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DELIVERING VALUE FROM OPERATIONS, PROJECTS AND TECHNOLOGY 
CONTINUED

TECHNOLOGICAL INNOVATION AND 
MODERNISATION
STRATEGY DEVELOPMENTS 2017
Sibanye-Stillwater established a Safe Technology and 

Innovation Department (STID) in 2014 and defined three 

strategic pillars with respect to its strategy, namely, safely 

optimising current mining horizons, capitalising on legacy 

mining and developing a safe, innovative mining method for 

the future. The pillars are designed as a multifaceted approach 

to technology and structured to create short, medium and long 

term value in the following ways:

• Harnessing technology to improve safety and optimise the 

cost-effectiveness of current mining will improve current 

production as well as reduce pay limits, enhancing our ability 

to maintain sustained delivery at a higher rate for a longer 

period

• Capitalising on legacy mining, in the short term, intends to 

return value, inherent to legacy assets, by enabling the return 

to old areas that are otherwise inaccessible by conventional 

means and recovering ore bearing material through sweeping 

and vamping. A longer-term value driver would be the ability 

to bring the otherwise sterilised resources contained within 

stability pillars to book by applying technology that is able to 

safely extract the same

• Developing a safe, innovative mining method for the future 

will allow Sibanye-Stillwater to consider mining ore bodies 

that are otherwise technically impractical as a result of depth 

or economic viability

The mine of the future (MoTF) vision has five general 

requirements (mechanised, automated, connected, dynamic 

and efficient) which, in part, or unison, will result in a mining 

operation with the following characteristics:

• Safe

• Environmentally conscious 

• Highly efficient, yielding maximum return on capital employed

• Dynamic and able to respond rapidly to both internal and 

external stimulus

• Transparent, creating greater insight and enabling more 

proactive management

• Highly-skilled workforce, creating more attractive employment 

opportunities 

• Promotion of secondary industry with sectoral transfer of 

skills, equipment and technology

The STID has identified more than 40 projects that fit within the 

scope of the MoTF vision. To ensure that resources are allocated 

as efficiently as possible, the department continuously ranks 

all projects based on impact, cost and complexity (potential 

return versus lead time to adopt), reserve applicability (how 

much of the organisation is able to adopt the technology) 

and interdependence (whether a project is dependent on, or 

contributes to, another project, programme or portfolio). 

Throughout the continuous ranking process, a common theme 

has emerged in that “connected” projects are generally very 

highly ranked. The STID has thus embarked on a process of 

“digital understanding” in order to ascertain the organisation’s 

“digital status”, determine technology gaps in operational 

information technology and identify quick-win and high-impact 

initiatives to pursue in 2018.

DIGITAL MINING
Information technology is progressing at an unprecedented 

rate and, with the advent of high-speed data transfer, an 

exponential increase in computing power and cloud storage, 

allows organisations to understand their operational data, 

both in extreme detail, and at a high level of cross-functional 

integration. 

Millions of quantitative data points can now be combined across 

processes and, in conjunction with qualitative data, to generate 

vast data sets. Once established, organisations can use advanced 

analytics to understand the information in a way that is not 

achievable through conventional analysis, and which was not 

possible in the past. An example of this would be stochastic 

mine modelling, while complex, in short, an ore body model 

can be mined in a million different ways in order to optimise the 

mine plan. Data can now be considered a contributing asset and 

leveraged to realise significant returns.

SIBANYE-STILLWATER’S DIGITAL JOURNEY
Despite a general misperception that conventional mining 

operations are not data rich environments, the STID 

hypothesised in 2016 that our operations are in fact data rich 

and that we could embark on explorative analytical initiatives 

without requiring additional infrastructure. This hypothesis was 

confirmed during the digital understanding process. However, 

two significant gaps were identified with respect to Sibanye-

Stillwater’s current operations, subterranean communication 

infrastructure and data source integration.

Several different communication paradigms exist throughout 

the mining industry, ranging from no communication to full 

coverage. While some of Sibanye-Stillwater’s operations such 

as Bathopele exist on the full coverage end of the spectrum, 

the majority of the gold operations as well as the conventional 

platinum operations have limited coverage. In short, a 

substantial component of the value chain operates without 

digital data sources. 

In order to address this issue, the STID has refined the latent 

data concept established in 2016, performed comprehensive 

market research and determined a clear path to researching 

and developing cost-effective, operationally applicable, 

communication infrastructure. The scope was to include several 

different communication mediums, including advancement in 

fibre technology, co-axial data transfer, multi-frequency wireless 

access as well as the original latent data transfer concept 

including the fourth generation personnel tag, which is capable 

of enabling mesh networking, effectively turning any employee 
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into a wireless router. The outcome of the programme will be 

a suite of technology that may be applied to any operation, 

considering current state, flexibility and cost. The project is 

expected to be completed in 2018.

Regarding integration, both the international and South African 

technology markets are made up of single focus suppliers and 

service providers. Consequently, mines deal with a number of 

different suppliers or service providers for different technologies, 

depending on their requirements, posing a substantial challenge 

when considering data compatibility and integration.

There are several seemingly unidimensional technology products 

available that offer multidimensional data advantages. An 

example of this is the proximity detection system that records all 

aspects related to the movement as well as interactions between 

machinery and personnel. Sibanye-Stillwater has used this 

information to understand the risk profile of trackless machinery 

at its operations in order to mitigate the production impact 

that may result from implementation of revised regulations 

associated with proximity detection and collision avoidance. The 

information can also be used to understand driver behaviour 

and intervene in at-risk behaviour through positive coaching, 

potentially eliminating a risk before it transpires. 

An element of integration is required to fully realise the benefits 

of these multi-dimensional data sources. However, a problem 

arises when these data sources are proprietary in nature and 

supplied by separate companies. The absence of collaboration 

has resulted in an inability to efficiently consolidate data. While 

significant value is still attainable through advanced analytics, 

Sibanye-Stillwater will only be able to fully realise the benefit of 

existing data once its integration has been resolved. 

Sibanye-Stillwater has partnered with the University of the 

Witwatersrand to establish the Sibanye-Stillwater Digital Mining 

Laboratory. Supported by a R15 million contribution over three 

years, the laboratory will not only continue developing the 

future of mining engineering, but act as a stage gate with 

respect to the assessment of digital technologies, in particular, 

the ability to integrate across products and processes, before it is 

adopted by Sibanye-Stillwater. The STID is confident that current 

university infrastructure, combined with the support given, will 

create a pivotal facility that will assist in accelerating industry 

understanding of digital technologies as well as accelerating the 

development and adoption of digital enablers.

MINING PHAKISA AND THE NEWLY-ESTABLISHED 
MINING PRECINCT’S INNOVATION HUB – AN UPDATE
Supported by government’s commitment under the banner of 
the Mining Phakisa, the new established Mining Precinct and 
Innovation Hub has progressed rapidly and established several 
work streams and steering committees with support from 
participating mining companies in the following areas:

• Non-explosive rock breaking and mechanisation

• Longevity of current mining

• Advanced ore body knowledge

• Real time information management

Sibanye-Stillwater actively participates in all of these steering 
committees and has taken a lead role by serving as chair of the 
steering committees on advanced ore body knowledge and 
longevity of current mining. These steering committees are 
overseen by the Innovation Hub’s governing innovation team on 
which Sibanye-Stillwater serves as chair.

STOPE MECHANISATION PROGRAMME
Both the MT1000 multi-drill and MT100 sweeper and dozer 
prototypes were delivered and tested in 2017. Refer to the fact 
sheet on our stope mechanisation programme, on 
www.sibanyestillwater.com

MECHANISED PILLAR EXTRACTION
The mechanised pillar extraction project using prototype raise-
boring technology has been temporarily suspended. The phase 
two feasibility study showed that, while the concept and 
technology are feasible, it would only be economically viable to 
extract a fraction of the original estimated resource of 2.2Moz 
in this manner. The project therefore scored low in the reserve 
applicability index and, coupled with its high cost and complexity, 
as well as extensive lead time to adopt, the decision was made to 
allocate resources to a more economically viable project.

ADVANCED TRANSPORT PROGRAMME
Recent developments in battery technology have inspired 
several amendments to the advanced transport programme. 
Increased capacity, efficiency and fast-charging developments 
have drastically reduced the need for on-board generation. As 
a result, the hybrid locomotive has been redesigned to include 
newly-developed batteries and a smaller on board diesel power 
generation unit. Two additional projects are being considered 
to increase the efficiency of the Group’s lead acid battery 
locomotives as well as to develop a conversion package to 
convert diesel locomotives to battery locomotives without the 
need for additional infrastructure. 

Owing to reduced on-board generating capacity and the 
logistical complexity of delivering compressed natural gas 
underground, this aspect has been put on hold. 

CURRENT MINING IMPROVEMENT PROGRAMME
All previously reported projects progressed well through their 

initial short-term trial phases in 2017. They have all been 

approved for scaled-operational refinement in 2018.

www.sibanyestillwater.com
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