
INTERNATIONAL WATER POWER & DAM CONSTRUCTION Deccember 201544

Design

Go with the flow
A UK company has utilised its hydropower expertise and experience when designing an innovative 

self-cleaning intake screen.

T
he GoFlo automatic self-cleaning intake 

screen has grown out of Renewables 

First, a company which specialises in the 

feasibility, consenting, design and construction of 

low and high head hydropower systems all over the 

UK, and increasingly overseas as well.

Based in a beautiful old Cotswold water mill just 

outside Stroud in Gloucestershire, the team of 20 

engineers and technical staff are constantly busy 

working on a diverse range of hydropower projects 

typically in the 100kW to 1MW range. They work 

with all head and flow combinations and turbine 

types but have been closely involved in low head/

high flow projects where intake screening, and in 

particular how to keep the intake screen clear of 

debris, is vitally important for the hydro system to 

operate efficiently and maximise energy production.

Low head hydropower systems are often 

subjected to the full force of increasingly stringent 

fish and eel screening regulations that are coming 

into effect all over the world. Gone are the days in 

the UK when 40mm intake screens were acceptable 

and even 20mm screens are becoming a distant 

memory – nowadays 10 and 12mm intake screens 

are the norm and 6mm and even 2mm screens are 

used at the most sensitive sites where fish fry and 

juvenile eels are present.

This presents a significant problem for 

hydropower systems because it is not unusual for 

the majority of the flow in a river to pass through 

the hydro intake screens, which means as the 

screens become finer they increasingly get clogged 

with debris. This blocks the flow and renders the 

hydro system operating inefficiently or completely 

inoperative. Blocked screens mean no generation, 

which leads to a significant loss of income for the 

site owner if they are not quickly unblocked.

Intake screen-cleaning systems have been 

commonplace for many years and come in a range 

of shapes and sizes, but they all begin to struggle as 

the bar-spacing reduces and ever-finer debris gets 

trapped and requires removal. From experience, 

Renewables First has learnt that the conventional 

intake screen-cleaners will always struggle with 

finer screens, so a new approach was needed.

As there didn’t seem to be a product available to 

solve the problem, the company decided to develop 

its own automatic self-cleaning intake screen 

system and GoFlo was born. Renewables First 

was helped with the award of a Regional Growth 

Fund ‘Innovation for Growth’ grant towards the 

development of the GoFlo screen. The project was 

completed earlier in 2015 and the first commercial 

GoFlo screens have now been sold and are installed 

and operating successfully.

Designer thinking

The design for Go Flo started by considering what a 

hydropower site needs, rather than the conventional 

thinking of ‘how do we retrofit this cleaning system 

on that screen?’  Main design requirements were:

■  Compliance with fish and eel regulations.

■  Long-term reliability.

■  Permanently clean operation.

■   Low maintenance costs and simple 

maintenance.

■  Visually unobtrusive.

■  Remote monitoring and control.

 The system can use a mesh belt down to 2mm bar-

spacing which can cope with the most stringent 

screening regulations for glass eels, and any mesh 

size larger up to 50mm. The most common sizes 

currently used in the UK are 12, 10 and 6mm in that 

order. Not only does the mesh size need to meet the 

regulations, but also the gaps between the mesh 

and the machine’s frame and rollers etc. The system 

is designed so that the largest non-mesh gaps are a 

maximum of 2mm, so there will be no hidden gaps 

around the edges for eels to slither through. This 

maximum gap of 2mm is also maintained while the 

screen is raised to the vertical position and removed, 

providing the blanking plate is slid down the back 

to fill the space left by the screen as it is removed.

Long-term reliability comes down to a simple 

tried-and-tested design, rugged high-quality 

components and non-degradable materials (mainly 

stainless steel). The bearings are water-lubricated 

plain polymer bearings, so no separate lubrication 

system is required. The drive chain is sealed for life 

and the drive motor is outdoor rated, and can be 

fully-submersible rated (IP68) for an additional fee.

The screen stays still until integrated pressure 

sensors on the upstream and downstream sides 

detect a head loss across the screen, which triggers 

a cleaning cycle. Clearing debris is achieved by the 

screen mesh slowly rotating, pulling trapped debris 

up out of the water and dumping it into a debris 

flushing trough on the downstream side. Debris that 

doesn’t freely fall off is blasted off with a spray boom 

that sprays outward from inside the mesh.

Once the debris is in the flushing trough, a 

pumped water supply which runs whenever the 

screen mesh rotates, washes the debris down 

the trough and returns it to the watercourse, 

downstream of the system. This is generally 

considered best practice for naturally-derived 

debris, because decaying leaves and natural 

debris form the bottom of the food chain in 

aquatic ecosystems so shouldn’t be removed. If 

required the debris can also be left in a heap for 

manual clearance and dropped onto a conveyor for 

movement elsewhere.

Above: Mesh sizes are available in any size 

from 2mm to 50mm bar-spacing

Right: GoFlo remote access home screen
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Low operating costs come from the screen’s 

rugged construction, good quality materials and 

an efficient design that works well.  The chassis 

is made entirely from 304 stainless steel (316 is an 

option), laser cut and folded and then welded into 

the finished structure.  The resulting chassis is 

immensely strong and will never corrode.  All of the 

rotating parts are either stainless steel or plastic, and 

the water-lubricated plain bearings are designed to 

last the life of the screen (25 years).

If the screen needs to be removed for any reason 

this is quick and simple using a single vertical lifting 

operation. First the screen is pivoted to vertical on 

its integrated ‘pivoting foot’ and locked into the 

vertical position, then the quick-connect electrical 

umbilical cable is disconnected and is simply lifted 

out vertically.  The whole screen is guided out on 

integrated sliders to ensure it doesn’t swing around, 

and more importantly means it can be precisely 

reinstalled later.  If required a blanking plate can 

be installed behind the screen using integrated 

guide channels which will keep debris out while the 

screen is removed and maintain gaps at less than 

2mm to meet stringent eel screening regulations. 

Also for multiple GoFlo screen intakes, the 

remaining intakes can be left in full operation while 

a single module is removed.

GoFlo screens have no overhead rake so are low-

profile and visually unobtrusive.  Due to the stainless 

steel construction they also look attractive (in a 

functional way) and under close examination have a 

beautiful and precise fit and finish.

The final, and one of its best design features, 

is the full remote access and control.  The screen 

operates automatically, but unusual items can still 

get caught on intake screens so remote access is 

a useful feature.  From your computer (or phone), 

anywhere in the world, you can login to your screen 

via the ‘Goto my GoFlo’ portal.  The integrated 

webcam will show you your intake, and from the 

portal you can then initiate cleaning cycles or rotate 

the screen backwards and forwards as required to 

dislodge any awkward debris, and see the result 

instantly via the webcam.  

You can also change any of the normal operating 

parameters such as differential water height across 

the screen to trigger a cleaning cycle, or change 

the length of the running cycle in order to fine tune 

your GoFlo operation.  The controller also logs a 

record of what the screen has been doing recently 

and monitors motor current and temperature, which 

can be invaluable when trying to diagnose any 

problems.

 

Any size fits

Single GoFlo screens can be ordered in any size 

from 0.5 to 1.5m wide and from 1.5 to 4m tall.  They 

are normally installed at 45 or 60 degrees from 

horizontal, though can be installed at any angle 

from 30 degrees to vertical.  As the inclination angle 

increases additional ‘flighting’ is added to the mesh, 

which basically enables the mesh to grip the debris 

and raise it out of the water without it falling down 

the face of the screen.

Larger intakes use multiple screens, and the 

screens are designed to fit tightly together and 

maintain the maximum 2mm gap inbetween.  

Ideally three-phase power would be available 

at the intake, though single-phase can also be 

used with the addition of an inverter inside the 

controller cabinet.  At very remote sites connecting 

a generator or solar power could be used to provide 

the power.  An internet connection will be required 

at the controller location for the remote access to be 

used – ideally this would be a fixed-line but GSM 

mobile internet can also be used, provided there is a 

reliable signal in the area.

In addition to hydropower operators, GoFlo is 

also targeting water utility companies and other 

water abstractors to eliminate intake screen debris 

maintenance and reduce the manual labour costs of 

dealing with this. 

GoFlo’s main markets are in the UK and EU but 

increasing interest from elsewhere means it won’t 

be long before GoFlo screens are all over the world. 

The lead time on screens is currently 20 weeks from 

order  ■

The GoFlo automatic 

self-cleaning rotating-

mesh intake screen

Left: The GoFlo screen can remove the heavy debris loading 

Above: The pivoting foot and guiderails allow a vertical lift and accurate and fast re-installation


