GUINER
Bandung - S |
Premium (MB) 2 E I 000% E I . Cilacap PS e

Stock position and coverage days
for crude & products

Combine stock position, production planning & shipping
data to generate stock forecast (until end of month)

Refinery Oil
Accounting

Production
Monitoring

Tanker Info &
Position
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PART 2

Better Mass Balance &
Production Accounting

AV=VA
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PART 2

Mass Balance is Something...

Liquid, Gas & Solid
Unit Operations

O
[H

Product
Stocks

Refinery Oil Intermedia
Accounting Stocks

© 2023 AVEVA Group plc and its subsidiaries. All rights reserved.

Traditionally solving
mass balance within unit
operations is complex
due to Gross Error

- Bad Measurement
- Stuck tank gauges
- Miss of transaction data

- Human calculus error

Unfortunately, these
guestions only can be
answered with mass
balance..

- Which flowmeter is inaccurate?
- How much refinery loss?

- How much is real energy
consumption?

- How much cost of gasoline in
CDU and hydrocracker?

AV=VA



PART 2

AVEVA™ P| System™ Improving Data Validation

Data Reconcile & Validation performed on every

@ available stream

P HCU (#211) +: a0

Lab Data . - | g, . -
— | ==="_" =i _-- H H .
P ©

faug

i
I

| e
i

g d

d88 .
il

: AVEVA Production Accounting - _-~I = o - -
Oil movement 5
H2FROM ©= 0 - 2 = - : L —
F| #701 & #702 =3 - - B -
ow &= e PR e B -
Temperature . e e e -1 -
Pressure Push data Reconciled data send :g e | [ i
transactions back to inhouse - i oo | B -
ATG level refinery oil accounting - - — 1 F
server as reporting - -
=] = H |
: | [ W
Refinery Oil [ ]
Accountin
g Download &

Generate Report

L |
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PART 2

i

301 FL510

Taglal 0000 ~GAS LAB SAWPLE

RecVal:0.000 I ’ G‘gxiﬂ‘ =D

L, ToFGs P
Tagal 435'? '::‘am !
‘ R“VA]“:‘ZSOLPC_EHWY I RecVal: 14156

301 FC_202 S
Taghal 10885 S s
RecVal:0000 =

.0_301101 5650
01 FC_201
FROMTANK Tog/al 721236

RecVal: 767854 301_FC_201.0U°

301_LC_201.00T

MAKE UP GAS ,7?,7:!)} Fis8
FROM 300%13 Taglal 2213
RecVal: 2213

Generate Better mass balance
- even for stream with no
instrument - and as early
notification of bad
measurement

AVEVA Production Accounting

© 2023 AVEVA Group plc and its subsidiaries. All rights reserved.

301_F1_207 GAS TOFGS

h Tagial” 12505 = " FROM 30102
301_PC_2020UT

——

201_PV_5118.0UT

‘GAS TOH2.
PLANT

GAS TOPSA

21 F1 215
& T % * CrRoube.

‘ RecVal . 82,382 301_pc_205. 00T

Refinery Oil Accounting System

HOME  SUPPLY CHAIN  PRODUCTION  PRODUCTION (KK)  PRODUCTION (LOC)

# Reconcile # ROAS Send Data To DVR

—
7 ROAS Reconcile

LABORATORY  OIL ACCOUNTING

PLAT T, 01Fcs3
0000
301.LC_206.00T RecVal:0.000
- Events
NO ID | StarDate StartTime EndDate EndTime | Mton) | Rfon) | M(kNm3) | R(kNm3) [~
|20 | 1336  @erz023  00:0000  8/29/2023  00:00:00 11.382 13.187 9.110 10.555
|30 1337 8202023 00:0000 81302023 0O0:00:00 11.700 13541 9.365 10838
|31 1338 @@0:2023  00:0000 8312023 00:00:00 12.496 14395 10.002 11522
32| 1330 8312023 00:00:00 91112023 00.00:00 12380 14318 9.916 1480 |
—Ci Properti i
NO.| Proguct Name % == k N[ wi% -> ton NO.| Property Name NO.[ComponentName|  voi% ~
1 c1 2242
2| ca 1077
El c4 348
2 cs 251 v

Flowrate(ton)

Mass

Wolume

Difference(Reconciled-Measured)

% Measured # Reconciled

* Co

mpensated

07/31

08/03

o8/06

o8/09

08/12

08/15

(lﬂlllﬂ

08/21

08/24 08/27

08}30

Refinery Oil
Accounting

Refinery Name| RU I Dumai | MATERIAL BALANCE REFINERY UNIT Il DUMAI
Transaction Date Se TANGGAL : 01 Aug 2023 .
s '_ FT Pertamina [Persero) m
List Actual Time DVR | Refinery Unit 11 Dumai
ety
sraess e g g RECONCILED _Refinery Oil Accounting System
== TAG CODE METRICS TON DENSITY BARRELS
Feed Naphtha from Tank 102_FC_101 B49876 0719 7439 964
| * TOTAL INTAKE 849.876 7439.964
1P
| H.napntha 102_FI_105 732337 07301 6309.209
| Gasex102-D2 102_FI_108 001 19092 (]
| L Naphtha 102_F1_109 116.097 0.5458 1130.755
== TOTAL OUTPUT 848.444 7439.964
==+ LOSS / GAIN UNIT 1.432 [}]

Mass balance report generated and sent to Refinery QOil
Accounting Server as single point source of refinery oil
movement data
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PART 3

Improve Assets Reliability

AV=VA
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PART 3

Predictive Analysis (PA) Reshape Maintenance Surveillance

AVEVA Predictive Analytics

Flow
Temperature
Pressure
Speeds
Vibrations
Etc...

PA Server &
Historian

A

Deviations &
Case Libraries

© 2023 AVEVA Group plc and its subsid

AR 5
Engineer Decision
Assessment

iaries. All rights reserved.

AVEVA’ Predictive Analytics G @
M |G el an
Projects Cases
Runtime Status 266 ~ AlertCategories ~ AgeDistribution ~ Priority 54  Category  AgeDistribution
—— 2 i “
é 22 02010 00000
I
@ ouTorstvi. @ cuman Ty * P
® ALERT ® oFF g
Sensors System

Sensor Issues 2214 Impacted Projects 265 Age Distribution Servers 2 Archive i

Enriching refinery’s predictive maintenance
with early warning of potential failures of

9

Critical
Equipments

AV=VA




PART 3

Predictive Analysis (PA) Reshape Maintenance Surveillance

AR

@

Flow
Temperature
Pressure
Speeds
Vibrations
Etc...

Critical Equipment

2023 AVEVA Group plc and its subsidiarie

s. All rights reserve

d.

AVEVA Predictive Analytics

eSINSH)

PA Server &

Historian

Deviations &
Case Libraries

Engineer Decision
Assessment

So, stay connected!

The detailed journey specific on Predictive
Maintenance will be delivered in next session
from PERTAMINA expertise

“ Maintaining Indonesia Energy Security
with AVEVA Pl System and AVEVA
Predictive Analytics ,,

AV=VA



CLOSING

Summaries of our journey so far

Challenge

Turns ocean of data with into more
structured way & easy to deploy on
multiple platform, to unlock more
insights

Solving mass balance with
minimum gross error

Maintain lots of critical equipment
to ensure safe & reliable operation

© 2023 AVEVA Group plc and its subsidiaries. All rights reserved.

Solution

Utilize Asset to structure & standardized
assets, and used it to quickly deploy PI-
Vision & asset analytic across refineries

Integrate AVEVA PI-System to inhouse
Mobile-app monitoring tools & Stock
monitoring tools

Adopt AVEVA Production Accounting to
do data validation and reconciliation from
oil movement data

Adopt AVEVA Predictive Analysis to give
early warning of potential failures

h

l PERTAMINA
KILANG PERTAMINA
INTERNASIONAL

Benefits

Faster decision making
Optimize operation on enterprise
level

Faster pinpoint of bad
measurement

Boost throughput & cost
optimization

Boost asset integrity
Minimize unplanned shutdown

AV=VA
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AVEVA product solution has been extensively adopted
by PERTAMINA/PT KPI's operation business,
translating vast volume of data to useful insight &
deliver significant impact to business

Stock monitoring

Refinery Oil ' o AV=VA Data Validation &
R% ay, % Reconciliation

Accounting Ratinsry O Aosanating byess o o O Production Accounting

—\ AVZVA Advance analytic &
Mobile apps Operation \-’ / \ Predictive Analytics Predictive Maintenance
Surveillance . O o
I Other reports

related to PBls
o Power Bl
O~
Laboratory Aﬁ“ﬂﬁﬁb Pl Server with PI- Manual Caleulus &

AF as its Core Reporting

L |
—
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Franciskus Sembiring

Facility Improvement Sr Specialist
* PT KPI — Process and Facility

* franciskus.sembiring@pertamina.com

Ranu Santoso Nugroho

PIMS, LIMS and APC Engineer
* PT KPI - Engineering & Development

* ranu.nugroho@pertamina.com

Ellen Fransiska Tanida

Business App Solution Sr Analyst
* PT KPI — Business IT Solution

* ellen.tanida@pertamina.com
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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.

2023 AVEVA Group plc and 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

—
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http://www.aveva.com/
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