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Personal introduction

Wouter Daniels, Analytics Engineering Lead

« PhD Chemical Engineering
« 7 years at TrendMiner
« TrendMiner functional expert

* APIs, Python scripting, Automation

wouter.daniels@trendminer.com
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Today's Goal

Show you what automated solutions can add to TrendMiner

Live demo of real use cases:

« Overall Equipment Effectiveness (OEE) reporting
« Batch Fingerprint Scoring (Golden Batch)

* Energy management
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Overall Equipment Effectiv



OEE - Introduction

OEE - Overall Equipment Effectiveness (%)
Quality x Performance (speed) x Availability (no interruptions)

TEEP - Total Effective Equipment Performance (%)
OEE x Loading rate
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OEE - Calculation

« Batch process: time-based calculation
- On-spec batches [quality]
- Minimal batch length [performance]
- Minimal wait between batches [availability]

« Continuous process: mass-based calculation
- On-spec production [quality]
- Reference/target production rate [performance]
« No (unplanned) stops [availability]

Though standards exist (ISO 22400), exact implementation process-specific
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OEE - Demo
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Steps to soluti

Example: Overall Equipmen



Overview

1. Structure the process

Enrich the process structure

Capture process events

Calculate event metrics ,
— Scheduled execution

Review events

Aggregate event metrics |

N o o kO D

Report on main KPIs
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1. Structure the process

PVB plant

¢ oktomenin Map components to asset framework

Add a new node to the current level

' Consistency is key

Flow
[ PvBLPROD RATEFLOW X | = & >
Flowrate rate measurment
Flow Reference
S ot e . [PvB1PRODRATEREF x| ¢ W > .
Can be automated when tag names are consistent
Flow Target [ PVB1PROD RATE TARGET x | ¢ >

Planned flowrate

Grade
PVB1_GRADE x PR B

Product grade

Subsequent steps applied cross-asset
Offspec Flow sTals

Offspec Valve

[ PVBLOFFSPECVALVE X | ¢ & >

Offspec valve open state

-+ OEE example: Polymerization Train
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2. Enrich the process structure

< FORMULA

Additional setup required for the solution

FORMULA B

1 if(valve > 0.5, flow, @)

Signals not directly available from datasource

Calculate targets based on historical analysis

MAP VARIABLES
valve
@ Offspec Valve

Formula tags currently do not take stepped interpolation of tags
into account, but treat them as analog.

Show underlying tag/attribute

flow
@ Offspec Flow

Show underlying formula

.
OEE example: off-spec flowrate
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3. Capture process events

 auEBAsEDSEARCH Capture all relevant process events

® Flow Target X
Events define time intervals for KPI calculation

From TrendMiner Monitor

@ State X

Constant

From external connection (Pl Event Frames, ...)

MINIMUM DURATION

2m
SEARCH PERIOD

This reflects the time range specified in the chart's context
period.

1< 28/04/2026 16:00:07

>1' 28/07/2026 16:00:07 OEE examlzle: prOdUCtion Campaigns
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4. Calculate event metrics

OEE [%]

TEEP [%]

Total Product [kg]

Total Loss [kg]

Unplanned Loss
(ke]

Planned loss [kg]

Availability Loss
(kel

Performance loss
(ke]

Quality Loss [kg]

PVB grade

PVB State

Campaign Loss
Code

92.4

92.4

273,937

22,534

22,534

o

22,534

0

B45H

running

Process Anomaly
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Scheduled script to calculate KPlIs

1. Retrieve unannotated events

2. Add calculations based on asset attributes
- Aggregations on tags (avg, integral, ...)
- Formulas on top of aggregations
- TrendMiner methods (fingerprint score, ...)
«  Custom time series operations

Based on Python SDK
OEE example:

Campaign data
Loss quantities
OEE & TEEP

(A TrendMiner



5. Review events (optional)

Manual annotation pipeline where needed

Campaign Loss Code

Turnaround

Planned Maintenance

E““‘““;‘”‘”‘”‘I”“"““ Labeling that requires human review

Economic

External

Events requiring explicit acknowledgment

Description

Overfilling of downstream tank

OEE example: loss reason
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6. Aggregate event metrics

Start date ¥ :  : TotalProductlk.. © OEE[%] { TEEP[%) Summarize evel‘lts for higher Ievel Ovel‘VieW

B1/86/2826 89 .00 :86 1542784 86.26 83.81

a1/85/26826 86 :60:688 1789942 96.75 89.2

a1/84/26826 86 :60:688 1691686 186.83 95 .47

B1/83/2826 8960888 1395759 85.74 78.21 Aggregate events Over reporting periOdS
B1/82/2826 88 :6008:88 18568638 82.89 72 .56 (yearly’ mon‘thly’ Weekly’ daily)

B1/81/2826 88 :6008:86 1921267 84.49 79.55

e e e e e Aggregate KPIs on higher level assets
(e.g. overall plant KPls)

BN - & OEE example: plant OEE report per month

+181days & DO
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7. Report on main KPlIs

Component

PVB plant

Train 1

TRAIN1

running

TRAIN 2

3
b

2,404

running

Train 1 campaigns
Start date

28/06/2026

30/06/2026 02:1..
081/67/2026 60:4..
81/87/2826 14:2..
82/87/2826 85:0..
83/87/2826 84:2..
83/07/2026 18:3..
84/87/2026 87:2..
085/87/2026 83:2..

3ty 100y 17 My 2aMay My 7hun 144 2tJun 28 Jun sl 19 260 Train 1 Loss
1
9771 5034
Train 2 Loss
9675 8626
NohNBisH B B NON B B BisH  B20H 820 | B1sc e7s1 B E NONE eeBaon| 1] 1 non BB 0
7d overview
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om0 — - ~ o L -
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- # A "
o e i i
@ OffspecValve
14
05|
o
0.5
1
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37816 - -
3,000 - ! oo o -
2,000 o &7 MR I
1,000 -
01— o=
@ Offspec Vaive
1
08
06|
04
02|
o
Th. 23 1200 Frii24 1200 sat 25 1200 260 12%00 Mon. 27 1200 Tue. 28 1200 wed 29 1201
Train 2 campaigns
OEE [%] TEEP[%] Campaignloss... Total Product[.. Startdate OEE [%] TEEP[%] CampaignlLoss... Total Product[...
99.67 99.67 119,857 28/06/2026 18:6.. 98.58 98.58 Process Anomaly 75,521
99.97 66.53 42,930 36/06/2026 01:0.. 8 @ Planned Maintenal L]
99.73 34.4 Economic 13,526 36/06/2026 10:1. 91.82 91.82 Process Anomaly 88,717
99.44 43 .66 Economic 18,314 82/87/2026 81:2.. 160.92 59.65 Economic 48,493
160.088 106.88 67,878 @3/87/2026 84:5. 98.55 98.55 Process Anomaly 141,457
99.56 87.87 35,361 @5/87/2026 28:1.. 160.16 96 .46 44,238
98.98 98.98 27,223 06/07/2026 17:2. 100.19 100.19 708,485
81.07 50.67 Process Anomaly 21,986 0@8/07/2026 @81:5.. 8 @ Planned Maintenal ]
99.48 64.81 Economic 41,389 088/87/2026 18:5. 99.66 99.66 111,476
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Build a suitable report structure
TrendMiner Dashboards

Email PDF report

PowerBl Dashboard (REST API)

Al-generated report (MCP, REST API

OEE example: summary dashboard

@ TrendMiner



Batch Fingerp



Batch Fingerprint Scoring — Introduction

» Fingerprint: optimal process value hulls 1&MMWWMm.mfmwwm
- Dynamic profiles i
- Built from validated historic good behavior L

« Usually asset and product specific

* Fingerprint score: distance to good behavior
- Low scores flag deviations from desired behavior

« Scoring at scale flags structural issues
« Per asset (reactor/line)
« Per product or product group
- Per phase (if necessary)
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Golden Batch Reporting — solution steps

1. Asset structure for the production lines

2. Fingerprint per line per product
- Automatically generated from quality data
«  Manual sanity check

3. Capture all batch runs
4. Score each process variable to its hull

5. Add comments to significant deviations

© 2024-2026 TrendMiner. All rights reserved.

BP2_prod...

£ BP2_qual..

Start date &

81/61/2025

81/81/20825

61/81/2825

01/81/2825

81/61/2025

81/81/20825

61/81/2825

81/81/2025

81/81/20825

81/81/20825

61/81/2825

81/81/2025

81/81/20825

81/81/20825

e1/81/2825

81/61/2025

81/81/20825

82/81/20825

02/81/2825

82/61/20825

82/81/20825

62/81/2825

02/81/2825

82/61/20825

82/81/20825

62/81/2825

BP2_UTIL

£ BP2_TEMP

£ BP2_SPE...

£ BP2_PRE..
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Golden Batch Reporting — solution steps

6. Aggregate to higher level
« Line performance
*  Product performance

7. Overview dashboard

«  Should allow drilling down

21 © 2024-2026 TrendMiner. All rights reserved.

Rolling Fin 5
[ ] P2 ® re [ ] re: [ ] @®  RS-BP2-Pressure [ ] P2
=y
3I\-:13y llia\-' 22222 ay  FJuwm  14un  21un  28n Sl 12w 1%Nl 2&Jul
BP2 score bar chart
Mean batch scores per product
ALPHA [ BETA [ DELTA GAMMA [ KAPPA
100 Target
ED III II I I I “I II I II I

@ TrendMiner






Energy Management — overview

 Build an actionable overview of energy usage efficiency
« Serves as a starting point for reducing energy waste
« Go from high level overview to individual assets

* Energy efficiency strongly asset specific
- Different energy input: electric (HV, MV, LV), natural gas, steam (HP, MP, LP), ...
 Different outputs

« Standardize to compare and aggregate asset types
- Set energy efficiency targets
* Provide a price per kWh for every energy type
« Every asset will have monetary losses or gains
* Focus on largest losses
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Energy Management - Demo

)

Mount Eureka Mine — Energy Assets

c 1l Fri3 Sl Tue,7 Thu, 9 Sat 11 hon, 13 Wed, 15 Fri 17 19301 Tue, 21 Th, 23 Sat, 25 Mon, 27 Wed, 29

Daily energy-efficiency reporting - 8 assets - 3 areas Mount Eureka Mine
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Conveyor CV-01
( = Materials Handling  AREA
@ Energy Report I e T T A N . B RS R S S N I S S S T S O
( Bl Conveyor CV-01 © Comveyor CV-02
[- Conveyor CV-02 @ Energy Report I - T L LA I R A I T I B O O I R I O I L A A T B
( &l Conveyor CV-03 Conveyor CV-03
@ Eneray Report T T - R T -2 T 20~ - S T R~ R B
( s Conveyor CV-04
Conveyor CV-04
(’ Grinding AzEn @ Eneray Report S T T TS [ S O 20 T O T2 ST [ S
[ « SAGMill 01 - Grinding
' Encrgy Report s ame 3T a3 ldey 135 a8 16 3 34 2a@ 2265 24 2@ 20w
[; Ball Mill 01 © Encrsy Repor (a235 7425 320 233z ame2 1475 o4 3113 3m0s  ased 2637 27z 283 Jlasos 524 |
SAG Mill 01
[ * Ball Mill 02
@ Encray Report [asor ammaetazwaazJzemass zen aes  zaasw 2207 Jaaw  ases A lzzie 2as aem s assa  zase  ims  oa; amw G Jaa g oz Jame asw |
( % Concentrate Drying AREA BallMill01
[ # Thermal Oryer 01 & @ Encray Report [ @TDam 7 @ED s e OEENEee e @@ Aol Dz U@END a @ DEl me D ar  @ERIDEIND 2 @l wel D e el DE@m e
Ball Mill 02

[ ¥ Thermal Dryer02 &

@ Energy Report @ TDEITDe e D@D T e EEOO@Ds @S ee EO0EE e s @EE0EETTee wn @O0 s EE0ESTTETT

Concentrate Drying

@ Eneray Report [ioer “ms amwe s Jm mw we es aws 7e s e se i aasaon e e asm 7 es e s e e Bml o es |

Thermal Dryer 01

@ EnergyReport [ims Tae e e ases Jm e s s aze @ e uw e s o me ses 2 e e s a7 e ele a0 es e aew |

Thermal Dryer 02

@ CoeryReport [ee G e em ey as o Gm Dew e DEs e e e ke DEETTDE s s oy @S0 e GmDweGasUEse Dhes a
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Getting started with solutions

Need a solution built in TrendMiner?

Want to enable your team or yourself to build your own solution in TrendMiner?

Reach out to your Customer Success Manager!

(or to wouter.daniels@trendminer.com)
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Learn how to build solutions — TrendLab 2026

Advanced Level Training

Build your own asset health dashboard

Learn all about tooling, development and deployment of solutions

Eindhoven, NL : Sept 23 & 24
Houston, USA :Oct7 & 8

https://community.trendminer.com/p/trendlab
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Thank you for your
attention
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