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1. Introduction  
 

This development project is based in The Royal Mint, which is a coining and bullion mint located in 

Llantrisant, South Wales.  The most profitable department within the mint is Bullion, which involves 

mass producing silver bullion coin to be packaged in boxes to be sent to the customer in bulk, as 

shown in figure 2.  The Royal Mint is recently finding this line of products to be the most lucrative 

part of the business, so much so that there is not sufficient production capability to meet the 

demand.  To improve the bullion coin production capability, an additional press is required in the 

shop floor.  The aim of this project is to provide an additional press which meets all current safety 

standards and regulations, as well as meeting the mass production performance requirements of 

The Royal Mint.   

 

Figure 2 – Silver Bullion Coin Packaged 

After carrying out comparisons between presses available on-site, second hand presses available in 

the UK, and new presses which can be sourced from Grabener in Germany, a second hand press was 

chosen to be most suitable.  This comparison will be explained in this proposal.  Purchasing second 

hand presses allows substantial cost savings, while also matching the performance of modern 

presses.  The main issue with buying old presses, is that they do not meet modern safety standards 

and regulations. 

The research will involve identifying what British or European regulations and standards the project 

will need to adhere to, to ensure everything is up to standard.  These will include standards such  as 

BS EN 13849 (Safety of Machinery), BS ISO 16092-2 (Machine Tools Safety – Presses), PUWER regs, 

and many others.  The sources of these standards are International Organization for Standardization 

[2] who develops and publishes many standards, and legislation.gov.uk [3], which are the most up to 

date and reliable sources of safety standards available online.  

Silver Bullion Coin Boxed Ready For Sale 
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2. Background to the Proposed Research 
 

The Royal Mint is a coining mint, which means it’s primary purpose is to produce circulation coins for 

countries around the world.  However it has also spread its capabilities to produce gold and silver 

bullion to produce greater profits.  This involves the production of silver and gold coins, as well as 

bars to sell to the public either as collectable and investment items.  This section of the mint is still 

growing rapidly as the company can sell as much bullion as they can produce, being very high in 

demand by customers. 

The royal mint produces bullion with the use of a coining press, which automatically feeds coin 

blanks into a press, which then either double, triple or quadruple strikes the coin depending on the 

level of detail required.  This produces around 200 coins per minute when double striking, 

specifically for production of 1oz silver bullion coin (999 fine silver), shown in figure 3. 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Aim 
The purpose of this developmental project is to implement an additional bullion coin press into the 

production area, study what standards and regulations must be adhered to, study what modification 

work is required to meet these standards, and then make the changes. Currently there is only one 

press in the plant that can mass produce bullion, at a rate of 200 coins per minute being double 

struck (meaning struck twice before being ejected from the machine).  This press breaks down very 

frequently due to mechanical and electrical parts failures, and this completely halts all production of 

bullion.  This is unacceptable for the business as bullion is the most profitable part of the business, 

so it is imperative that this process is improved by reducing the risk of production halting as a result 

of the only press failing.  For example, due to downtime because of the current single bullion press 

suffering numerous catastrophic failures between 02/03/21 to 31/09/21, this cost the mint £1.8m in 

bullion production alone.  Table 1 below shows how the single press cannot keep up with current 

forecasts for demand.  A second press will allow the mint to meet this demand. 

[8]  Figure 3 – 1oz Britannia 2022  Silver Bullion Coin 

Silver Bullion Coin 
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Table 1 - Bullion Press Run Hours vs Forecasted Demand 

It has already been decided that a second hand press will be bought from another UK based mint 

called Pobjoy Mint.  The press has not been used in production for around 20 years so it is known 

that the press will not meet modern safety standards for it to be used on the shop floor.  The new 

press must be capable of producing 200 double struck coins per minute, capable of striking coins up 

to 42mm diameter and 4mm thick, and producing 200 tonnes of pressing force. 

 

 

 

 

 

 

As a second hand press is being used which was built in 1982, there is a requirement for extensive 

evaluation and development of its safety systems.  The costs of this must also be determined so that 

the costs of upgrading the older machine can be compared with buying a new one direct from the 

German press supplier, Grabener.  It is expected that the required changes will not be too difficult to 

implement and the project will result in far less expenditure than if the company bought a new 

press, while matching its performance in production. 

 

 

 

 

 

[9]  Figure 4 - British Pobjoy Mint – Seller of the Press 

- Press 

Capability 

(Hrs) 

- Forecasted 

Demand 

Bullion Press Run Hours vs Forecasted Demand 
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3. Aims & Objectives 
 

The aim of this project is to reduce the risk of bullion production being halted as a result of the single 

press being down due to breakdown.  Having this additional press will allow production to continue 

if a breakdown occurs, whilst also allowing double the bullion to be produced when both presses are 

operational. 

The seller has explained what they understand about the electrical safety system currently in place, 

and it is known that the system is not fail-safe, which will need to be overhauled.  Even though the 

current interlock circuit is dual channel, the componentry is very outdated and must be fully 

overhauled with modern and fail-safe equipment.  Fail-safe meaning that if there is a fault such as a 

cable breakage or interlock failure, the machine could operate without guarding being in place, 

resulting in operators being able to access moving parts or exposed electrical conductors.  This is 

unacceptable for the equipment to meet modern safety standards. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Around the press there is a sound deadening enclosure, and doors around the press itself which 

cover the electrical control panels as well as the motor and flywheel.  The front and rear doors have 

an outdated interlocking system which is not fail-safe, and does not use safety componentry with 

monitored contacts to ensure the system operates as required.  Most of the doors around the 

machine do not have interlocks which is completely unacceptable for this machine to be used on the 

shop floor.  If the front and rear door interlocks fail and the doors are not closed due to operator 

error, the machine could run with moving parts being exposed.  People could come into contact with 

moving parts and exposed electrical parts. 

Figure 5 – Original Electrical Control Panel 

Original Electrical Control Panel 
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Figure 6 - Moving parts in right side door 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 7 - Moving parts inside rear door 

Moving Parts in Right Side Door 

Moving Parts in Rear Door 



9 
 

Extensive research will need to be carried out on what standards and regulations must be adhered 

to for this machine to be considered safe to use for production.  These must then be complied with 

by installing modern safety equipment to the control system, which will drastically improve the 

safety of the machine. 

The key safety circuit/interlock functions that have been identified for improvement include: 

I. Emergency stop circuit 

II. Guard interlocks (high integrity) 

III. Guard interlocks (low integrity) 

IV. Operator feedback via HMI 

These must be improved by designing a new safety control circuit according to BS ISO 16092-2 

(Machine Tools Safety – Presses) and should achieve a minimum performance level target of PLr c, 

so could be PLr d or PLr c, depending on ease of implementation.  This performance level is a 

requirement for the machine’s risk assessment according to EN ISO 13849-1:2015 [4]. 

 

[5]  Figure 8 - Required Performance Level for a Safety Function according to ISO 13849-1:2015 

To conclude, the main objectives include the following: 

• Prevent production stoppages 

Availability of additional press will prevent this. 

• Reduce Expenditure 

Sourcing and upgrading an older press will cost far less than buying new.  Costs must be reduced 

as much as is reasonably practicable. 

• Learn what standards and regulations must be complied with 

This study will provide an understanding of the required standards that a machine’s safety 

system must adhere to. 

• Design and develop an effective electrical safety circuit 

Research must be conducted into what standards must be complied with when designing an 

electrical safety control circuit.  The circuit must then be designed  to comply with this. 

Required Performance Levels 
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4. Development Methodology 

4.1 Outline of Developmental Method 
A parts list will need to be produced and costed before beginning the project so that the cost of the 

whole press renovation can be compared with the cost of a new press with modern systems already 

in place.  These costs must be shown to management so that funding can be authorised. 

The costs of delivering and positioning the press will need to be established, then a date for delivery 

organised. 

The machine must be delivered into the plant with the help of an external heavy machinery moving 

company (Beck-Pollitzer). 

Every door and guard must have an interlock switch installed.  There must be e-stops at every access 

point to ensure they can be quickly accessed to comply with The Supply of Machinery (Safety) 

Regulations 2008 [6] .  There is currently only an e-stop at the front which is not sufficient.  More will 

need to be installed on the machine.  All of the required equipment and tools will need to be 

sourced before starting the project. 

The system will then require research on the best suited components to use, and be designed purely 

in-house. 

The equipment must then be installed with effective planning of the installation activities.  The gantt 

chart will be used to keep track of this. 

4.2 Data Collection 
The newly installed safety circuit will need to be tested and inspected after installation to ensure it 

operates as required.  The tester will run the machine and simulate various faults such as leaving 

doors open and attempting to run the machine, to which it should operate and prevent the machine 

running.  All potential states must be simulated and results made note of.  The production speed of 

the machine must also be tested to ensure it meets the performance requirements of the mint, 

being 200 coins per minute.  The PLC can be connected to a programming laptop while live so that 

the various states can be monitored while the various components are tested on the machine. 

The new equipment must be inspected and tested after completion to ensure it is up to standard 

and complies with all relevant equipment regulations and standards.  All of the guards, displays, 

contactors, and PLCs will be tested by operating them in all potential fault states, following the Royal 

Mint’s standard operating procedure for testing of safety circuits.  The following performance 

metrics of the safety system will be tested: 

• Must isolate all forms of energy from the machine once an E-stop has been operated (air 

must isolate, clutch must disengage the flywheel, electrical supply to exposed areas must 

isolate. 

• Must stop the machine immediately. 

• The supply to the machine and machine itself must be visually inspected and tested 

accordingly to BS7671 18th Edition [7] 

• HMI must display the current fault. 

• PLC ladder logic and circuit drawings must be simple and understandable for other 

electricians. 

Regular planned maintenance and inspection must finally be organised to ensure the equipment 

remains in safe and effective condition. 
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4.3 Data Evaluation 
Once all of the equipment has been tested, the test and inspection paperwork must be evaluated to 

ensure the machine meets all electrical safety standards to ensure the safety of the operator.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.4 Risks & Limitations 
A large risk is that the project may not be completed by the deadline, which is at the end of 

December 2022.  This will result in the costs climbing excessively, with a goal of the project being 

keeping costs to a minimum whilst complying with all of the appropriate standards.   

4.5 Ethical Issues 
All of the data that will be used in the project for things such as gantt charts, emails between project 

stakeholders, photographs, costings etc, will be stored on work computers.  This means there will be 

issues relating to data storage and protection.  All data will be stored on the company cloud, which is 

password protected.  Any memory devices will be kept in a locked drawer in a locked office.  

 

  

[10] Figure 9 - Generic Schedule of Test Results BS7671:2018 

Generic Schedule of Test Results BS7671:2018 
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6. Resources & Planning 
 

6.1 Resources Required 
The safety control circuit will require all parts to be planned out and ordered via the Royal Mint’s 

parts supplier Brammer.  The contactors and PLC will be Allen Bradley as the Mint uses this brand 

very often so there is already a good understanding of how to install and program these 

components. 

6.1.1 Physical Resources 
Before starting the project, the required tools and equipment must be checked to be present.  If 

anything else is required it must be included in the costs of the project.  All of the new electrical 

equipment must be bought in such as a new electrical enclosure, wiring, PLC, e-stops, interlocks, 

trunking, HMI, and potentially new PLC software. 

6.1.2 Human Resources 
Due to the main project manager no longer working in maintenance, there may not always be time 

to install the required equipment to the press.  As a result, some assistance from the maintenance 

team may be required. 

A company will be required to move the press from the lorry that it gets delivered to the Mint on, to 

the correct location in the production area.  These must be liaised with to ensure the press is moved 

safely, without causing significant unnecessary disruption to the plant.   
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6.2 Gantt Chart 
 

Table 2 - Project Gantt Chart 

Project Gantt Chart 
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