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TMM REGULATIONS IN FORCE
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Sec 21 Compliance: All is well until
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Sec 21 Compliance: All is well until
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Up to 21 December 2022 there was no
regulatory expectation that any TMM must auto 

slow and stop.

As of 21 December 2022, there is a regulatory 
expectation that ALL TMMs fitted with Collision 
Prevention Systems must auto slow and stop

What Changed
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TMM COP GUIDELINE

“Minimum Requirements of 
implementation of the LAW”

TMM REGULATIONS

“THE LAW”

TMM REGULATIONS VS TMM COP Guideline
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TMM COP GUIDELINE
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TMM COP GUIDELINE STATUS
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TMM COP GUIDELINE
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TMM COP GUIDELINE
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Test vs Demonstration  SE BoK

Test

Technique performed onto the submitted element by which functional, measurable characteristics, 

operability, supportability, or performance capability is quantitatively verified when subjected to 

controlled conditions that are real or simulated. Testing often uses special test equipment or 

instrumentation to obtain accurate quantitative data to be analysed.

Demonstration

Technique used to demonstrate correct operation of the submitted element against operational and 

observable characteristics without using physical measurements (no or minimal instrumentation or test 

equipment). Demonstration is sometimes called 'field testing'. It generally consists of a set of tests 

selected by the supplier to show that the element response to stimuli is suitable or to show that 

operators can perform their assigned tasks when using the element. Observations are made and 

compared with predetermined/expected responses. Demonstration may be appropriate when 

requirements or specification are given in statistical terms (e.g. mean time to repair, average power 

consumption, etc.).
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It is all done
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Sec 21 Compliance:

1) What are the contractual 
requirements the sec 2.13.1 is 
placing on the CPS product 
providers

2) What are the burden of proof 
of conformance we require
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- SAFETY ENGINEERING TOWARDS SAFE MINING.
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5 Bullet 6 Day SEC 21 Testing : Surface TMMs

14

TMMs are CPS 
Ready

Install CPS on 
TMM at Mine

Interface 
TMM & CxD

Log Keeping
TMM & CxD

Self Diagnostics
TMM & CxD

1

Off Machine Testing

TMM

Machine Sensing, Machine 
Controller, EMC , ISO

2

On Machine Testing

CxD

Basic Detection and Tracking
CxD Interactive Scenarios

Scenarios 1 to …

3

Simulated Testing

TMMs CxD Integration 
Test 

4

On Machine
Testing

CxD Detection Robustness

5

Effective Warning 
Trial

TRL 4

TRL 4

TRL 4

TRL 6

TRL 7

TRL 8

Acronyms
CPS = Collision Prevention System

CxD = Collision Detection Device TRL = Technology Readiness Level

TMM = Trackless Mobile Machine

On Mine  Testing

Sign off Sec 21 
File

Operational

1 Day

2 Days

1 Day

1 Day

1 Day

Fail to Safe 
TMM & CxD

Scenarios …..

TRL 4

Basic Detection and Tracking
CxD Interactive Scenarios

Days indicated are actual test days excl. 

supplier setup time.



Page

Days indicated are actual test days excl. 

supplier setup.
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5 Bullet 5 Day SEC 21 Testing: Underground TMMs

15

TMMs are CPS 
Ready

Install CPS on 
TMM

Interface 
TMM & CxD

Log Keeping
TMM & CxD

Self Diagnostics
TMM & CxD

1

Off Machine Testing

for CxD

TMM

Machine Sensing, Machine 
Controller, EMC , SANS 1589

2

On Machine Testing

CxD

Basic Detection and Tracking
CxD Interactive Scenarios

3

Simulated Testing

TMMs CxD Integration 
Test 

4

On Machine Testing
CxD Detection 

Robustness

5

Effective Warning 
Trial

TRL 4

TRL 4

TRL 4

TRL 6

TRL 7

TRL 8

Acronyms
CPS = Collision Prevention System

CxD = Collision Detection Device

UG = Underground

TRL = Technology Readiness Level

TMM = Trackless Mobile Machine

On Mine Testing

Sign off Sec 21 
File

Operational

1 Day
2 Days

1 Day

2 Days

1 Day excl. EMC and SANS

Fail to Safe 
TMM & CxD


	Untitled Section
	Slide 1: Multi Disciplinary Task Team Meeting 26 January 2023
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15


