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Severn Subsea Technologies!
•  Part of the Severn Glocon Group’s, 

dedicated subsea businesses: Severn 
Bentley (LB Bentley) and Severn 
Subsea Technologies (SST)!

•  Based in Redruth, Cornwall, SST heads 
innovation on offshore technologies: 
HPHT tools, smart intervention tools, 
distributional control valves, HIPPS and 
stab plates.!

•  Extensive pressure test facilities !

•  Growing renewables systems 
experience: Seatricity, CETO and VF 
Drive systems. Located close to grid-
connected Cornish Wave Hub. !



Wave & Tidal Energy!

•  70% of earth’s surface is 
water!

•  Industry estimates potential 
for 80,000TWh of electricity 
per year!

•  Projects in UK expected to 
produce 340MW by 2020 !

•  Grid connected Cornish 
Wave Hub and Scottish 
European Marine Energy 
Centre (Orkney).!



Seatricity!
•  Seatricity - a British company 

dedicated to developing wave 
energy converters!

•  Business case: Each megawatt of 
wave device capacity will cost less 
than 2.5 million GBP in equipment 
and installation costs with an 
estimated life cycle of 20 years!

•  Oceanus buoy tested offshore 
Antigua and EMEC site.!

•  First company to install a Wave 
energy device at the Cornish Wave 
Hub.!



Oceanus 2!
•  Oceanus 2 is Seatricity’s second 

generation wave energy device !

•  A buoy travels up and down with 
the waves and operates a pump 
to pressurise sea water which is 
piped ashore!

•  Array of individual pumps 
connected together to produce 
substantial amounts of 
pressurised water !

•  Pressurised water drives on-
shore turbine - produce up to 
1MW electricity.!



Oceanus 2 - Telemetry & Control!

•  The aim of the Seatricity Oceanus 2 development buoy 
is to measure the pressure and flow from the main 
pump in order to gain an indication of the power 
generated by wave movement, using a control valve to 
simulate the turbine load.!

•  Approached SST to bring together the mechanical, 
electrical and software elements into a single, fully 
integrated telemetry & control system.!



The Challenge!
•  Totally Autonomous operation!

•  Must be self-powered (solar)!

•  Telemetry needed during the 
shortest and cloudiest winter 
days!

•  Remote access and control!

•  Capable of withstanding 
immersion in 10m water during 
severe storms!

•  Develop the telemetry & control 
system from scratch within 4 
months.!



Oceanus 2 - the Mechanics!

•  Mechanically - an 
electrically actuated 
control valve 
modulates to vary the 
pumped water as 
wave height changes !

•  Constant back 
pressure needed to 
ensure piston retracts 
at the top of each 
stroke  - smoothing the 
water pressure as it 
leaves the pump.!



Oceanus 2 - the Pressure!
•  Main flow controllers: two 

accumulators and two inch Mars ball 
valves and low-energy Smart actuator!

•  Accumulators reduce surges from 
peaks and troughs of wave 
movement!

•  If system becomes too over 
pressurised - pressure relief ball 
valve dumps pressure before it 
reaches critical level!

•  If sea calm, risk of pressure loss and 
pump unable to retract - additional 
pump capable of re-priming the buoy 
to 40 Bar and, in turn, retracting the 
piston. !



Oceanus 2 - In Control!
•  Ball valve controlled by PLC; 

priming pump and pre-primer, are 
also controlled by the PLC via solid 
state relays!

•  Automatically adjusts the position of 
the ball valve to achieve the 
optimum pressure and flow rate for 
the entire system!

•  Outlet from the main valve - an 
ultrasonic flow meter !

•  Captures flow of seawater 
produced by pump, providing 
feedback to the control system.!



Oceanus 2 – Power Management!
•  Physical constraints on the buoy limited 

the size of the solar panels, priming 
pump assembly and control system !

•  Requirements - valve actuation, data 
acquisition and communications !

•  Electrical supply two separate 24V 
battery supplies: main supply and 
priming pump supply!

•  Charged by separate solar panel arrays, 
fixed onto the deck of the buoy - 
controlled and regulated by individual 
MPPT (maximum power point tracking) 
charge controllers!

•  Controllers are housed inside the IP68 
electronics enclosure.!



Oceanus 2 - Remote 
Monitoring!

•  Remote monitoring and control - 
Buoy’s PLC sends telemetry over a 
UHF link to the St Ives shore station 
PLC!

•  Collates data and interface to allow 
full remote control of the buoy!

•  Data available in real time, and 
downloaded on a daily basis for 
archiving or more detailed analysis !

•  Buoy PLC has a direct Wi-Fi link to 
permit local control or software 
upgrades from a nearby 
maintenance vessel.!



Oceanus 2 - Monitoring!
•  Single GPS receiver on buoy 

and provision for four more 
“outriders” to be attached 
approximately 20 metres from 
each mooring point for wave 
pattern and height information!

•  Two electronic Aids-to-
Navigation mounted on a three 
metre mast: an AIS (Automatic 
Identification System) transmits 
regular identification 
information on the VHF band  !

•  Autonomous flashing beacon 
mounted on the top of the 
buoy. !



Wave energy devices – 
telemetry & control!

•  It’s offshore so plan for storms and 
calms!

•  Solar power requirements - balance 
daylight power usage / charge 
capability with night time power 
requirements!

•  Software central to system 
development to maximise power 
management and telemetry & 
control!

•  Integrated approach brings 
together mechanical, electronic, 
communications and software 
development - better overall 
system’s performance, also helps 
meet tight timescales!!
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