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bp Context and General Updates

bp usage of AVEVA™ PI| System™ in refineries

Optimized Process Analytics Launchpad (OPAL)
* OPAL idea and overview

*  Capability and Feature Overview

bp OPAL supporting sustainability in refineries

Emission Dashboard for Operations (ERS)
Daily Optimization dashboards
Pump status and health monitoring

Chemical supply for Operations

Summary
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bp context and approximate usage of AVEVA P| System

Business areas Pl servers Pl interfaces

318+

Pl AF analyses Pl Vision analytics

12.5k+
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What is OPAL

* Optimized Process Analytics Launchpad

* Vision: “OPAL is recognized .
as the valuable refining

information platform that

supports safe day to day
operations, sustainability,

and growth within our

manufacturing business
based on single-sourced

information”

OPAL key concepts

Schematics &
Trending

Refinery Information
Twin translating the
asset structure into
2D displays designed
based on use case

Drill down & analyze

Reporting & Exporting

Display and prepare
exportable data sets to
support business
workflow information
needs

Data based decision &

“audit”

© 3024rAdHyY PeGroing Biite¢ S eridts 6YORIdries. All rights reserved.

OPAL will combine
existing capabilities
and strives to
reuse/share systems.
New built will happen
only where no bp
standard exists.

* OPAL uses the Pl System
ecosystem as the
foundation for all Real
time data visualization &
decision support
enhancing usability by

Azure functionalities

Process driven
linking

Context based
information linking
underpinning
customer workflows

Day to Day process
efficiency

Business apps

A variety of data driven
apps used in refinery
processes: KPI, Leakage
audit, Emission
monitoring/audit

Digitize business work

* OPAL will replace all
boTec use cases with a
modernized solution
except those where bp
has an existing
strategic solution.

Customer friendly
navigation & search

Provide search
functionality based
on a business-driven
algorithm

Minimize customer
work on noncore
work

1)
w0 (355

\__OPAL /

Monitoring & alarming
system

Proactive data usage to
capture excursion,
deviation & limit
breaches

Reduce “wasted”
customer time
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OPAL Components = OPAL

Azure applications User starts his

journey here.

>
ADL Azure Datalake@l < — e ) OtherTools
I @
O = &= -
— N — I w lisa.lims
PIVision _ || ™"
Pl Asset Framework ¢y > s &) GBLISS
3 1] =
Ontologies/Asset ¢/ ‘,\* — - = =
Hierarchy g—rs =— —
- [ — ] OPAL
[vee ] — Calculation Application
@ o Template  patabases dllﬂabase EM
B F | T l
Pl Vision for schematics
Central Pl Archive  caces i sccordanceto
. . ] ] ] ] - -
Ontologles/A_sset Hierarchy and PI- E E E E E E — !- centralized standards
AF functions as the “data @ _
directory” to organize and enhance PGSk UN ToT W oAs Pl Datalink

data. This hosts centralized T
standards and static / design

equipment information. PIN PI
SSSSEE i
- e e e W &

bp confidential CHP  GSK LIN ROT  WHI CAS
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OPAL — Customer platform to data

Asset hierarchy driven information presentation

OPAL delivers a 2D digital Twin
and overlays it with data
analytics

Reuse of existing hierarchies

Extension to optimize user
navigation and analytics
capabilities

Combining all refineries in one
platform to support global
analytics

Centered around the PI System
infrastructure for real
time/historic data

User context driven extension for
more data sources
(ERP/CAD/LIMS...)

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

AVEVA" Pl Vision™

Navigation Tool

Search for Display...

v Rotterdam

BPRR

» Refinery

v CDU
> CDU 3
> Blender
> OTU
> CDU 4
> CRF HPU BRU
> HRU
> LPG
> GOH 1
> GOH 2
> GOH 3
> Amine
»SRUC
> SWS

> Steam Generators

> Utilities
> FCCU
» OM
» Maintenance
v Optimisation
~ Daily_Monitoring
SRU A&B
Amine
> Process Control
> Pl Info
Total Index

4 l 14
PP Grouwp

9/12/2024 3:50:30 PM

ROT_CDU _GOH-1_Overview (read-only)
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OPAL — Emission Dashboard for Operations (ERS bp

“What gets measured gets managed” — emissions KPls, baselines, and Intelligence

AVEVA™ Pl Vision™ © Newnispay | [1] | ernscionw | @

REFINERY EMISSION OVERVIEW o IEEEES T

Emission Dashboard

F O R P RO D U CTI O N A N D 502 Bubble , GO o e Geridéeden

MANAGEMENT i i s

' —
e TAEE DUME SN DD (N Do
Totzal 502 deze maand: Totzal 502 dit jaar:

nghims

Maand frend Jzartrend

SO2 / NOX REFINERY BUBBLE —— =
STATUS , | =

mome i YO DuME  wm N oM G

Maandgemiddeide: g3 ddelde = 208 Totasl NOx deze maand Totaal NOx dit jasr:

(YEAR/MONTH/DAY TRENDS) s

| FOCU F&:
T R o D T

GTAB:

mgim3
H2201 Offgas:

| cous: . . bpRR voldoet aan de voorwaarden vaiidatie
am o0 im0 i = & 5 emissiegrenswaarden voor CO zodra

H22201 Ofigas:

INTELLIGENCE AND DECISION ' . =

1
ESP velden S
Te nemen “hrijding
e
[ Belde velden onine: | ; Als er een echte overschrijding geconstateerd wordt, most jemekd worden aan DCMR dmy
- Totas! uren ESP operstie op 1 veld (yfid): |nEzmnyne! & T L

SRU's door TGT 8 afwifking van debietmeters of analysers dient door de SSI een Frio-1 NOT aangemaakt te worden

s door TG Tavens dient er dirak een callout voor een Analyser Technician gemaski fe worden.

s p : = Als een storing niet binnen 4h verholpen s, dan moet er een melding gemakt worden dmv:
Gaarne ook een mail sturen aan de Energy Coordinator en Environmental Engincer &

20/09/2024 01:52.05 (§) 8 20/09/2024 09:52.05
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OPAL — Daily Optimization dashboards bp

Leveraging the AVEVA PI System to Operationalize Production Information

AVEVA" Pl Vision™ © New Dispiay ‘ D ‘ BP\SchippAH ‘@

@ ROT_Optimi Daily_Monitoring_SRU_AB BE mlv
KPI DASHBOARDS FOR T

OPTIMIZATION ENGINEERS TET I e s s | s e | e e s
[_7\ o N o s o e T o T o e e O - o M s T~
AVEVA" Pl Vision © NewDispiay | D | eersciona | @

ROT_Optimi Daily_monitoring_Amine

Q Amine monitoring

ONE PAGER OVERVIEWS OF KEY -. | e e P
ELEMENTS TO CAPTURE m C\ S JC\ M
EXCURSION, DEVIATION & LIMIT

BREACHES = \f7\/\ AN

26 MM 26 MIH 244mgn TT1PPM 1.56PPM

Eld M, 80 100 129 52 % i

!

o vk A ']

50 PCT

Pl [ 0 100 .00 300 4360 D2N0H0DH 10

19/09/2024 10:47:48
002040808 112141818 2 LI I BRI ]

0 50 100150200250200350400 500
et oAL—L g

119.0 DEGC

20/09/2024 02:11:25
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OPAL — Pump status and health monitoring

AVEVA™ Pl Vision™ © NewDisplay | m | BPnschiopaH | @

ASSET PUMP DASHBOARDS, LATEST EREEEECETErts EIL
RUN/STOP TIMES SINCE PUMP HAS -
STARTED OR STOPPED e s

210212024 21:24:03 11022024 15:34:43  30h . 1092024 08:47:23 11/09/2024 01:42:03

0/0912024 20:39:27 041002024 122208 152n - T e e RO -4 40R ORI AR

§4/0912024 124712 100002024 20:46:42 2301 AVEVA™ Pl Vision™

§4/00/2024 12.25:26 31082024 00:53:367 108 n

6/08/2024 12:04:18 160082024 121128 830 E V3] ROT_Maintenance_Detail_Pump_Monitorin

201212022 121953 221122022 1220:03 15310

/0612019 09:26:51 17/06/2019.09.27°51 46130 n

310912024 17:18:46 13092024 17:3456 162 Run / Idle Status
PU IVI P EFFICI ENCY ANALYSIS I N FO TI0912024 00:33:08 171002024 03:0027 80 —

Asset Last start activity
? =i CTH9BOI2024 21:19:26 041092024 202406 121h

Area Run time since last start activity
= CUR4/D9/2024 20.16:31 00/00/2024 21:37.12 253 n

- -
Unit
MAINLY USED BY MAINTENANCE s peET Pump Run Staus Togname
b 002024 215433 03002024 095512 12n )

Rated Power in kW Last stop activity

- ¥3/00/2024 21:54:36 03/09/2024 09:55:15 12n 5 .
Idle time after last stop activity
¥5/09/2024 08.02.56 05/09/2024 05:54:06 2h
1/08/2024 11:12:09 21/08/2024 11:16:59

1010912024 15:58:08 10/08/2024 13:29:48
= g DIBA9/2024 10:32:25 16/09/2024 10:30:26
DIGN92024 11:04:12 16/00/2024 11:03:52
DIBN92024 11:17-A7 16/00/2024 11:15:47
071092024 01:55:02 03/092024 095523 Efficiency
0710912024 02:16:45 0610972024 15:16:46
08/09/2024 00:22:58 03/092024 0955:18 Q: Pump Flow in m3fhr 268 mam
10/09/2024 09:04:19 10/09/2024 09:30:49 g Optimum flow @BEP 510 mam
0710912024 11:26:53 0710912024 11:21:33 n: Optimum efficiency @ BEP 20
1510912024 19:33:33 150072024 19:55:13 AE: Delta efficiency from BEP
26/08/2024 17:36:26 2610812024 173656
1010912024 08:13:06 10/08/2024 09:02:06

E: Efficiency in % E=({n/ 9*2))-(Q-q)"2+n

Efficiency

=

50 100 150 200 250 300 350 400
TotalPumpFiow (ma/h)

20/09/2024 0:

Total Runtime last 4y
In-Efficient hours last 4y

Actual Efiiciency e
In-Efficiency last dy

Efficiency (%]
AR EEEE]

a |

190 150
Capacity [m3/hr]

(BEP=Best Effiency p:

20/08/2024 11:00:25
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OPAL — Tank Monitoring Overview

TANK OVERVIEW DISPLAYS PER SRR elon Q Orewown | [0

@  Navigation Tool ROT-OM_MS_Overview (read-oniy)

PRODUCT, DRIVEN BY PI-AF o om

Search for Display...

~ Rotterdam
TKOS  FreDetecion n_| TKOIZ  FieDeiecion 12 ma]
BPRR

g
Level 00w

1538 ma

» Refinery
» CDU o
» FCCU
* OM
+» Crude
~ FO
» GO
- ATK =
NS avivat 15
» LDF
~ LPG
~ Jetty

- ETP TKOS6  pve ot 19| : TKO9! e ot 13
=y ‘WNI i

TKO39 oo et 13,
g

Opiniting 1 maivm.

[ Leval
RMR

i ol A vt
i ol 15, S Aeivos

» Slops @ oo o] o
v Tank Monitoring : o o

Optimming 1 mamen Opkimming

Crude Slops Report
FO Report
GO Report

it

rp G 10/2/2024 10:12:43 AM IR G
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OPAL — Tank Monitoring Detalil P

AVEVA" Pl Vision” (@ @ New Display |

@ ROT Tank Info (read-only) Asset: | TKO37 ¥

DETAILED TANK INFORMATION
AVAILABLE WHICH VISUALIZE ALL
RELATED INFORMATION IN ONE o __
DASHBOARD = - - N T

TKO37TankType

i+ OM Tank info

TKO37|Grade

7600
7509 649, L L L o
Level 10/2/2024 10:16:00 AM 8h 10/2/2024 6:16:00 PM
Opklimming:
Referentie hoogte

Ops SP1: 0 ! T

Ops SP2 y 81563 m3h
Time to Min Dip:

Time to Max Dip:

Time to Ops SP2:
TKO37|Aluminium@1 No Data | ma/kg (bij dalend level)

TKO37|Dens15 8829 | kg/m3 | 9i28/2024 6:25:37 AM Quantity: 2 1012/2024 6:16:00 PM 10/2/2024 10:16:00 AM sh 102/2024 6:16:00 PM
Cause & Effect Tank Valves*

Name Value Units | Time

TKO37|FlashPoint >1100| oG 9128/2024 6:25:37 AM Max m3:

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

TKO37|Natrium02 163.| mgkg 8/4/2017 10:32:20 AM Min m3: TagDescription

TKO37|Natrium03 <1

TKO37|Nickel <1

mglkg

malkg

9/28/2024 6:25:37 AM

9/28/2024 6:25:37 AM

TKO37|Nitrogen

mglkg

9/28/2024 6:25:37 AM

TKO37|Sulphurdd

TKO37|Vanadium

sowt

malkg

9/28/2024 6:25:37 AM

9/28/2024 6:25:37 AM

TKO37|Viscosity50

10/2/2024 10:16:00 AM

€St

O

9/28/2024 6:25:37 AM

(UENTS
Avail Vol:

Slope factor:
Max Tank Temp:
TVP:*

* {indien Th-Tank defeot, dan wordt TVP berekend
met de "Max Tank Temp™)

OM-E: TK37 FCCU Wax RiD

CloseEvent... OpenEvent... |Type Valve
)

OM-E: TK33

56

OM-E: TK37

4

OM-E. TK37 Inside Bund

k2

TagDescription

CloseEvent... OpenEvent._. |Type Vale

* Valve counters geeft aan hoe vazk Kiep volledig dicht/open is gestuurd sinds afgelopen 12 maanden

0] Kiep is langer dan 12 maanden niet volledig openidicht gestuurd Tank is in TAR of er is gaen history dats beschikbaar van kiap

AV=VA



OPAL — Tank Valve Monitoring

FILTERED OVERVIEW OF TANK
VALVES WHICH HAVE NOT FULLY
OPENED IN LAST 12 MONTH

AUTOMATE A PREVIOUSLY
MANUAL PROCESS SAVE
MAINTENANCE ENGINEER'S TIME

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

AVEVA" Pl Vision™
@  Navigation Tool

Search for Display...

RMR
» Slops
v Tank Monitoring
Crude Slops Report
FO Report
GO Report
ATK Report
MS Report
LDF LPG Report
Tank Rundown Temperat...
FO Tank Temperatures
TVP Monitoring
VCF Tanks
v Tank Valve Menitoring
Valves not closed
Valves not opened
XCV Spheres
TK102 Daily Report for T...
Fire Detection Tank Seals
» Tank Status
~ Maintenance
» Optimisation
it

PP Gow

@ @ New Display ‘ m _| Q

ROT-tank Valves_Aleris (read-only}
€3 Tank_Valves_Alerts

Overzicht van Tank Valves die

FO Tank Valves

niet vollediig zijn dichigestuurd

ATK Tank Valves

Crude Tank Valves Gasoil Tank Valves

Posiion count|

Positon count Pasition cound]
s Tank |4 Vae |LAH| 0% 1o

stos Tank % s k| 4 vove [Lasti] o toon sows Tk | & vave [ o 100
[ — ' szt ;

TKO38 0 5

s i

o

HE L= | = | =

LPG Tank Valves

Pasiion count Position cound Pasiton count
sas ek 4 vane  |Lam 100% sousTank |4 vave L] on 100w sousTak | b vave  |Laed| ow 100!

Bio Diesel Tank Valves Black Oil Tank Valves RMR Storage Tank Valves

|

— Tkere  svEts?

No items match the Collection Crleria
Methanol Tank Valves

Position count]
status Tank | 4 Vawe LAHH| 0% 100%.

|Als Position counter= 0 dan is het langer dan 12 maanden geleden dat klep volledi open of dicht is gestuurd
|Als Position counter = §§  dan s er nog geen history data beschikbaar (sinds Pl-Tag is aangemaakt is Kiep nog niet van positie veranderd)
Kleppen waarvan de Tank de TAR status heeft worden riet getoond. ¢

10/2/2024 10:28:45 AM J

i v

White Oil Tank Valves

——

stotus Tork | ¥ vake [l o

MOt Sv4tss

TMots 54160

THots

K146

K146

K146

WTA & Bioplant Tank Valves

Posifon count
stans k| 4 vane L] 0% 100

No items malch the

10/2/2024 6:28:45 PM
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OPAL — Chemical supply for Operations

AUTOMATIC NOTIFICATION AT ®
PREDEFINED TANK LEVEL

SINCE GO-LIVE:

AVEVA” Pl Vision™

ROT-OM_ETP_Additives

{3 ETP_Add

s 3

Caustic Soda

NO WASTE OF CHEMICALS
(SUSTAINABILITY)

NO EMERGENCY ORDERS
(COST SAVING)

PREVENTING PRODUCTION
IMPACT

0h
Remaining hours to order NaOH

12/09/2024 11:27:56 (&)

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

TK24012

Uliage

Caustic 25%
13.4 m3

3h
Remaining hours until MinDip reached:

@ New Display ‘ m | BPN\SchippAH |Q
i (@

1
AC24023

0.14 mmoln

-
J24055A

0 pm

"
PINotifications@bp.com
To @ Schipper, André H

5% Tanslate messageto: English  Never translate from: Japanese  Translation preferences

TK 24012
Level: 2797 mm (10min average)
Ullage: 9 m3
Gemeten daling: -312 mm/d
Bestelinfo:
o by v e e o
DR L RS A L
Max dip: 4100 mm
Min dip: 760 mm
Op het moment van verzenden van deze automatische mail duurt het nog 157 uur voordat de Min Dip bereikt wordt.

fotw b-rl e L mnidfe Larin - I e il el L parin mien B e

PI-Vision Display

;pent Caustic:
Flow: 0.1976473 m3/h

TK24009A:

1124113: 6511.303 mm
LT24114: 6542.969 mm {
TK240098: {
LT24166: 6564.523 mm i
L124167: 6611.328 mm i

20/09/2024 11:27:56




OPAL — Optimized Process Analytics Launchpad
in support of sustainability at bp

Challenge

* Create a standardized approach on providing process information and analytics for bp’s
refineries and reduce application landscape

* Standardization across refineries demands acceptance of change

Solution

* OPAL massively extends the use of the AVEVA PI System from a “data historian” to an
information platform with deep Pl System asset framework usage

* Extend the existing Pl Vision user frontend with ITI’s VisionEX to improve the user
efficiency navigating hundreds of information screens

Results

* OPAL drastically reduces users time to access information

* One version of trusted information, automatically provided

* Optimized analytics and reporting for processes reduces risk of misunderstandings

* Drive sustainability goals by optimizes data presentation to prepare the right user
decisions

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

Lead Product Manager

* |&E DPM — Asset Management

e frank.czaia@bp.com

Andreé Schipper

Associate Product Manager

* bp Refinery Rotterdam
* Andre.schipper@bp.com
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Questions? Please remember to...
Navigate to this session in the mobile (\
app to complete the survey. * ** ’

0 0
®x o4 N

Please wait for the microphone.

State your name and company.

Thank you!

L}
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© 2024 AVEVA Group plc and its subsidiaries. All rights reserved. —



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

L}
—
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