Introduction to the REEF

This is a pictorial story of the REEF, a design for a revolutionary low head barrage
by Cornish water engineer and developer Rupert Armstrong Evans.

It starts with the original Severn Barrage, a Victorian idea to raise the water level
in the Severn so that the port of Gloucester could be more accessible for large
sailing and steam ships.

We then look at the negative implications of the 1980’s design for a conventional
barrage, with a spike of energy generated over a relatively short period of time
that would be determined by the timing of the tides rather than the need of the
grid. Environmental and logistical drawbacks of this design included:

1) Fish kill through: changes in pressure bursting swim bladders and the cutting
effect of the rapidly turning high pressure turbines.

2) Depriving wading birds of their habitat.

3) Cutting the Ports of Bristol and Cardiff off from the Sea, there by necessitating
large amounts of extra lorry movements from other ports, thus increasing air
pollution, raising carbon dioxide levels and putting an added load on the UK’s
roads.



The ‘REEF a system of very large turbines built into floatable concrete
caissons, similar in size and structure to those used in the D-Day Mulberry
Harbours and stretching from Minehead to Aberthaw, a route that unlike Cardiff
to Weston has no sandbanks or mud and would generate 50% more energy.

Floated in and locked to the sea bed, these very large diameter, bi-directional
turbines would turn slowly throughout the tidal cycle capturing the energy of the
tides as they ebb and flow and providing useful base load energy throughout
the day and the night, only stopping at slack tide.

Because of the low speed and low hydraulic head, fish would be able to swim
without danger through the openings. The tides themselves would still flow in
and out of the estuary and so a substantial part of the habitat for bird life would
be retained.

Ships would be able to cross the barrier through very large locks (1km long) for
much of the time without interruption or the need to close the gates. The gates
themselves would operate in much the same way as the new protection works
for Venice, which would float to close and sink to open, like a submarine.



The main function of the REEF is to generate electricity. Atkins and Rolls Royce
in their 2010 report for the UK government have confirmed that the energy that
could be generated by a REEF sited on the Aberthaw / Minehead route, would
be in the region of 30TW-h per annum, equivalent to around 12% of all the
electricity currently generated in the UK each year.

The cost of building the REEF would, at today’s prices, be in the region of £20
billion.

To put this in perspective, this is about a 5th the cost of HS2 (https://
www.railway-technology.com/features/hs2-cost/) and less than the price of
building Hinkley C - a nuclear power station which would have the same power
output, but have half the life, require refuelling on a regular basis, produce toxic
waste that mankind has still not worked out what to do with, and could, if there
was a repeat of the 1607 Tsunami event in the Severn, result in a ‘Fukushima’
like disaster for the UK.

The REEF would offer some protection against such a flooding event
reoccurring, present none of the pollution dangers inherent with nuclear power
and last considerably longer, providing power well into the next century. It would
also provide a degree of energy storage to cover demand surge.



What is needed next?

The bi-directional REEF turbine concept needs to be proved. For this to happen
a series of experiments using scaled down working and computer generated
models is required. A number of sites are available for this to happen, the first
being the mill leat at Trecarrell Mill. For sea trials a number of historic tidal mills
have been offered as test beds.

Finance for this scheme is required to in the first instance to help pay for the
research and then to develop the proposal for construction readiness.
Interested parties should contact:

Dr. Brian Mathew a partner of the Reef Project (Tel 07771607983)
bgfmathew@hotmail.com

or Rupert Armstrong Evans The REEF Project, Trecarrell Mill, Trebullett,
Launceston PL15 9OE. (Tel: +44 (0)1566 782323 e-mail: sales@evans-
engineering.co.uk
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Various proposals have

been developed over-the
years for a barrage across
the Severnto generate 2
electreity. The one in this
_picture being known as

the Shoots Barrage would
have run just.below the
second Severn crossing _
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Barrages are i 1l
benign however, and as
this photograph from the
barrage at the Bay of
/Fundy in Canada
demonstrates
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European Eels in decline and now protected by Eel
Regulations. Valuable commercial net fishery for elvers
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Marine Lamprey — Petromyzon marinus
River Lamprey\ Lampetra fluviatilis




Asiantacth yr
Amgylchedd Cymru
Environment

Agency Wales

Shad Facts

WOUIU 0 c U y 0 0

the building of a conventional barrage on
the Severn.
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feq-ted by a.
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* Messages from the Bay of Fundy
-Eric Van Walsum

* “Environmental Issues need to be part of the
Design”
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Map of options for energy generation in

the Bristol Channel
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Gigawatts hrs generated per day

Comparison of generation coverage between the Aberthaw - Minehead REEF and the Cardiff to
Western Barrage

=g A\herthaw - Minehead REEF Generation
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This graph shows how the REEF (in Black) would generate energy throughout
most of the day and night, only stopping at slack tide, compared to the ‘spikes’ of a
conventional barrage (in Purple). 18



The original barrage turbine
configuration. The high pres
turbines would have bee
responsible for the high mc

of fish passing through the

turbines both due to their cutting
action and the effect of the
pressure in bursting swin
bladders. - -



Reef Turbine 20m diameter x 600

The REEF’s low Likewise

pressure lanes for

turbines will be shipping are
not

disrupted.

~ The REEF is
designed to
be beni
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The Venice system of floating lock gates would be replicated to
prevent losses via the lock openings in the REEF for large ships

lagoon sea
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ATKINS

Rolls-Royce

SEVERN EMBRYONIC TECHNOLOGIES SCHEME

CONCEPT DESIGN OF A VERY-LOW HEAD DUAL GENERATION

The Atkins
Rolls Royce
report from
2010
estimated
the yearly
power output
from a Power

TIDAL SCHEME FOR THE SEVERN ESTUARY RI.EEF from
Minehead to
e fooon Aberthaw as
olume 1: Summary nepo
e 30.4TWh
DNS 159636
Cardiff-Weston Minehead-Aberthaw

Net energy yield

20.8 TWh

30.4 TWh
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The thick green line on the right shows the contribution the REEF could make
to UK base load electricity generation (30.4TW-h), bringing the total renewable
generation up to 145TW-h from current levels of around 115TW-h per annum

https://www.gov.uk/government/statistics/electricity-section-5-energy-trends https://en.wikipedia.org/wiki/ 26
Renewable_energy_in_the_United_Kingdom#/media/File:UK_renewables_generated.PNG
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The REEF Tidal Power Group

Evans Engineering
The environment friendly alternative to the Severn Barrage
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