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2019 — 21 KenGen drilling in Ethiopia : private sector
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NEW ZEALAND
FOREIGN AFFAIRS & TRADE
Aid Programme




The African Geothermal Facility (AGF) /@@%ﬁwmm

In collaboration with the African Union Commission FOREIGN AFFAIRS & TRADE

Aid Programme

= Training programs in association with AGCE

= Assist GRMF funding applications

African Union Commission is - Supporting O&M at Menengai
joint sponsor

= Support during drilling for 3 partners

9 ©Jacobs and MFAT 2023
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Present focus areas for drilling e
assistance .
- Djibouti (ODDEG)
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Scope of support for drilling programmes Aid Programme
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Technical review on request
Mentoring and peer support
Capacity development

Technical support for resource
assessment and drilling plans

= HSE advisory

= NOT
— Directing, planning, reporting
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Trying new teaching methods —
the Bill Cumming concept model course

= Step by step discovery of a system

— Geology -> Chemistry ->
Geophysics
— Exploration drilling -> Delineation
= Learning by doing
— Decision making
- Results revealed

= Realistic data set
— Initially based on San Jacinto
- Now a nicely synthesised model

= Many involved

— Irene Wallis, Steven Sewell, Nick
Hinz, Ryan Libby, Jonathon
Clearwater and many more

13 ©Jacobs and MFAT 2023




Trying new teaching methods —
the Bill Cumming concept model courset

= Fantastic Positives
— Structured hands-on learning
— Can be run with larger groups

— Trainers get familiar with material and
become “Experts”

— Quite universal — adapted for different
regional system types

— Reference model is simplified and follows
the rules
= What it misses
— Material that is directly relevant to attendees

— A sense of urgency / importance about the
outcomes

14 ©Jacobs and MFAT 2023
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Trying new teaching methods - NEW ZEALAND

taking a leap using local data Aid Programme. T
= 2019 — Concept model training in collaboration with AGCE
— University of Auckland
- Seequent
— Contact Energy
— Jacobs

= @ Olkaria
= 3 Countries attended

15 ©Jacobs and MFAT 2023




Covid - going online

= Online system

WEW ZEALAND
FOREIGN AFFAIRS & TRADE
Aid Programme

Setting up a host of webinars

Online storage so that materials are
searchable

Build up the libraries

= Zoom + Teams

= But ..

16

Relationships developed —slowly
Sometime 10 people in a room, no camera
Many late nights !!

Many good sessions, some difficult

Hard to know what they know
Quite one directional
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Mcew ZEALAND

Introduction to
Geophysics for
Conceptual Models

October 2021
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/@@%Ew ZEALAND
FOREIGN AFFAIRS & TRADE
Aid Programme

Travelling again !! 2022 face to face training

= Ralph Winmill ran the Hagen + Ralph
drilling course

= Clinic assessments of geoscience and
well planning
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= Recognizing gaps and planning next visit - % s

— Need to work with their data
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The live data
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We follow the typical workflow of an exploration project

Science Disciplines Integration and Concept modelling Possible drilling

Interpretation visualisation strategy

*Geology: *Integrated *Interdisciplinary *Objectives
mapping, models interpretation *Drilling plan
structures, well - Spatial overlay *Flow paths - Geological
geology Leapfrog data *Uncertainties prognosis

*Geochemistry: entry and «Extension
from well modelling beyond drilled
discharge area

*Geophysics : MT «Energy potential
models, Gravity

*Interpret well PT
data and
permeability

o 4 o 4 o 4 - /
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* Introductions

* Overview of
discipline

* What we normally

do to process the
data

*How we interpret
this type of data

* Typical data
issues / limitations

*Q&A
o

Typical daily workflow..

* Compile data

* Critical review of
data and quality

* Interpretation /
analysis

* Input to integrated
interpretation

* Prepare results for
presentation

* Present Key results

/ maps or sections
* Interpretation
*Recommendations
*Q&A

East African Rift System

= What's happening to the crust?
= Where and how is the deformation occurring?

*General
discussion

* Things we can do
better

* The plan for
tomorrow

©Jacobs and MFAT 2023




Common workflow issues and improvements

= Data interpretation and
management- database
resolutions

= Non-uniform technology
access to staff- cloud based
workflow

= Not trusting own
Interpretations,
over-reliance on consultants

Tools we use:

» Excel (basic databases as example for future work)
* QGIS- open source mapping software

« Leapfrog- 3D visualization, temperature models

» A cheap colour printer and lots of paper
21 ©Jacobs and MFAT 2023




Learnings

What works? What can be improved?

 Students trained in Japan, » Exchange programs with » Work/study program exchange
Iceland — basic skills developers between African partners and

- Multi-disciplines working - Continue building relationships New Zealand academia and
together with in-person visits private sector

* In person training more effective * 1:1 mentoring i.e. Women in  Exchange with other countries
than on-line sessions STEM roles, discipline specific that have NZ connections —

» Cloud based software and data training Indonesia (Just starting)
exchange  Access to software and data

« NZ/African code for geothermal across teams
drilling fit for high enthalpy * Low temperature resource
resources drilling and reservoir

« Demonstrating teamwork by engineering support (NZ Drilling
doing.. The delivery team and Code does not really fit)
their team

22 ©Jacobs and MFAT 2023




Databases

= Digitize temperature and
pressure data in Excel

= Uploading to Central (cloud
based server for Leapfrog 3D
modelling
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Group discussions
of Aluto-Langano
prospect, Ethiopia

with EEP
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= Temperature modelling in
Leapfrog using data dating
back to the 1980s

= Leapfrog enables comparison of
temperatures, resistivity, lithology
and permeable zones

= New perspectives on old data

= Some EEP staff studied in New
Zealand ©Jacobs and MFAT 2023




Multi-discipline exercise: Aluto, Ethiopia

= Analysis of methylene blue data from new wells to identify extent of smectite
hydrothermal clay alteration

= Base of 200C isotherm from temperature logs
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Group work in Djibouti with ODDEG

= Hot, structurally controlled, saline
geothermal resources

= New team keen to help their country
obtain energy independence

= Pragmatic review of data and

exploration strategy moving forward

©Jacobs and MFAT 2023



Assal region, Djibouti: Leapfrog for visualizing multiple data sets
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Assal region, Djibouti: capacity building areas through exploration
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Kiejo-Mbaka prospect, Tanzania conceptual model

= Low temperature prospect <150°C but indications of permeability
= Team building confidence in making their own decisions
= Exploration portfolio approach, high and low enthalpy prospects
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Professional development

= Doing things the “Kiwi way”
= Working safe, tolerance, pragmatism

= Comfort with team to ask questions at any
level-inclusion, building trust amongst the
team and how to pay it forward

= Need for team discussion and consensus

on data interpretation = Weekly lunch seminar series where the resource
team discuss latest exploration results or a team
member presents an interesting research topic
related to geothermal exploration

= Team focus emboldened by national pride
and desire for energy independence

= Succession planning and mentoring

New Zealand w7 . . . . .
Geothermal Association = Involvement with professional organizations like

WING and NZGA, Geothermal Rising, network
WOMEN IN with other African geothermal developers and

e{deap, ==Y V:\B attend/present papers at conferences

30 ©Jacobs and MFAT 2023
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POWERING OUR RENEWABLE FUTURE.
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Ethiopia
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It comes with a responsibility

Fiale -
Djibouti
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Thank You

Q & A Session
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https://www.instagram.com/jacobsconnects/
https://www.facebook.com/JacobsConnects/
https://twitter.com/JacobsConnects
https://www.linkedin.com/company/jacobs/
https://www.youtube.com/user/jacobsworldwide

