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Marathon’s Seeq Champions
Maximizing Value to the Business
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Pushing for Greater Adoption
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Pushing for Greater Adoption

User

kyleemiller
SArytie

Tools Over Time

Type @ Analysic @ ConditionMonitors @ Data Lab (Interactive) @ Export to OSlsoft Pl @Topic

& Add new Impact Report

® View All Impact Reports
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COMING TOGETHER IS A BEGINNING;
KEEPING TOGETHER IS PROGRESS;

WORKING TOGETHER IS SUCCESS.
Henry Ford

MPC-SEEQ

25 Business Partners

167 Seeq Accounts

150 Data Shares

(D

Results:

* |nteraction

* Collaboration

* Monitoring

* Anomaly Detection
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Optimizing Processes by Applying ML

Empowering the workforce:

2@} ML modeling for frontline engineers
YI% Increase efficiency in process knowledge ingestion & troubleshooting

/il Process optimization

& Anomaly detection o
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"Yesterday" - Environmental Compliance with Workbench

General "Starter” Workbench and Organizer pages have been
generated to introduce personnel to their data and calculations within
the Seeq ecosystem through a centralized project.

= Templates
=) Element Templates e Folder 5 On + O =
[_% @ Calc Base Seeq Presentation Demo - Starter Hourly Average Be @ @ @ Bswae [ 4} Qsew =
----- (@ Analyte 02 Correction + e

+- [ Analyzer Base
i~ (G Calendar Weekly Average Chlorosorb Chloride

® = 0 TMTJ&I&QVBQ\;@-}}, =]
Chain Cspsule Compare Onelane Oneviis Resst Labels Gridlines Color Semmary | Dimming | Certsinty Annotate
(@ Chlorosorb Chloride Sample Compliance
vvvvv (@ Coker Drum S-Minute Vent Pressure

""" @ Coker Drum 60 Event Average Starter Hourly 1852

----- (@ Coker Drum Combined Vent Pressure Auerage

----- (@ Coker Drum Cyde Count

i~ (G Daily Time Diverted 133.50

i~ (g Degassing Downtime
+~ (@ Emission Factor Base

D Worksheets

+- (@ Emissions Base Starter 02 e
..... ( FCC Coke Burn Rate Correction
..... (@ FCCESP 1384

Seeq: Hourly Average Demo (Lane §

Starter s
Averages

- Complex 1
= & Complex 2 13942
= (@ Aky Starter Totals

- & Aky Flare

- ( Aky Heater 139.46
Alky Heater CO Emissions Pin

Alky Heater Fd Factor 3:30am 4:00 am 4:30am 5:00 am 5:30am 6:00am 6:30 am 7:00 am 7:30am &:00am 2:30am 9:00 am 9:30 am 10:00am 10:30am 11:00 am
Alky Heater Firing Rate & 4/3/20253:10 AM MDT 4 4 chous b BN 2 P 4/3/2025 11:10 AM MDT
Alky Heater H2SO4 Emissi
Alky Heater NOx OPctCorO!
Alky Heater NOx Emissions
Alky Heater Pilot Firing Rate
Alky Heater PM Emissions
Alky Heater PM 10 Emissions
Alky Heater PM2. 5 Emissions
Alky Heater SO2 Emissions
Alky Heater VOC Emissions
CEMS

4] Cooling Towers
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Data depicted here is for demonstration purposes only and does not reflect data collected at any Marathon facility




"Today" - Environmental Compliance with Vantage

Leveraging our Pl-based Compliance infrastructure in Seeq to access
our incident data, add context and realize workflow efficiencies

Complex Equipment Limit Category Parameter Calculation
2025 Demo Boiler Permit Limit NOx 0PctCorO2 1 Hour Block Average
it Explanation Value Limit Type Limit UQ % of Limit Limit Exceedance
NOx 0PctCorO2 1 Hour Block Average Must be < 4 ppm 3.5997 < Evidence . Context v
serge's view test 1 B A 11:34 AM MDT | B Currently selected: 1 Capsule H
History
« < ——— ~ y
KPI Limit (Gasoline Blending Unit) — Super Important KPI (Gasoline Blending Unit) Mults Ao I Qv
KPI Deviation Percent (Gasoline Blending Unit) Relative Humidity (Gasoline Blending Unit) sareh context

Todoy at 1a:43AM

Fatrick Weber Condition

3
H
2

need to consider re-doing this condtino

Todoy at 16:50AM

Patrick Weber Condition

Condition Context

36
34
57
73. 27. Mar 12:00 28. Mar 12:00 29. Mar 12:00 30. Mar 12:00 31. Mar 12:00 1. Apr 12:00 2. Apr 12:00 3. Apr 12:00
True
= @ Area X > i Upit X > = Condition X ®
False A "
212772025 10:03:07 PM 8d 1h Area : Unit : Condition 2 Start 2 End 2 Duration 2 Asset
Event Name Asset Start Time - — — — — =
Demo Boiler NOX 0PciCor02 HourAvg Permit Limit 2025-03-07 07:00:00 ﬂfe’::!':“:g""ﬁﬂ'r“““’ R 3712025 7:00:00 AM
v Blending & Prod.. (35) Mar 27, 2025, 10:53 AM Apr 3, 2025, 3:38 AM 10 days 02:30:45 *multiy
- . NOx OP¢tCorO2 1 Hour Block o
Demo Boiler NOx 0PctCor02 HowAvg Pesmit Limit 2025-03-01 07.00:00 Average Permit Limit 31172025 7:00:00 AM v Gasoline Blendin... (10) Mar 27, 2025, 10:53 AM Apr 2, 2025, 6:44 PM 2 days 03:19:55 Gasolir
Demo Boiler NOX 0PciCor02 HourAvg Permit Limit 2025-03-01 04:00:00 rllEE ek R 3172025 4:00:00 AM v KPI Exceeded (10) Mar 27, 2025, 10:53 AM Apr 2, 2025, 6:44 PM 2 days 03:19:55 Gasolir
Average Permit Limit
Mar 27, 2025, 10:53 AM Mar 27, 2025, 6:52 PM 07:59:13 Gasolit
Mar 28, 2025, 10:45 AM Mar 28, 2025, 6:54 PM 08:08:48 Gasolit
" v W
Mar 29, 2025, 10:30 AM Mar 29, 2025, 6:37 PM 08:07:20 Gasolit Flag  Review  Label
|:| Mar 30, 2025, 10:22 AM Mar 30, 2025, 4:48 PM 06:25:34 Gasolit
Mar 30, 2025, 4:51 PM Mar 30, 2025, 6:00 PM 01:08:25 Gasolit
Mar 31, 2025, 11:57 AM Mar 31, 2025, 2:57 PM 03:0035 Gasolit

10 Data depicted here is for demonstration purposes only and does not reflect data collected at any Marathon facility




"Tomorrow" - Consolidation of Environmental Workflow

* Enable users to map contextual justifications within
their engineering sandbox and collaborate using the same data

* Integrate Vantage entries from other workforces

et tentgs Stamert B @ @ O, D B [l 4 Q5w =

AMonitoring Workbench - Gasoline Blending

* Potential long-term benefits

Lt WorKsneets

Blending

o External Reporting
Requirements
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o o Posterity

e o ML potential for
algorithmically "missed"
° incidents

1 Data depicted here is for demonstration purposes only and does not reflect data collected at any Marathon facility Conneqt




The Place of Anomaly Detection in a First Principles
World

* Refining processes are mature and can generally be well modeled via
first principles...molecular speciation and thermodynamics

* No 'history' required to understand deviation from 'normal’ and
causation insight

* Complexity and robust convergence numeric algorithms can challenge
use in tactical, automated application

* Application for AD exists when combination of FP model complexity
and tactical requirements align

12 conmqtg



dP inH,0

A Case History for Anomaly Detection

Crude Fractionator Pressure Drop - Facet by Month
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* Normalized fractionator pressure drop
difficult to model with FP

* Less interested in immediate knowledge of
the why

* Much more interested in early detection of
trend —when a problem can be corrected

e Variation in the dP measurement
challenges rule-based notifications

* Detection of shift in time series from
stationary to monotonic increasing would
have provided early warning of potential

problems
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