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Challenges

Scotland’s topography

Edinburgh’s water comes from the
REETTS

@ This means the water will be
SCOttISh incredibly high pressure and needs
a el' to be managed.

Resea rCh Qu estion S = Hor|zons Because of population location, Public Opinion

combined with topography, the

flow rate and pressure requirement . gecause of previous failures, in-line
will vary incredibly across even one hydro is deemed unreliable.

city.

. Is it feasible to replace PRVs with in-line hydrokinetic turbines to
control greatly variable pressure and recover energy from the SWDN?

Can this be done in a way that complies with the strict regulatory

framework that governs Scotland’s water supply. * This highlights the need to prioritise

robustness of design

What type, scale, and configuration of turbine would successfully
execute this task?

Proposed Methodological Approach R2CULT-R U4

* Priorities — Pressure regulation ability, robustness of design, large range of operating conditions. Pump-aS-tU rbine
» Safe and adequate pressure deliverance to customers -l
* Reduced down-time and less maintenance - SR * This is a pump that has been
* Applicability to Scotland’s hugely varying water flow conditions Xp? . redeployed in reverse

Analysis of flow data from key Scottish Water sites — pressure, flow rate, rate of variability. : ' Very small range of effective

* Identify flow typical conditions conditions due to the specific

nature of pump designs.

Literature review and benchmarking of current technology.

* Current technology in place does not meet several of the criteria.

Francis turbine

Identification of any missing areas of required knowledge, and plan to fill gaps. \

* Conduct research into the required areas to offer the academic world new and novel 28/ e ' Incredibly versatile turbines, can

information B 4 deal with a wide range of
‘ pressure
Mechanical design of a turbine device with the novel approach of prioritising downstream flow
control. ; R A very common turbine around
' the world

Woodend Difgen Hydro \

* Pump-as-turbine configuration, so;
* Small range of operable
conditions
* Not incredibly robust

chtté'rr’h : Despite issues with other sites, this site

www.scottishwater.co.uk
Tt v s Sl Follow us 1 @

—_—— — operates well, and benefits for Scottish
Woodend D:fgen Hydro Water can be seen;
¢ 18 tonnes of carbon
dioxide equivalent saved

annually l—- W 00

If issues around robustness and = ‘ 5 g

reliability were resolved with a new i
design, this benefit could be applied " : »  N \//

across the country : \
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