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ACRONYMS AND ABBREVIATIONS 

AI Artificial Intelligence 

CAS Collision Avoidance Systems 

CE Conformité Européene 

CISPR Comité International Spécial des Perturbations Radioélectriques (CISPR; English: 

International Special Committee on Radio Interference) 

CPS Collision Prevention Systems 

DMRE Department of Mineral Resources and Energy 

DSRC Dedicated Short-Range Communications 

EIRP Effective Isotropic Radiated Power 

EMESRT Earth Moving Equipment Safety Round Table 

EMI Electromagnetic Interference 

GPS Global Positioning System 

GSM Global System for Mobile Communication 

ICASA Independent Communications Authority of South Africa 

ICNIRP International Commission of Non-Ionizing Radiation Protection 

IEEE Institute of Electrical and Electronics Engineers 

ISM Industrial, Scientific, Medical 

ITU International Telecommunications Union 

PDS Proximity Detection Systems 

RBE Rail Bound Equipment  

RF Radio Frequency  

RFI Radio Frequency Interference 

RFID Radio Frequency Identification 

SAMI South African Mining Industry 

SANS South African National Standard 

TMM Trackless Mobile Machines 

UHF Ultra-High Frequency 

V2X Vehicle-to-Anything 

VLF Very Low Frequency 
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1. DEFINITIONS 

 Mark 

The  mark has a specific layout not to be confused with similar, but incorrect, logos. 

 

A CE Mark ( ) on a product is a manufacturer's declaration that the product complies with the essential 
requirements/ performance levels, measured according to Harmonised standards, of the relevant European 
health, safety and environmental protection legislation and may be legally placed on the market in the European 
Economic Area. 

CE Certificate  

A written statement using a “standardized” template declaration drawn up by the manufacturer to demonstrate the 
fulfilment of the EU requirements relating to a product bearing the CE mark.  

CISPR 
The Comité International Spécial des Perturbations Radioélectriques (CISPR; English: International Special 
Committee on Radio Interference) was founded in 1934 to set standards for controlling electromagnetic 
interference in electrical and electronic devices and is a part of the International Electrotechnical 
Commission (IEC). 

EMC 

Electromagnetic Compatibility (EMC) is the ability of electrical equipment and systems to function acceptably in 
their electromagnetic environment, by limiting the unintentional generation, propagation and reception of 
electromagnetic energy which may cause unwanted effects such as electromagnetic interference (EMI) or even 
physical damage in operational equipment. The goal of EMC is the correct operation of different equipment in a 
common electromagnetic environment. 
 
EMI 

Electromagnetic interference (EMI). The disruption of the normal operation of an electronic device or system 
caused by electromagnetic radiation or signals from other electronic devices. 

EIRP 

Effective Isotropic Radiated Power (EIRP) refers to power transmitted by a device, including system gains and 
losses. 

Frequency Register 

A document or list that organizes a set of intentional transmitters, with their respective characteristics, in-use at a 
specific work environment. The register is used to keep track of current and new electrical/electronic equipment 
and aids in the risk assessment process. 

Intentional Transmitter 

Any device that is designed to produce radio waves. 

SANS 

South African National Standards 

 

https://en.wikipedia.org/wiki/Electromagnetic_interference
https://en.wikipedia.org/wiki/Electromagnetic_interference
https://en.wikipedia.org/wiki/International_Electrotechnical_Commission
https://en.wikipedia.org/wiki/International_Electrotechnical_Commission
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Spectrum Licensed Equipment 

A spectrum license issued by ICASA relates to the right to use a portion of the radio frequency spectrum subject 
to conditions. 2-way radios are examples. 
 
Transceiver 

A device that combines both a transmitter and a receiver into a single unit (such as two-way radios, for example). 

Type Approved Equipment 

Type approval is granted to a product incorporating a radio frequency transmitter and/or receiver that meets a 
minimum set of regulatory technical and safety requirements and operates in a frequency band reserved for 
Industrial, Scientific and Medical (ISM) equipment. Type approval by ICASA is required before a product is allowed 
to be sold or used in South Africa. No spectrum license is required for WiFi, Bluetooth, Zigbee, Short Range 
Devices, GSM etc.  

Unintentional Radiator/Emitter 

A device that creates radio frequencies as a byproduct that is unintentionally radiated from the device. 

Permit 

A permit is a document that allows a new electric/electronic device to be used on site on a temporary basis. For 
a device to receive a permit it must comply to all the regulations stipulated by ICASA as well as a site-specific 
Frequency Register.  

CoC – Certificate of Compliance 

A CoC permits a new electric/electronic device to be used on site on a permanent basis. A CoC can be issued 
only after a permit has been issued and the device does not cause unwanted interference to existing systems 
(confirmed with site acceptance testing). 
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2. BACKGROUND 

Trackless Mobile Machinery (TMM) and rail bound equipment (RBE) used in mining operations, require the 
implementation of technologies that are used to prevent collisions to increase mine operation safety. When 
different technologies are installed on a particular site, a method of frequency management is recommended to 
minimise inter-system interference. 
 
The aim of this document is to provide a framework that can be used by SAMI to draft site-specific Frequency 
Spectrum Management Plans to manage the use and installation of different technologies (including CPS), as 
well as different intentional RF transceivers on site.  
 
This document will include the following key points: 
 

• Common CPS sensor operating frequencies of technologies used in South Africa, including devices 
sourced internationally.  

• Consideration of vehicle-to-anything (V2X) standards and the operating frequencies used in other regions 
for V2X. 

• Human risk 

• Consideration of how the current regulations contained in the Gap Analysis Document can be amended 
to enable V2X standards and components to comply with the frequency bands permitted in South Africa 
and the timelines that would be required for such amendments. 

• A framework to develop new technologies at new frequencies. 

• ICASA Type Approval or Spectrum License application process. 

3. PURPOSE 

The main purpose of this document is to: 
 

• Propose a format (that can be used across the mining industry) for the drafting of a register of radio 
frequencies in use at each mining site (intentional transmitters). 

• Provide a risk assessment methodology to identify and limit harmful interference. 

• Comment on regulatory compliance for all intentional transmitters. 

• Provide a guideline on how to apply for a Spectrum License or Type Approval from ICASA. 
 

4. AN INTRODUCTION TO FREQUENCY REGISTERS 

4.1 WHAT IS A FREQUENCY REGISTER AND WHY IS IT IMPORTANT? 

 
A frequency register is a document that contains information regarding all the new and existing equipment, that 
are intentional transmitters/transceivers (only the transmitter part of the transceiver) and is intended to be used at 
an active mining site, above or below ground. A frequency register intends to regulate the use of intentional 
transmitters on site to decrease the amount of possible inter-system Radio Frequency (RF) interference scenarios. 
The register is also useful for frequency planning before purchasing equipment to be used on site.  
 
The required information to conduct a risk assessment on a specific transmitter will be captured in the register. 
The frequency register and risk assessment will be used by the radio frequency representative appointed by each 
mine to issue a permit or CoC. 
 
* Radio Frequency (RF) is a term used to describe a variety of radio waves. 

4.2 WHO IS RESPONSIBLE FOR THE CREATION AND UPDATING OF THE FREQUENCY REGISTER? 

 
Each mining organisation needs to appoint a responsible person to create and continuously update the frequency 
register. It is recommended that such a person be technically knowledgeable and able to understand concepts 
surrounding radio frequencies produced by electrical and electronic equipment.  
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4.3 UNINTENTIONAL EMITTERS 

 
Unintentional emitters (electrical/electronic equipment that does not intentionally transmit a signal) are regulated 
by SABS using CISPR Standards. These standards are used for electrical/electronic equipment that is not 
classified as intentional transmitters. The CISPR standards specify certain levels of emissions as well as immunity 
that electrical/electronic equipment must adhere to or be able to withstand.  
 
To mitigate the risk of unintentional RF emitters within a mining environment, all electrical/electronic equipment 
not classified as intentional transmitters used on site, must comply to the relevant CISPR standards. 

4.4 DRAFTING A FREQUENCY REGISTER 

 
To generate and update a list of current intentional transmitters that is used on site, the following information must 
be included in the list, as a minimum: 
 

• System Name 

• System Function 

• Operating Frequency (Band) – ICASA Certificate 

• Maximum EIRP – ICASA Certificate 

• Location of use 

• Interval of intended use i.e., Daily, Weekly, Monthly, Once-off. 

• Risk Assessed 
 
A proposed template for the creation of a frequency register will be made available in a separate Microsoft Excel 
worksheet (Proposed Template of a Frequency Register).  
 
The information in the register can then be compared to the following documents: 
 

• Table 1 of this document 

• The National Radio Frequency Plan (available at: https://www.icasa.org.za/legislation-and-
regulations/radio-frequency-spectrum-plans) 

• The National Radio Frequency Spectrum Regulation (available at: 
https://www.icasa.org.za/uploads/files/Radio-Frequency-Spectrum-Regulations-2015.pdf)  

 
The following flow charts indicate the process of populating and updating the frequency register, as well as the 
steps to follow to ensure that equipment that is to be used on site is approved to be added to the register.  
 

https://www.icasa.org.za/legislation-and-regulations/radio-frequency-spectrum-plans
https://www.icasa.org.za/legislation-and-regulations/radio-frequency-spectrum-plans
https://www.icasa.org.za/uploads/files/Radio-Frequency-Spectrum-Regulations-2015.pdf
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4.5 METHODOLOGY FLOW OF RECORDING ENTRIES IN THE FREQUENCY REGISTER 

 

Figure 1 - System Overview Flow Chart 
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4.6 METHODOLOGY TO ACQUIRE APPROVAL OF A NEW SYSTEM/TECHNOLOGY 

For a new system/technology to be used at a mine, there are three main compliance scenarios to investigate. 
Follow the instructions in Figure 2. 
 

• Does the new system have a CE mark only? 

• Does the new system have a CE mark as well as ICASA approval? 

• Is the system a new development? (Neither CE mark nor ICASA Approval) 
 

 

Figure 2 – ICASA Approval Flow Chart 
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5. ICASA – REGISTRATION COSTS AND TIMELINES 

5.1 ICASA APPROVAL FOR ABOVE AND BELOW GROUND MINING EQUIPMENT  

 
It is stated in the Electronic Communications Act (ECA) 36 of 2005 [8] (available at: 
https://www.gov.za/sites/default/files/gcis_document/201409/a36-050.pdf)  that no product used or manufactured 
in South Africa may cause intentional or unintentional RFI or EMI to existing electrical/electronic equipment. Thus, 
all intentional transmitters used at a mining site (above or below ground) must have either an ICASA Type-
Approval or an ICASA Spectrum License. This will ensure that an accurate and reliable frequency register is 
maintained.  
 
The ECA of 2005 states the following:  
 

 
 

The act was then amended in 2014 to read as follows (the document can be sourced from: 
https://www.icasa.org.za/legislation-and-regulations/electronic-communications-act-2014): 
 

 
 

Thus, all electrical/electronic equipment that include wireless transceivers and is intended to be used in South 
Africa (above or below ground) requires approval from ICASA. 

5.2  THE ONUS OF APPROVAL 

 
When a mining organisation sources the electrical/electronic equipment locally, the onus to have the product 
ICASA approved is on the supplier of the product.  
 
If the product is sourced internationally, the onus may be on the mine (as buyer or importer of the technology) or 
the supplier to ensure that the equipment is approved by ICASA for use in South Africa. This includes any 
equipment that is to be used above or below ground. ICASA states the following on its website as guidance on 
responsibilities: 
 

https://www.gov.za/sites/default/files/gcis_document/201409/a36-050.pdf
https://www.icasa.org.za/legislation-and-regulations/electronic-communications-act-2014
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The following information pertaining to exemptions from type approval is also available on the website: 
 

 
 

5.3 HOW TO APPLY FOR ICASA APPROVAL 

 
To register a new product at a new frequency with ICASA, first determine if the system requires a Spectrum 
License or a Type Approval. If the frequency band of operation of the new system does not form part of the ISM 
(Industrial, Scientific, Medical) frequency bands, which are listed in the Radio Frequency Spectrum Regulations 
document (available at: https://www.icasa.org.za/uploads/files/Radio-Frequency-Spectrum-Regulations-
2015.pdf), then a Spectrum License will be required from ICASA. If the frequency band of operation of the new 
system is listed in the Radio Frequency Spectrum Regulations document (ISM Frequency Bands), then a Type 
Approval from ICASA is in order. 
 
Follow the steps on ICASA’s website apply for the specific license that is required for the new system. Appendix 
C lists the technical information required by the website to apply for Type Approval. To ensure a successful 
application, gather the needed information (as in the appendix) before attempting to start the process on the 
website. 
 

5.4 FEES 

The following is an indication of the fees that is associated with ICASA applications per piece of equipment at the 
time of the compilation of this document. As such, it should be noted that the fees are subject to change. 
 

• Type Approval for RF equipment – R5516 per application  

• Spectrum License – R2758 Unit Price per MHz Paired.  
 

The turnaround time per application is 30 days per revision. Thus, the total application approval time is dependent 
on the number of queries returned on your application by ICASA. 

 

6. FREQUENCY RISK ASSESSMENTS 

A risk assessment must be conducted on all frequencies that is intended to be used on the mine site (all systems 
recorded in the Frequency Spectrum Plan or Frequency Register). The mine needs to appoint an individual that 
will be responsible for conducting the risk assessments. This person should either be the same one as would be 
responsible for the frequency register, or should work closely with such individual(s) to ensure that the register is 
adapted as needed together with the performance of risk assessments. 
 

https://www.icasa.org.za/uploads/files/Radio-Frequency-Spectrum-Regulations-2015.pdf
https://www.icasa.org.za/uploads/files/Radio-Frequency-Spectrum-Regulations-2015.pdf
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Note that no frequency recorded in the Frequency Register may have a maximum EIRP (Effective Isotropic 
Radiated Power – Transmit Power) of above 500mW for underground mines based on the ME-02-2003 Document 
[9], regardless of the allocation in the National Frequency Spectrum Regulation. 
 
Use the following steps (as shown in Figure 3 - Risk Assessment Flow Chart) as a guide to conduct a Risk 
Assessment on a new or existing system: 
 

• Determine if the frequency band of operation and EIRP of the system is within specified regulations 
stipulated by ICASA. 

• Use the operating frequency and EIRP of the system in the FRIIS formula to calculate the field strength 
in the direct vicinity of the system (note that an Excel document with the formula pre-entered to conduct 
these calculations will be provided). 

• The transmitted field strength of the system can be used to determine the separation distance between 
systems to avoid unwanted interference.  

• Evaluate the installation/location where the system will be used and determine the likelihood that the 
system will cause interference with existing systems in the area. 

• Issue a Permit for the system to be temporarily installed or used on site. 

• Conduct an on-site evaluation of the system to determine if a CoC can be issued. 
 
*Permits authorise the use of electrical/electronic equipment on site for a limited amount of time. 
*CoC authorises the use of electrical/electronic equipment on site permanently. 
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Figure 3 - Risk Assessment Flow Chart 

 
 
 



ITC Services 
Frequency Spectrum Management Plan  CPS 

File ID: WP8068_Frequency_Spectrum_Management_Plan_Rev3.0 Rev 3.0 Page 15 of 31 

6.1 HUMAN RISK – ICNIRP LEVELS 

 
The International Commission of Non-Ionizing Radiation Protection (ICNIRP) is a scientific organisation that 
researches and determines limits for human exposure to electric, magnetic and electromagnetic fields. 
 
The ICNIRP safety levels are illustrated below. If any electrical/electronic equipment emits/transmits below these 
levels at that specific frequency, it poses a negligible risk to human safety. Note that, if an electrical/electronic 
device has been tested and type approved by ICASA before its sale or use, then its emissions would be below 
the ICNIRP limits of electric and magnetic field exposure. 
 
 
 

 

Figure 4 - Reference Levels for Exposure to Time Varying Electric Fields 
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Figure 5 - Reference Levels for Exposure to Time Varying Magnetic Fields 
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7. CPS SYSTEMS USED FOR TMM’S IN THE MINING INDUSTRY 

7.1 LIST OF TECHNOLOGIES TYPICALLY USED IN SOUTH AFRICA WITH THEIR RESPECTIVE 
OPERATING FREQUENCIES 

 

Table 1 - CPS Technologies with Operating Frequencies 

Area of Operation Technology Frequency EIRP 

Above Ground GPS 1215-1260MHz 
1563.42-1587.52 MHz 

Rx* Only 
Rx* Only 

 AI Cameras 2.4-2.483GHz 
5.150-5.350GHz 

100mW  
200mW 

    

Below Ground RFID 
applications 

70-119 kHz 
119-135 kHz 
13.553-13.567 MHz 
865-868 MHz 
865-868 MHz 
865-868 MHz 
915.2-915.4 MHz 
915.4-919 MHz 
919.2-921 MHz 

42dBuA/m @ 10m 
72dBuA/m @ 10m 
60dBuA/m @ 10m 
C*1,2,3: 100mW 
C*4,7,10,13: 2W 
C*5,6,8,9,11,12,14,15: 500mW 
100mW (Passive Tags Only) 
4 W 
4W @ 920MHz 

    

Above or Below Ground Radar 915.1-915.2 MHz 
1215-1300 MHz 
2.7-2.9 GHz 
5.57-5.65 GHz 
24.05-24.25GHz 

25mW 
Spectrum Approval Dependant 
Spectrum Approval Dependant 
Spectrum Approval Dependant 
100mW  

 Lidar 331.49 THz 
193.55 THz 

Outside the Microwave Frequency 
Band.  

*C – Channel 
*Rx – Receive 

 
All technologies/systems that implement intentional transmitters/transceivers, used in South African mines, must 
be limited to transmit power or 500mW, even if the specified band of operation states otherwise. This is stated in 
the ME-2-2003 document [9]. The ME-2-2003 document discusses the use of radio transmitter frequencies and 
radiated power transmitted by equipment used in underground mines. A new version of the document was 
submitted for review and approval, but it is still marked as a draft document and has not yet been approved.  
 
There are three ITU regions in the world, numbered as ITU Regions 1, 2 and 3. Each region has their own 
frequency band allocation and contains different countries which in turn can have their own regulatory body that 
regulates the frequency spectrum allocations. ICASA is the regulating body that regulates the frequency 
allocations in South Africa. Below is a map showing the ITU regions: 
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Figure 6 - ITU Regions of the World 

 
 
When considering the acquisition of a new system/technology from a different country (other than those specified 
under ITU Region 1), then the new system must comply to the allocated frequency band in South Africa. ICASA 
will have to approve the use of the new system in South Africa (Either Type Approval or Spectrum License). 
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8. VEHICLE TO ANYTHING (V2X) 

V2X refers to a set of communication standards that enable vehicles to communicate with their surroundings, 
including other vehicles, pedestrians, infrastructure and the Internet. The two main V2X technologies used are: 
Dedicated Short Range Communications (DSRC) and Cellular-V2X. 
 
Both the listed technologies operate in the frequency range of 5.85GHz – 5.925GHz. DSRC is based on the IEEE 
802.11p standard. C-V2X is based on the 3GPP Standard and uses Mobile Cellular communications to enable 
V2X technology to operate correctly. 
 
The frequency band (5.85GHz – 5.925GHz), is a dedicated band specified by ICASA and the Radio Regulations 
for ITU regions 1, 2 and 3 to be: 
 
 

Table 2 - 5.85GHz – 5.925GHz Band Allocation for ITU Regions 1,2 and 3 

ITU Region 1 (South Africa) ITU Region 2 ITU Region 3 

FIXED FIXED FIXED 

Fixed Satellite Fixed Satellite Fixed Satellite 

Mobile Mobile Mobile 

 Amateur Amateur 

 Radio Location  

 
* FIXED means radio communications between fixed locations, such as buildings that don't move as opposed to mobile 
communications 

 
The abovementioned frequency band is not specified in the Radio Frequency Spectrum Regulations 2015, thus 
if a new V2X technology is proposed to be used in this frequency band it will be subject to a spectrum approval 
license from ICASA. 
 

9. CONCLUSION AND RECCOMENDATIONS 

A frequency register or frequency spectrum management plan is a necessity for any mining organisation to 
function optimally. Sources to ease the process of compiling a register and conducting risk assessments will be 
provided with the document, including a template for a frequency register and an Excel sheet that would ease the 
calculation of field strength for inclusion in frequency risk assessments to ensure compliance with all the 
necessary regulations.  
 
For additional information regarding EMC testing, methodology and capable laboratories, refer to the EMC test 
methodology document. 
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10. ANNEX A: ME-2-2003 DOCUMENT 
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11. ANNEX B: DRAFT DOCUMENT – MS-2-2010 
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12. APPENDIX C: ICASA APPLICATION TECHNICAL REQUIREMENTS 
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