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Background

*The mining industry is under pressure to reduce energy use (Ateba, Prinsloo & Gawlik, 2019).
*Timely energy efficiency intervention critical.
*A key step in such intervention is to develop baseline profiles (Barnard & Grobler, 2012).

*Energy data is one of the primary parameters used by mines to develop baseline profiles (Marais,
2024, Majola & Langerman, 2023).
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Background

*Energy consumption datasets are inherently large (Benitez & Diez, 2022, Majola & Langerman, 2023).
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reasonable amount of time using the traditional methods.

*As a result, there are delays in performance assessment.
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Problem statement

* Traditional baseline profiling is time-consuming and
leads to delays in performance assessment.

* Hinder timely identification of inefficiencies in
energy-intensive mining systems.
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Research Aim! & Objectives?

1IResearch aim:

* Automating baseline development is advantageous because it produces baseline

profiles in reduced time and with minimised effort.
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Research aim! & objectives?

’Research objectives:

Review.

ldentify.

Develop.

Apply and
validate.
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Literature review summary

Evaluation criteria
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Literature review summary

Research gap:

e Future work should therefore focus on developing an automated method to generate baseline
profiles for energy-intensive systems in the mining industry, with the reduced time and
minimised effort improvement.
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Methodology and model

Need for the study

k4

Literature review

:

Identify industry good practices

.

Dewvelop the antomated method with Python
and construct the traditional method using
Microsoft Excel

.

Apply both methods to case study

.

Results and analysis

H

Recommendations

Figure 3. Research design methodology for the case study (Teegavarapu et al., 2008).
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Automated and manual method development logic

Automated and manual logic

Before processing with the automated steps F"_"""""""""""_:!: ——————————————————————————
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Data acquisition Data cleaning Feature selection

Baseline model

calculation
Data merging
Parameter: Energy of compressors
Final data set
Data resolution: 30-minutes TS oo ooooooooooooooooe

Baseline period: A tag refers to the data stream for a measured parameter for
From 01/01/2023 at 00:00 to 31/12/2023 at 23:30  SPecific component.

E.g., a data stream for measuring the energy for Component
X on Site Y can have a tag named:
“SiteX_ComponentY_Energy”
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Implementation

* |[n a case study involving an energy-intensive mining system, the presented
automated method steps were implemented using the Python platform.

* |n contrast, the traditional method was implemented using Microsoft Excel.

* Both methods processed 13 tags from the energy-intensive system.
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Results and analysis

* The two methods output identical baseline values

Method Time (Seconds) Number of processing steps Reduction®
. 0
Manual 2340 Mutiple manual processes & sheets
Automated D Single-runcommand 99%
20000
18000 25000
16000 20000
14000
12000 15000
g 10000 g i
= ogooo T — % 10000
%3 6000 ?
S 4000 & 5000
2000
0 0
=B zseline Weekday Profile —&-—BaselineﬂSn;t
Figure 4. Baseline energy profiles for compressors. Figure 5. Measured energy profiles for compressors.
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Conclusion and recommendation

* This study developed and evaluated an automated method on an
energy-intensive mining system case study.

* The method was compared against a traditional approach to assess differences in
time and effort.

* The results reflect a remarkable 99% improvement in reduction as well as
minimised human intervention.

* The adoption of this automated method can reduce delays in performance
assessment and promotes the timely identification of inefficiencies in
energy-intensive mining systems.
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