
Dr Douglas McKenzie 
CEO Xanthella Ltd 

Empowering Rural Industry 
  

Biostep  October 2016 



• Design and manufacturing company based at European Marine Science Park, 
Oban. 
 

• Founded 2009 to provide more cost effective systems for the production of 
microalgae 
 

• Founder and CEO: background as academic marine biotechnologist;  formed 
Xanthella after exiting first company (Integrin) in 2008.  

 
 
 
 
 
 

 



Why algae? 

• Existing markets and customers for systems, unmet 
need 
 

• Problem is cost 
 

• Why is algae production so expensive?: part of 
reason is high CAPEX associated with  poor space 
efficiency and need to capture sunlight 
 

• If we could put light in PBR 30 fold savings on 
materials: Pandora concept 
 

• Thinking inside the box: use LED light – simplifies so 
much and increases productivity 

 
 



Light is the critical feedstock  

Solar light 
Pros: free fuel 
Cons: intermittent; poor space 
utilisation; inefficient; doesn’t work 
for Scotland (tell us about it!) 

Artificial light 
Pros: high efficiencies; good control 
Good space utilisation 
Cons: Expensive – use limited to 
high value products. Electricity cost 
main factor in affordability. But what 
if electricity was effectively free? 



microPharos 1l PBR system 

Magnetic LED 
sheets: many 
options available; 
temperature control 
by Peltier. Zeus 
controls two 
microPharos. Low 
temperature 
versions 



Cyclops 20l PBR 

Tri colour Goldilocks sheet in 
Cyclops PBR operating submerged 

Cyclops uses single 
Goldilocks sheet from 
Pandora.  
 
For research and 
seeding larger PBRs. 



Pandora 1000l PBR  

Modular industrial production 
Short internal light path for class 
leading biomass production 
Ease and flexibility of use 



Business model  

Current sales of systems for research purposes whilst 
undertaking further product development to expand range. 
Develop sector leading systems that become the industry and 
research standard. 
 
Future will be in supply of industrial scale systems and marketed 
globally. Looking at possibility of asset-managed/leasing model 
especially for community-owned facilities.   





Local Energy Challenge Fund Scotland 

The Local Energy Challenge Fund aims to 
support large-scale, local low carbon 
demonstrator projects which show a local 
energy economy approach linking local 
energy generation to local energy use. 
This includes projects looking to develop 
innovative energy distribution and 
storage solutions, that also have an 
overall aim of creating more local value 
and benefit. Funded by Scottish 
Government. 
 

100% of Scotland’s electricity 
use from renewables by 2020 
 
Increased  community 
ownership of renewables 



The West Coast and islands of Scotland 
have some of the best potential for 
renewables in Europe. 36.5 GW wind; 7.5 
GW tidal (25% of Europe’s potential); 14 
GW wave (10% Europe). 
 
 
 
 ….and the pain 

Grid weakness means that a 
great many renewable energy 
schemes are constrained or 
delayed. If we could use more 
electricity locally then 
constraint problems could be 
reduced or removed. 

The opportunity 



ASLEE: An Industrial Research Project that 
will Create a National Asset with Global 

Impact  

Can we overcome grid constraint 
by using locally generated 
electricity for biomanufacturing 
and thus create a new industry for 
our remote and rural areas?  
 
£2M  project over two years led by 
Xanthella 
 



MERL 

Project Partners 



Ardnamurchan 
New thinking for an old land 

http://www.ardnamurchanestate.co.uk 



Ardnamurchan 
Assets 



Ardnamurchan: Problems 

Climate change: area has heavy rainfall which is good 
for hydro and whisky but increasing rainfall is reducing 
grass nutrient content 

Population resilience: depopulation of Highlands 
through clearances, famine and lack of job 
opportunities; demographics of an ageing population 
and low birth rate. Fragile communities on the edge. 

Transport: roads poor almost all single track. Distance 
to nearest facilities means transport costs can reduce 
value of timber to almost zero and impacts on 
livestock costs. Goods in surcharged. 

Grid constraint: Ardnamurchan has very weak grid 
infrastructure limiting deployment of renewables. 
50kW limit. Expensive to upgrade. Curtailment of 
existing renewables.  



Ardnamurchan: Solutions 

Whisky 
 
Draff 
 
Pot ale 
 
Spent lees 
C02 

CHP: wood fired; heat for  
Wood drying and evaporation; 
Electricity for pelleting 
210kW electrical generation 
 
Problem: grid constraint to 50kW. 

pelleter 

evaporator 



Ardnamurchan: Solutions 

 
Spent lees 
 
C02 

210kW but only required 8am to 5pm 
100kW grid available 24/7 
210kW available “free” for 15 hours 
Variable load available 8-5 (transactive loads and grid balancing) 
 
1000l Pandora nominal energy load of 7kW.  
LEDs can be varied within less than a second. No effect on duty cycle 
 
Allows full 210kW to be attached to grid removing constraint; attracts subsidies and 
additional income from grid balancing. 
 
What to use the algae for? Could use for cattle feed but……. 
 
 

CO2 
Electricity 



End users: aquaculture  

Existing use of micro-algae in aquaculture 
in Scotland: 
 
1: Feed for rotifers used in Wrasse 
production. Currently met by importing 
algae pastes from Japan or USA by air 
($110/kg) 
 
2: Feed for juvenile oysters. Bag 
production (inefficient and high space 
requirement) 
 
 
 
 
 

Future use: 
 
1: Salmon feed supplement delivering high value omega 
3s, astaxanthin, protein and vaccines 



Source: Viv Crampton, EWOS 

The salmon aquaculture 
industry is facing a 
shortfall in supply of 
omega 3 fatty acids with 
rising demand but no 
sustainable increase in 
supply from wild fisheries. 
Omega 3s are the main 
differentiator of Scottish 
salmon in the global 
market and thus it is 
crucial that supply is 
maintained. Microalgae 
are the best source of 
omega 3s, leading to 
increased interest from 
the aquaculture industry 
in algae.  



The future is green?  

““Omega 3 from algal sources, particularly autotropic algae using CO2 as an 
energy source” is the ingredient that Marine Harvest feed COO Ben Hadfield 
sees as the most promising”         Intrafish Media 10/12/2015 
 
Algal supply would remove concerns over security of supply and quality; 
sustainable and allow much closer integration of omega 3 supply with feed 
manufacture. Could completely decouple salmon feed production from both 
marine and terrestrial sources. Can it be cost-effective? 
 
 
 
 



Renewable Capacity 

ASLEE: The Central Questions 

 

How far can we address the issues 
of grid balancing and renewables 
while maintaining economic algal 
production? 
 
(How much does intermittency 
matter?) 
 
(What is the smallest economic 
scale; what is the potential 
upscaling?) 
 



ASLEE project: stage 1 

 

Two 4000l modules to answer questions of technical risk: 
 

 

Establish productivity using variety of 
commercial algae: optimised algae 
protocols 
 

 

Determine effects of intermittency on 
model species of algae (wind; grid 
balancing; optimisation of energy 
tariffs): operational cost-benefits 

 

Develop business and operational  models  
Plan for stage 2 deployment 
Engagement with stakeholders and business development for stage 2 
 

 

Systems design and  
integration 

 



ASLEE project: stage 2 

 

32,000l array situated at Ardnamurchan to 
establish business case: 
 

 

Integration with estate renewables and 
businesses: suitability of algae for 
aquaculture feeds and other products; 
3-5 tonne annual production capacity 

MERL/MACC 

 

Suitability of algae for rotifer 
feed 

 

Identify opportunities for scale up and wider use  
Circular and low carbon economy questions 
Rural business development opportunities: establish income 
streams 
Legacy and dissemination 

Suitability of algae for oyster feed 



ASLEE: The Larger Picture 

Low carbon, distributed & 
integrated bio-manufacture; 
stranded resources;  

 

Sustainable feed 
production; Omega 
3s; hatcheries 

 

MBC proposal for 
EMSP; Development 
in fragile areas; 
greater use of 
renewables 

Circular economy;  
use of CO2,  
nutrient recovery 
from waste streams 

 

ASLEE PROJECT  



ASLEE: Conclusion 

Why might we succeed? 
 
Appropriate scale: reduced risk and simple objectives 
 
Displacing existing products at high end of value; enabling 
technology that allows other income streams 
 
Part of a package of solutions using different technologies 
 
Using sweet spots to further reduce costs. 
 
Watch this space: www.aslee.scot sign up for newsletter 

https://www.aslee.scot/


Thank You 

douglas@xanthella.co.uk 
www.xanthella.co.uk 
www.aslee.scot 


