Hydropower
A New Lease of Life

“Alternative Energy for David Williams
Landowners and Farmers™
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What is Hydropower?

d h.' autils ;-*

Run-of-River
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What is Hydropower?

Diversion Channel
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Hydro Basics

“It all depends on the head”
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Hydro Basics

.... and Flow Rate

Head (H)

Flow rate (Q)
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Hydro Basics

Power

Water power
available=H x Q

Power output also
depends upon:

Head losses
Turbine Efficiency
Generator Efficiency s
Drive losses |
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Hydro Basics

“There’s no such thing as a 80 kW water turbine”

Medium Head = 10m Low Head = 1m
Elow = 1m3/s P =80 kW Flow = 10m3/s P= 80 kW
A

Small water turbine _
Large water turbine
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Hydropower in the UK

Present situation

SCOPE
« Pumped Storage

Storage hydro

Run of river hydro

Micro hydro

« Refurbishment/replacement and upgrade of old plant
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Energy recovery from water supply and water treatment




Hydropower in the UK

Policy and Legislation

FOR:

* Renewables Obligation (and Feed-in Tariffs)
« EU Renewable Energy Sources Directive

» Regional Development Plans
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Hydropower in the UK

Renewables Obligation

New projects

.

Refurbishment and upg'rade of éxigting projects
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Hydropower in the UK

Potential By

EA Hydro mapping
study 2010

26,000 barriers
4,000 “win-win”
hydro / fish pass
~ 600 MW

DECC / WAG study
250 MW
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1. Renewables Incentives#
Renewable Obligation

- = ‘) -,/
Feed-in Tariff Yy \

FIT Review 2011
Possible changes to tariffs - uncertainty
Implementation Apl 2012 - uncertainty
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Challenges

2. Environmental Regulatig)

Available Flow <\\\ |
D>
Fish screen.xn\ )

Fish pa s/s
Eel regulations

Regulatory bottlenecks
Increased numbers of applications
L_ocal views
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Challenges

Angling Trust
Position Paper: Run of River Hydropower

3. The Angling Trust (Q'

ANGLING

TRUST

Emotive

Inaccurate , H l"" ‘jm... .q
: I lllll"“'"' ™~
Destructive I! il _4“

Bridges to be built

Godtvnse f; top left: perch cliced in half by hydro blades; hydro turbines on the River
Mole in Surrey; saimon leaping over Hexham bridge footings; an artist’s impression of
Marlow weir with Archimedes screws installed.

November 2011
@Angling Trust
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B) Environment Guidance
T i

The Water Abstraction and Impoundment
(Licensing) Regulations (Northern Ireland) 2006

Guldance for operators of abstractions & Impoundments N I —c

N\ natural
¥ scotland

TTISM COVERMMENT

Good pract
agency hyd

The environ GU Idance fOI'
oponet developers of run-of-
river hydropower
SChemeS Guidance for applicants on supporting information

reguirements for hydropower applications

TheWaterEmaronment (ontrolled Activites) Scatland) Reguiations 2005 (CAR)

Draft for public consultation

natural = i .
marinescotland WY@ scotlang  SEPAP iy,

o
LAVl S

3 March 2010
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THE PROJECT LIFE CYCLE

Five stages

1. Pre-Feasibility

2. Feasibility

3. Planning and Licensing
4

5

Detalled Design
Construction
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Timescales & Costs

Stage

Typical Timescale

Approximate Cost

1. Pre-Feasibility

2 months

£500 - £2,000

2. Feasibility

4 months

£3,000 - £10,000

3. Planning &
Licensing

6 — 12 months

£200 - £5,000

4. Detalled
Design

Included in 5

Included in 5

5. Construction
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10 — 12 months

£2,000 - £10,000
per kKW
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“Mini Hydro Guide”

-

Pinding & Site Conts Invelyed Cantracting Tachnology Purther Assistanc

Welcoma: 1,0 Mini-hydr st ~step guide
Monday, Merch 24, 2000 ’ p-by 9
This Guade 15 designed to assst anyone in the UK who Is
planning 1 develop & small-scale hydro-electric schemn
Visit BHA Website
B has been pregared by the Breish Hydre Assechtion » ordar ta

Visit the Brizish SUPSart and enCourage sew developments & this secter

Hydropower Assocation's

ol website The termn unad in this Guide will be ‘M hydre', wi can apply

1o Altes ranging hom & tny scheme to alectsify a sngin home, to
a few hundred kilowatts for seiling into the National Grid.

e Guide wil wxplan

Download: The basic concept of generatiog power froon water
The purpose of éfferant companants of 3 scheme
Thae principle steps in develoning # project
- '"‘;"“""_"" '?' ‘I:‘:lc P Tha technolegy mwolved
— webinie are aval or Wiere 1o Qo far holp and sources of funding
downicading should you
wish to print or viaw off This guide can also be downlosded m a single POF
line file, 955 kilobytes and 31 pages in length

Each section of the Guide & Iisted In the menu tkies across the
- e PG00, You can #ithar follom the Guide through from page te
SORREL VR Page, e pick cut the Lopics of interest from the drop-down
meaws. Each page can be peinted aut on A4 by selecting the
I you hava any questons printer-friensdy Kon in the tomer of each page
or ideps then please let us
know
Why mini-trydre 7
Sl acale Iwdrepomer m one of the most cost-ffecth and rulabie energy technologns to be consadered for
providing cean electricty generation.

Acknowledgemant: In particular, he Lay advantages that small hydro has ever wind, wivd 2od solbe powe:

| The development of this » A bigh efficency (70 - 90%), by far the best of all woe hnologies
web-site was co-funded by
the British Hydropower .
Associationand the OTT's ® A high lovel of predictability, varying with annual rafall patterns.
New and Reowwable Energy
Programme

A high capacity factor [typically »50%: ), compared with 109 for solar and 305¢ for wind.

Slow rale of changs; the output power vares ondy gradually from day to day (Hot fram manuts o
nute)
It 5 2 lom Rasting and robust techaclogy; Systems caa soadily De engineorad to last for 50 yeics or mor

It is alse snvirsssmescally Denlgn. Small hyero s I most tases Tun-of-river’; » othar mor@s any dam or lumau“
quite sl asuady Just & wor, and IRt or no water & stored. Theralory of -rver inwtallationn do not have tl
same kinds of advaran effect on the local esvironmant as Lege-scale hydre
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