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Our lives can be improved through technology ™

company

World map of countries by GDP per capita (hominal) for 2022
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Chevron
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Both production and organization size have been reduced

(EONNEQT



the hevron

Process to implement new tool in Chevron Thailand o

company’

Local Globally New
Prototype Check Development
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t h e Chevron

Use case 1: Anomaly detection/Root cause analysis tool e

company’

utomatic Anomaly Detection

uto-AD B - e Finding an'Boambycze
i Over 1,000+

faster than Sheun?g rns

Over 1,000,000+

Data Points

2 weeks

Find the Root, Solve the Cause”
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What is Auto-AD?

Auto-AD Prototype |l is a tool to detect
statistical association of reading from
sensors by automatically streaming
data from Aveva Pl server, completing
clustering algorithm and statistical
tests, and reporting out.

Automatic Anomaly Detection
“Find the Root, Solve the Cause”
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START DATE

©7/06/16 086:45

END DATE

07/06/16 @7:00@

SAMPLING FREQUENCY

15s
SELECT CPP
PACPP Benchamas
NPCPP
MAIN CATEGORY
Liquid_Processing
Utility

SUB CATEGORY

Separators Air System

‘ '?| Air coolers
Filter Coalescers

Filters Compressors Generators
Glycol Heaters Hydrocyclones

GFs Launchers Pumps

Receivers Sales Gas Meters

Storage Tanks WHRU PWIP
METHOD

Clustering (Indented Tree)

FIRST OUT TAG

CEN_FI2299_PV Gas Outlet Flow Rate

RESULT

CEN_PI2250_PV Vessel Pressure
©.0200000e+00

CEN_PI223@_PV Vessel Pressure
0.000000e+00

CEN_PI2450_PV Vessel Pressure A
1.e000e0e-09

CEN_PI221@_PV Vessel Pressure A
2.100000e-08

CEN_PI2438_PV Vessel Pressure A
3.0906e0e-07

CEN_FIC2291_MV Condensate Outlet Flow Control

Valve 3.560000e-07

CEN_LIC2450_PV Liquid Level
7.260000e-07

CEN_FI2©80_PV Gas Outlet Flow Rate
1.414560e-04

CEN_LIC2292_PV Water Level
3.972360e-04

CEN_LIC24306_MV Condensate Outlet Level
Control Valve 4.845640e-04
CEN_FI226@_PV Gas Outlet Flow Rate
5.806820e-04

CEN_LIC2216_MV Condensate Outlet Level
Control Valve 6.7518060e-04
CEN_FI2@7@_PV Inlet Flow Rate
7.060670e-04

CEN_PI2460_PV Vessel Pressure A
8.827960e-04

CEN_FIC2292_PV 0Oily Water Flow Rate
8.9989%0e-04

CEN_LIC2861_PV Condensate Level
1.131817e-03

CEN_FIC2061_PV Condensate Outlet Flow Rate
1.451081e-03

CEN_LIC2291_PV Condensate Level
3.275370e-03

CEN_LIC2168_PV Liquid Level
6.414680e-03

CEN_PI23@8_PV Inlet Pressure
1.208852e-02

SCREENSHOT




Use case 1: Anomaly detection with Seeq ML- the...
Diagnose
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CHALLENGE

SOLUTION

RESULTS

Lots of shutdown
No tool in place

Seeq ML-Diagnose
Seeq Data Lab

Reduce troubleshooting time
from weeks to hours

7 out of 10 cases were solved

human
energy
company’

A Causal Map is constructed from the signals. Once it displays, you can filter the map for easier visualization. You can also create a new Analysis worksheet with

signals you select.

Layout
Causal Map @ circle No. of relationships L—.H' . Absolute scale Create New Worksheet
ow ig

Filtering Options

Condensate Level

Select signals to filter Gas Outlet Flow Raondensate Outlet Flow Control Valve

Display: let Flow R:
play Differential Pressure 1 icenagie Chsto! Flow R

Gas Outlet Pressure
Water Level

.<~

Vessel Pressure

Update

Total Liquid EVeYVat

/

O Dendrogram +-SA.V2070-SACPP_Gas (

SA V2250-SACPP_Gas Outlet Flow Rate @
2250- ACP eGas (

® Tree 50. Gas Outlet Flow Rate e——r—
SA-V2250- gA(\:IBE Vessel ;Essure K P — SRV 2250- %%éwggég%éegsdnlet low

SA-V2909-SACPP_Condensate Level e~
_-8A:V2070-SACPP_lInlet Pressure

SA-V2909-SACPP_Condensate L |' 3
ondensat Leve o SAV2909-SACPP_Condensate Level

SA-V2909-SACPP_Condensate Level @
) FSA-VZOSO-SACPP Gas Outlet Flow Rate

SAV2290-SACPP.Gas Outlet Flow Rate @
SA-V2580-SACPP_Gas Outlet.Fiow Rate %é VZ&Sa)O 8 ?EPF’ Gas Outlet Flow Rate
o 5A/2580-SACPP t Flow Rate

SA-V2909-SACPP_Condensate Level @
»-SA:V2060-SACPP_lInlet Level Control Valve A
SAV2070-SACPP_Condensate Level

SA-V2070-SACPP_Condensale Level o

V2909-SACPP_Condensate | evel @——=
ondensate TSA:V2670-SACPP=Wate! |- Control Valve e—<m
*-SAV2510-SAGPP_Gas Outlet Pres: eqtrol Valve

&-SA;V2177-SACPP_Liquid Level
SA-V2670-SACPP_Water Level Confrol Valye @
o-SA-V2175-SACPP_Vessel- TopeaI-SACPP_Water Level Control Valve
SA-V2545-SACPP_Liquid Level @

*-SA2V2545-SACPP_Liquid Level

/SADC2293 12293-SACPP_Sand Outlet Pressure e—s— +-5A.DC2293 T2[X3-SACPP_Inlet Pressure
12293-SACFP_Sand Outlet Pressure _?ﬁ(%’) gﬁ %229& ACPP_Sand Outlet Pressure
*-SA:DC206! CPP_lnlet Pressuré

*-SA.DC2063_T2063-SACPP_Sand Outlet Pressure
*-SA=V2065-SACPP_lInlet Pressure

SA-V2909~SA%

SA-DC2293 "
SA-V2909-SACPP_Condensate Level ®«= SAV2065-SACPP_Inlet Pressure

SA-V2065-SACPP_Inlet Pressure @
SA-V2290-SACPP_Total Liquid Level @
*-8A;V2060-SACPP_Water Level

0-SACRH Ao Tiacid el Lo

ACPP_Liquid Level @
iy
. SA-VZZQO-SA%%Iy_In?e( Level Control Valve A
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Use case 2: Condensate production optimization &%=
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CHALLENGE

SOLUTION

RESULTS

Unreliable Reid Vapor Pressure online analyzer
Reflux condenser

Fouling on exchangers
C5+ hydrocarbon is not optimized
Similar problems across other assets

Data Science Model evaluation and
deployment

Calculation in DCS/PI AF
Seeq platform

Improvement in RVP modelling accuracy
More accurate HEX cleaning/optimization
Values of C5+ hydrocarbon is captured
Globally optimized process

company’

Gas to Vapor
Recovery

Compressor
Reflux accum

Feed bottom r Reboiler
exchangers

RVP=12.5

Bottom cooler

— >
Stabilized condensate products

(EONNEQT
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Reid Vapor Pressure (RVP) estimator model i
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Chevron

Time-based Estimation

B am o
R e e
Azure Data
7 raw-asa tory refined Produced
Pl integrator
Stab pressure a0 Puvlncnapa 0P ATy P sssu
z 2ok

e=fll==150 160 ==@==170
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Operating scenario
playground

[
N

iy
[

=
o

st PRATO DB
Azure Australia East Azure SOL

Region Semver
—— Data Flow by ADF Azure Machine Learning LA

= Output from Azure ML and SQL Azure ML

erver
—_— ite input/c Ariel Simulations (csv) Preprocessing + Machine Leaming
Read/Write input/output for Azure ML It e

allow user to see results from

Condensate RVP (p

different operating scenarios

0 2%0 300 ; acions o grate
. 10 IEM dashboard
Stabilizer Temperature — (future)
wData Use Cases Al Catalog Data ED Deployments Model Registry Applications B8 RVP_Regression a
Repository Insights Learning Curves Speed vs Accuracy Model Comparison

Using 0 of 4 total workers
CE Metric - across all projects

10C input avg data to EC Manually load data to

web service Seeq
Autopilot has finished

) Ridge Regressor

Informative Features : . .
05519 0.5049 04677
100.0% + Get More Accuracy

M83 BP71 SCORING CODE % 80.09%
DS model makes

prediction and show in

. Seeq
& ENET Blender \deling setting
Multiple Feature Lists Configure modeling settings
0.5315 0.5046
63.8%
M87 M12+14474+15+28+... SCORING CODE & Unl ject s
Il
& AVG Blender
Informative Features
0.5356 0.5060

63.8 %
M85 M14+29+32 SCORING CODE

9 Reduce deployment time from 6 —9 months to weeks (EONNEQT



Condensate optimization

C5+/RVP control

High variation due to poor control
Maximize C5+ in condensate while
maintaining RVP specification

Actual
J—
. Capacity
REJECT if RVP higher than target A
13.0

Condensate Production (BPD)

3

13.5 *
REJECT if RVP higher than target I . Ideal case
13.0
. s
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Condensate Production (BPD)

the Chevron
human
energy

company*

Heat exchangers

Coating/Fancy tube design

Piping modification: Parallel to Series
operation
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Globally optimized condensate production B
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My Folder

Analysis Mar 5, 2023 8:43 PM - 1 P Byshae & sundech =

POSC
Process Optimization
Support Center

FSO RVP Condition
B rve- 25 PLFS02

PLATONG 2
120 <RVP < 125
RVP =120 2 /

CPP RVP Condition
I RVP > RVP_Target

RVP_Target-0.5 < RVP

AND RVP = RVP_Target ERP&PRP ERAWAN
RVP VP Target - 0.5
Hourly / Daily
Excel Template
MOV Condition
25,000-
22,500 MOV < 90% and
2
@ B 7o ! pressure diff > 50 psi
15,000
10 1412500 i
Flow Rate Flow Rate 11.09 10,000, Flow Rate
No Data No Data o psia = L 5,516.35 bblid pressure diff between
2,500 0-30 psi
No Data No Data B % 6617
MOV < 90% and pressure NORTH PAILIN
No Data RVP off-spec diff between 30-50 psi
25,000
No Data X 2 50000
: " B s .
Description [bbiid ] Value | Average Trend | Condensate Ratio 3 15,000 -
12,500
I T T Flow Rato Fourae (12,20 )] oo Fow rete SOUTH PAILIN
NoData No Data No Data No Data No Data . == o B 11,170.48 bbiig
B g
NPCPP ExportFlow 584198 5,516.35 27% 0 holi No Data s 16 ’ ) }
PACPPRVP
NoData NoData No Data No Data No Data RVP on-spec I

I T T Y

[RVP |uov |
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Use case 3: Desander Hydrocyclone Monitoring Cheray

company’

] Bad performance of desander
wnmee REPEtitive damage on water injection pumps
Monitor the variance of k - cyclone design factor
1

Capacity = k (dP)°%> x number of liners
Investigate events with high variance

SOLUTION

_ Extend PM time of the pumps from 2
months to 6 - 12 months

resuts — Apply similar solution to other assets

12 (EONNEQT



Key takeaways

Our challenges are unique. Digital tools can be helpful.
Characteristics good digital tools are:-

 Customizable by users

 Adaptable overtime

* Relyon frontline’s experts

* Focusonthe problems - not the technology

 What gets measured, gets done

Challenges come with opportunities - let’s capture them!

13
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Questions?
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