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MOTIVATION

 Geothermal plants have annual O&M costs ranging from 3% to 8% of CAPEX.
 |Improved monitoring can provide timely information, making operators more proactive in

O&M decisions.
« Potential savings include early detection of issues like clogging, material loss, and pump

failures, reducing OPEX over the asset’s lifetime.

(+ Underutilized Data: Production data is not fully leveraged for
optimization.

hall ) * Effort Required: Creating valuable information from raw data is
Current Challenges challenging.

 Standardization Needed: Generic workflows reduce costs and facilitate
data sharing.
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OBJECTIVE AND EXPECTED RESULTS

Objectives:

 Enhance the operation and design of geothermal installations through better data
utilization and acquisition.

« Calculate and benchmark Key Performance Indicators (KPIs) for geothermal plants,
focusing on overall performance and critical components.

* |Investigate and qualify options for improved data acquisition, providing an overview and
assessment of monitoring options.

Expected Results:

« Standard templates for critical components and their key characteristics.
 Benchmark database for doublet performance and energy consumption.

 Shared database on equipment performance and failures for better decision-making.
« Overview and assessment of data acquisition and monitoring options.
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APPROACH

Existing Data
 Define KPIs for geothermal plants

(available data).
« Standardized template for data collection

« A shared database on performance/
failure of equipment and components and

NORM.

New Data

* Overview of monitoring options

 |Improve the monitoring by installing new
SeNnsors

« Value of Information study

GeoL‘i’aM
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Enrich data through
aggregation and match
data with innovators

Understand cause and

effect more quickly and
accurately, using fewer

resources

Source: Sharing Data to Address Our Biggest Societal Challenges | BCG
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DATA SHARING: THE VALUE

Data-sharing

value
mechanisms

awareness

~ Establish a single source
 of truth and provide timely

transparency

Streamline logistics, align
Incentives, and create new
business models
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Make distant challenges
visible and provide an
understanding of their
magnitude
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https://www.bcg.com/publications/2021/data-sharing-will-be-vital-to-societal-changes

Privacy
Who gets to access, view and/or use the data? To what extent ?

(Cyber)Security
How safe/protected is the data against potential breaches or
leaks?

Ownership
Who is reponsible for the data? Who possesses the information?

Willingness to Share
Why should | share my data?!

Standards
How to deal with different data from various sensors/systems?
How to address inconsistencies in data accuracy and precision
across sources?
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DATA SHARING: THE MAIN CHALLENGES

DATA HANDLING
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OVERVIEW OF DATA SHARING TECHNOLOGIES
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A SYNTHETIC CASE STUDY

 Applied a data-sharing workflow (federated

learning) on a synthetic geothermal dataset
to explore its operational value.

« Demonstrated how shared data can support
real-time monitoring and performance
tracking in ESPs.

« Local models trained on data of single ESP,

global model trained on the joint dataset

(federated learning)

WHAT COULD DATA SHARING BRING?

Secondary Learning

Primary Learning
System

Local models
System

Federated Learning Transfer Learning

Local model

— &

temperature,
Pump speed,
MFR-Total Liquid

Final Global

-

pre-trained
knowledge from
the global model

Local model .
Final model

— %

Global model

temperature,
Pump spesd,
MFR-Total Liquid

Test Case

Local model

— &

temperature,
MFR-Total Liguid

Pump speed,
MFR-Total Liquid

Shoeibi Omrani et al., 2025 (SPE 225497)
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WHAT COULD DATA SHARING BRING?

Actual Pump Power [W]
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(in terms of pump curve estimation on the test well)
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CURRENT STATUS

 Three case studies are selected:
« ESP and pump performance monitoring
« Heat exchanger performance

« Naturally Occurring Radioactive materials

(NORM)

« KPIs have been defined for geothermal assets &
equipment: performance, reliability, and

sustainability indicators

« Standardized template to define critical
components and their key characteristics has

been finalized

« Data gathered from 11 sites (more in progress)
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A B L
R o1 11+1+11 11113 Tag description Tag name
This template is prepared as a part of GeodAll program, Workpackage 5, value of production data. .
The aim of the task is to collect data from various geothermal sites in the Netherlands and analyze the data to identify generic and specific Production Well Wellhead HlrEselllis GEOTHERMIE.GO1.HPA.10.CP.030.MW
patterns in the production data, aiming at supporting operational decisions. Wellhead temperature GEOTHERMIE.GO1. HPA.10.CT.O20.MW
Two case studies which are envisioned in this program are: Flow rate GEOTHERMIE.GO1.HPA.10.CF.010.MW
- ESP performance
- Heat exchanger performance Downhole pressure
Downhole temperature
The template contains different tabs each describing the data requirements for the analysis: ESP Inlet pressure GEOTHERMIE.YY1
- Data frequency: The real-time data is expected to have a time interval of 5 minutes to 60 minutes. I
- Duration: longer the production history, better! We expect that the data at least covers the period between the ESP installations and heat Inlet temperature
exchanger maintenance. e.g. if an ESP is installed in May 2020 and failed in June 2022, the data between these dates are required. Flow rate
- Reports: If any test or inspection report are available, such as ESP repair, HEX cleaning, or well test, this data will be much appreciated.
Outlet pressure
1 Outlet temperature
G e o a ’ , Motor temperature
L Frequency
innovatieprogramma Valtage
Current
Note. The template is just serving as a guide to help with data collection. After the data is collected, the data will be processesd by TNO into a pump head
format for data analysis. .
Power Consumption
Note. The anlaysis of the data and the generic correlations and learning derived from the analysis will be stored in a database for knowledge q q q q
sharing Vibration X direction
Note. The raw data will not be disseminated without the approval of the operatars. Vibration Y direction
Vibration Z direction
Degasser Pressure GEOTHERMIE.XX1
Level (%) GEOTHERMIE.XX2
> Infreduction BT Data Tags  Parameters  Well_Trajectory  Reports  Fluid_Data 1 In I et ||q u | d ﬂ ow rate G EDTH ERM I E }0{3
—> Site
—> Area
—> Line
L» Component
—> Metric

L—»  Unit of measurement

4 Measured / Caleulated
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CURRENT STATUS

250 A

Average Flowrate per well Average Motor Temperature per well

100 4

« Scripts are prepared to directly

80 A

extract data from the database

150 60

« Mean, Max, Min and standard

Average Flowrate

100 A

Average Motor Temperature

deviation of production history

20 1

(flow rates, pressures,

7 8 9 10 11

temperatures) .

« Statistics of the ESP monitoring

d a ta Number of Shutins per well Uptime as a Percentage per well
100

25 A

80 1

« |dentify the ESP failure points

20 A

ntage

« Number of shut-ins, start-up

60 1
15 4

a Perce

Number of Shutins

« Duration of the shut-ins/start-ups

10 4

Uptime as

20

« Change in the operation ]

settings/pump settings ,

10 11

Geo L'i’a ’ ’ &5 tki nieuw gas

innovatieprogramma https://innovatie.geothermie.nl/ topsector energie

GET2025 | 6TH EAGE GLOBAL ENERGY TRANSITION CONFERENCE & EXHIBITION

J:
(
-


https://innovatie.geothermie.nl/

CURRENT STATUS

Correlation of well metrics
1.0
H I 0.8

Years Available

Years of Uptime 0.06
- 0.6
Uptime as a Percentage - 0.28 0.53
- 0.4
Number of Shutins - 0.22 0.11 0.2
Average Flowrate - 0.32 0.27

Average Motor Temperature 0.06
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SUMMARY AND NEXT STEPS

 Data sharing is a key enabler for smarter and connected geothermal operations.

 Even preliminary steps show how shared data can enhance operation and

production efficiency.

 The added value for data sharing goes beyond the operation optimization.

Next steps

* Finalize the data collection and verification with operators

» Statistical and correlation analysis on the data and setting up the database
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Thanks For Your Attention!
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Pejman.shoeibiomrani@tno.nl
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