
In this month's back-to-basics series, 
Cathryn Hickey, from the National 
Skills Academy for Environmental 
Technologies, looks at micro-hydro, a 
topical choice as we launch into yet 
another wet winter.

M
icro-hydropower systems make use  
of natural water resources to generate 
electrical energy.

A micro-hydropower system is either 
installed within, or near to, a suitable watercourse such as 
a river. Water passes through or across a turbine, causing 
the turbine to rotate. The turbine shaft is connected to 
a generator and as the turbine rotates the hydropower 
energy is converted to electrical energy. As the water leaves 
the turbine, it is returned to the watercourse.

When a micro-hydropower system is installed near  
to rather than within a suitable watercourse, a penstock 
(a pipe) is used to convey the water from the inlet to the 
turbine. Water is returned back to the watercourse via a 
tailrace, which can be either a pipe or a channel.

Basic system categories
Micro-hydropower turbine systems fall into two basic  
system categories:
1. On-grid systems: Allowing any surplus electricity  
that is generated to be exported back to the electricity 
grid. This type of system is covered by the Feed-in Tariff 
(FIT) scheme.
2. Off-grid systems: Using a battery bank arrangement 
to store the electrical power generated for use  
when needed.

Some micro-hydropower systems combine on- and  
off-grid arrangements.

Building location and feature requirements 
• Availability of a water course (river, stream, etc.). 
• Ability to achieve adequate ‘hydraulic head’ and  
  ‘flow’ within the system design.
• Suitable location for an inlet. 
• Suitable location for the turbine and generator.
• Suitable location for the tailrace outlet.
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Hydraulic head and flow
Head is the vertical distance 
(measured in metres) between 
the upper and lower water levels, 
or the vertical distance between 
the intake and turbine. 

Flow is the quantity of water, 
measured in cubic metres per 
second (m3/s), moving over a 
given period of time.

The available hydraulic head 
and flow are key factors that will 
determine the type of micro-
hydropower turbine that can  
be used.

Micro-hydropower turbines
Micro-hydropower turbines are 
classified according to their ability 
to operate in high, medium or low 
head conditions. They are also 
classified as being either impulse 
turbines or reaction turbines 
according to how they operate.
•	 Impulse	turbine:	The turbine 

wheel or runner is surrounded 
by air, and the turbine is moved 
by the impulse created by a jet 
or jets of water that are aimed 
at the turbine. 

•	 Reaction	turbine:	The turbine 
wheel or runner is fully 
immersed in water, and the 
turbine is moved in reaction to 
the flow of water. 

In addition to the impulse and 
reaction turbines, an alternative 
type sometimes used for larger 
micro-hydropower schemes is 

the reverse Archimedean screw 
turbine. This type of turbine 
is particularly suitable for low 
head installations and is also fish 
friendly, allowing fish and eels to 
pass through without injury.

The key features of a micro-
hydropower scheme include:
•	 Hydraulic	head	(vertical	

distance from water source  
to the turbine)

•	 Water	intake	
•	 Pipe	or	channel	to	take	water	 

to the turbine 
•	 Turbine,	generator	and	

electrical connection 
•	 Outflow	–	where	the	water	

returns to the watercourse

These elements raise a number 
of important planning issues and 
planning permission will usually 
be needed.

Environmental regulation
All water courses in England 
and Wales are controlled by 
the Environment Agency and 
in Scotland by the Scottish 
Environment	Protection	 
Agency. Advice should be  
sought from these agencies  
prior to any installation. 

To remove water (even 
though it might be returned) 
from a watercourse of any size 
in England and Wales will almost 
certainly require permission from 
the Environment Agency in the 
form of a licence.

It is necessary to carry out an 
environmental site audit (ESA) as 
part of the process of identifying 
the suitability of a micro-
hydropower installation. The ESA 
covers the following areas:
•	 Water	resources	
•	 Conservation	
•	 Chemical	and	physical	 

water quality 
•	 Biological	water	quality	
•	 Fisheries	
•	 Flood	risk	
•	 Navigation

The Environment Agency must 
always be consulted as early as  
possible when a micro-hydropower 
installation is being considered.

Advantages and disadvantages 
of micro hydropower systems
Typical advantages of a micro 
hydropower system include:
•	 Zero	carbon	technology.
•	 The	technology	qualifies	for	

Feed-in Tariff payments.
•	 Excellent	payback	potential.
•	 Can	be	very	effective	

technology where no mains 
electricity is available.

Typical disadvantages include:
•	 Requires	a	watercourse	with	

suitable head and flow.
•	 Initial	installation	costs	can	 

be off-putting.
•	 Usually	requires	planning	

permission.
•	 Requires	permission	from	the	

Environment Agency.  n
››To remove water 
from a watercourse 
of any size in England 
and Wales requires 
permission from 
the Environment 
Agency.‹‹
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The National Skills Academy for 
Environmental Technologies 
helps businesses get the skills 
and knowledge to take advantage 
of the market opportunities 
presented by renewables. As part 
of its offering, the Skills Academy 
delivers a Level 3 qualification 
in environmental technology 
awareness, designed specifically 
for non-technical staff or more 
generally for anyone interested 

in these systems. Understanding 
the Fundamental Principles and 
Requirements of Environmental 
Technology Systems is delivered 
through the Skills Academy’s 
network of training providers, 
providing a background in 
renewable systems which is 
ideal for non-technical staff, or 
anyone interested in low carbon 
alternatives to fossil fuels.
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