[image: Discover University of Wales Trinity Saint David] 

	Major Project Questions 


Student: Matthew Parry
Assessor: Rob Goodson & Kelvin Lake

	Question 1
Is the calculation on page 2 correct; is this calculated for a single triad period, so should be 3 times this for any one Winter period, so what would the site of interest cost for power usage over the 3 triads?

Question 1 Response (maximum 200 words)

Yes, the calculation is correct, but the sentence detailing this does not describe this as accurately as I envisaged. The sentence should have read “According to Ben Burggraaf Dwr Cymru typically consumes 30 MW from the grid during Triad periods.” The 30 MW usage is a combined total over the three 30-minute period. During any Triad period Dwr Cymru shutdown as many assets as possible and only allow plant and equipment to operate which keep the asset within its consented parameters. Lower Lliw pumping station is one of the sites that continues to operate during Triad periods as this supply’s raw water to Felindre Water Treatment Works which constantly require treated water to supply to its catchment. So, a renewable source generating 1350 kWh of energy stored and used during a Triad period would save Welsh Water £67,000.
  

























	Question 2
Do you have any idea of the required annual maintenance programme for such an Archimedes Screw Turbine, and its efficiency for the size required? 

Question 2 Response (maximum 200 words)

This would be determined based on manufacturers guidance. However, as a rough guide assuming Welsh Water complete a weekly operator visit of the turbine for a visual check looking at general wear of the screw and an overall check of the integrity of the system. The cost of an operator is £40 per hour. If the visit lasts three hours, then the total cost for an overall weekly check would cost £6240 per year.

Assuming there would be two visits by an electrical and mechanical trained person to complete maintenance based on the manufacture’s guidance. The cost per hour to Welsh Water for a craft trained persons is £45 per hour. Assuming these visits were every six months and each visit was completed over eight hours, then the total cost for both mechanical and electrical visits would be £1440. Therefore, the total maintenance labour cost could be in the region of £7680 per year. 

In terms of efficiency an Archimedes Screw operating at maximum flow would be in the region of 85-90%. However, this would dependant on the manufacture’s efficiency curve.






























	Question 3
Does your installation cost of £600,000 account for the required lithium ion batteries, and is there physical capacity at the pumping station for this facility?  Are these two sites 20 miles apart, if yes, any idea of transmission loses?

Question 3 Response (maximum 200 words)

Yes, the £600,00 is inclusive of the lithium-ion batteries. During the project Whitland Engineering were contacted to give a budget quotation for this scheme but due to the current pandemic were unable to attend site. After some research around the cost of lithium-ion storage it was discovered that the price per kWh of lithium-ion in 2020 is £120 and is predicted to drop to £80 by 2023 (BloombergNEF, 2019). Using the 2023 predicted cost against a 1.35 MWh storage system would give £108,000 price for a battery storage system.
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Figure 1 Distance between Lower Lliw Pumping Station and proposed hydro application
Both sites are approximately 450 metres apart from each other and there is room available for two ISO containers which would be able to store 2 MWh of lithium-ion batteries. When considering transmission losses over this distance then this would be roughly around four percent per mile which when comparing this with the distance between Lliw Reservoir and Lower Lliw Pumping Station would be an eighth of four percent which would account to half a percent in transmission losses (Wirfs-Brock, 2015). 









	Question 4
Do you think that COVID-19 will influence the future direction and decisions made by Welsh Water specifically regarding the issue that you have discussed?

Question 4 Response (maximum 200 words)

Welsh Water plan the investments of their assets over blocks of 5 years called AMP (Asset Management Plan). The latest AMP began in April at the start of the COVID-19 pandemic. Their programme of works includes various site upgrades and new installation as well as renewable energy schemes which are vital to their 2050 vision of becoming self-sufficient for their energy requirements. As Welsh Water are considered an essential service the projects currently being completed have continued as they are important to protecting the environment and wider community interests. Specific measures have been deployed to protect their workforce and ensure the government guidelines are followed. 

What this pandemic has shown is having a reliable and robust water sector gives customer and the regulative body confidence that the assets and services are still being delivered to the high standards set by OfWat. This includes having a self sufficient and reliable renewable energy portfolio so that the business can continue to make cost savings that are re-invested in upgrading assets and ultimately improving the environment and local communities.
































	Question 5
In terms of flora and fauna, which type of turbine is the most sympathetic?  Why?

Question 5 Response (maximum 200 words)

One of the most fundamental discussions when selecting a turbine is how much energy can be generated. However, when installing such a system the local biodiversity must be considered. For example, when wind turbines are installed many hours are spent conducting Flora and Fauna surveys of the area in which the turbines will be installed. Any local ecosystem must be persevered even if there is opportunity for substantial capital revenues. For hydro turbine applications fish passes and other mechanical interventions are utilised to protect the ecosystem. Plus, additional aeration can be applied to protect plantation and  invertebrates, the aquatic nymphs and larvae. Hydro turbines can destroy both Flora and Fauna if not properly selected to suit the environment (Varndell, 2013). 

When comparing the range of turbines discussed in the report 
a Pelton/ Turgo would be most sympathetic to both Flora and Fauna species. This is because high pressure heads in which they operate generate a high-pressure jet which moves the turbine. Robust fish guards can be utilised to stop fish passing into the turbine which would be less likely to have an adverse effect on the indigenous ecosystem.
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