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Role of Decision Support in EnAIgaﬁ:

Collaborate, Innovate, Communicate

& Capturing, sharing and integrating knowledge
across the algae delivery chain.

& Tools will enable stakeholders to tailor
bioenergy solutions to particular physical and
soclal conditions.

& Aim-Positive and sustainable influence on the
development of algal biomass and bioenergy
products, processes and services in NWE.
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Planning the DST

& Very few currently exist!
& Opportunities:
iLYLINR DS K2g 6S NBLINBASYI
I Provide more coherent/ cohesive support.
I Accelerate adoption of small scale/ local bioenergy
projects.
& Challenges we faced:
I Bloenergy sector Is relatively immature.

I Data on resources, economics, performance is still
lacking and disparate (and evolving).

I Consortium multiple disciplines & countries
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Requirements
Analysis

Demonstration/
Feedback

End User DST framework/
Interface Architecture

Integration of
data sets
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Interactive

Maps  <{um—— )

Process Pathway
Visualisation

Dynamic

Dashboards \
Smaurt l
Search |
Tool Modelling Online
Tools Reports

Permits and
regulations

Political Modelling

Virtual Algae
Platforms
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Decision Support System

The Decision Support System is a unique set of intuitive tools to inform and guide investors, technology developers,
businesses, policy makers and researchers on micro and macro algae cultivation, featuring:

* Maps of aigae stakeholders, potential production sites and aigae culitivation in North West Europe

= A growth modelling tool based on real algae physiology data

« An economic modelling for various cultivation & downstream processing methods including biofuel production
* A 3D walkthrough demonstration of aigal cultivation process

= Country reports containing policy & regulatory information supporting new aigae investment initiatives

» Best practice guldes and standard operating procedures on aigae cultivation

The Decision Support System has been developed as part of the EnAlgae (Energetic Algae) project, co-funded by the EU funded

Interreg IVB programme, led by Swansea University in partnership with 18 partners across North West Europe. For more
information, visit :

A Tools¢Defined (Tabs)
A HOMEc Overview

A ACCOUNT and LOGIN Details
A Accessible to anyone!
A Username and Password
A Monitor/authorise user input

A Captures information about who is using tool and how
)
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Economics for Cultivation of Algae: Tubular

¢,

EnAlgae

Assumptions Input Variables

Unit Soil Surface for PBR Placing Number of PBRs 1

(m2) :
Reactor Cleaning (times/yr) 4 .(J)::m?:lerom “ o o
Production Downtime Per Event 14 Jul Aug Sep Oct Nov Dec
(thta)ynfa)ss Concentration in the S Compasiion

1.70 Carbohydrates (%
PBR (kg DM/m3) arbohydrates (%) 15.0
Dry Matter % of Algae after 150 Proteins (%) 48.0
Centrifuge (kg DM/m3) Lipids (% 18.0
Water Recovery after Centrifuge gg pids (%) 8.

Concentration of N in PBR (g/m3) 5 Hest (%) 79

Concentration of P in PBR (g/m3) 357 Organic Anions and Ashes (%) 5.0
Photosynthetic Efficiency on Daylight 0.03
Price of Algae (€ per kg dry matter) 350
Temperature Set Point for Cooling (°C) 20.0
Temperature Set Point for Heating (°C) 30.0
Location of PBR Lelystad

I_E re-calculate E save dashboard

Economic Dashboards

-Models developed with Wageningen University

-User inputs data on operation and characteristics/composition of algae.

-There are a number of assumptions given on the left of the screen about the nature of the PBR
and its operation.
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3,023 €194 € 47,183
Harvested Biomass (kg DM/yr) Cost Price (€/kg DM) Total Results (€/yr)

Cost Price (€/kg): Total €19.4/kg Economics

Description Description Amount
B Land Total Return (€/yr) Electricity Air Sparking (kWh/yr) 13,165.9
- 8%%%? Total Costs (€/yr) Electricity Culture Pump (kWhfyr) 80,4585
B Labour Total Results (€/yr) Electricity Climate Control (kWhiyr) ~ 269.3
I Electricity Selling Price (€/kg DM) ¢ Electricity Centrifuge (kWh/yr) 32819
m Waste Waterjjill Cost Price (€/kg DM)
o Water
I Fertilizer P
I Fertilizer N

Efficiency of Resource Use

Description Description
Total Water Use (min. Itr./yr) k Total Investment (€)
Total N Use (kg/yr) . Depreciation Cost (€/yr)
Total P Use (kg/yr) ; Interest Cost (€/yr)
Total Energy Use (kWhiyr) A75. Maintenance Cost (€/yr)
Insurance Cost (€/yr)
Cost Price

For downloading corresponding
excel file, please click on the

following xlsx image.

Tubular Setfing Economics

DST OUTPUT
-Amount of harvested biomass from the system, Cost price, Total
-Breakdown of costs (Capital, Labour, Electricity) and an economic assessment
-Function to download the data as an excel spreadsheet
%
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Economics for Cultivation of Algae: Seaweeds

Assumptions Input Variables
ance capital good, % 0. Country Region
apital goods, % 5 Sea Installation
. 13 dropper rope, m/m )7
Economic Mo Seawee i S e
Length of longline, m Number of longlines (min 4)

. . Electricity price, €kwh 0 distance between longlines,m
C u Itlvatl O n Length of seeded string needed, mim
longline or dropper rope
Combined use
H 1 1 Length growing season at sea, weeks
-USer INPuUts data on cuitivation R —
. Traveling time to harbour, one way, hours
Traveling time from harbour to sea site,
systems (longlines/droppers
] Distance from port to processing site, km
Hatchery

number of lines.

Cultivation system

-Length of season, maintenance
and distancdrom harbour/port. :

ed farm
Yield, longline + Vdroppers system, kg 10 [}
wet/m dropper rope

-Set price of biomass (or calculate)/ [a il ﬂi:we;
approx. yields . N

0 8
ashboard

€ 155,180 0.57 € 114,820
Total Investment Cost Price (€/kg) Total Results (€/yr)

Seaweed Farm (€/kg wet product} Seeded String {€/m string}

B Other Costs ¥ W Other Costs
Il Capital Goods I Clectricity
[ L abour Labour

Boat Lease . B Consumables
B Plant Material i B Capital Goods
B Algae Product 2

Selling Price Cost Price

Economics (€} Sea Installations Costs (€) Hatchery Costs (€}
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Economic summary
Breakdown of costs
Selling Price Vs Cost
Largest contributors to
costs

Capital (especially
seeding), boat hire
and labour

To o o Do Do

Investing in Opportunities

€ 103,408
Total Investment

Seaweed Farm (€/kg wet product)

Economics (€)

Description
Total Return
Total Costs
Total Results
Return/100€ Costs
Selling Price (€kg)
Cost Price (€/kg)
Total Investments Capital Goods  122,808.3
Return on Investment
Payback Time (yr)

For downloading corresponding
excel file, please click on the
following xlsx image.
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103 €-3,408
Total Results (€/yx)

Cost Price (€/kg)

B Cther Costs
B Capital Goods

Sea Installations Costs (€)

33,4078

4,500.0

Seeded String (€/m string)

Hatchery Costs (€)

Description Amount Price

Investment

Yearly Costs

Capnal

Goods

Consumables

Labour HQ 4788
Labour LQ e
Electricity

Licenses

Total costs,

£

W Cther Costs
N El=ctricity
N Labour

W Consumables
W Capital Goods




DOWNSTREAM PROCESSI
-Economic models for
Methane, Biodiesel, Ethanol

-Methane
-Assumptions e.g. theoretical
yields.
-User inputs:
-process variables
-Scale of digester,
-Price of biomass
-Price of green gas.
-Tool provides an economic
summary
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Economics for Downstream of Algae: Methane

Input Variables

Scale Level of Digester (M3 Blogas per 1000
annum)

Cost Piice Algaei§ per kg Dry Matter)

Selling Price of Green Gas (§0M3)

= ==

€520 1,115.6 € -579,977
Green Gas Production (Nm3/yr) Cost Price (€/Nm3) Total Results (€/yr)
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Algae Growth Modelling Tool

eds, then press the "Grow” button:

A Models developed at Swansea [t
University : :
My N:P ratio and nutrient
A User inputs data on growth e O uston SR ©
CO n d Itlo nS - Dilution rate: | e volume per day @@
A Nutrient ratio/concentration Optical depth: |
A Dilution rates Lightrig:

®Natural O Artificial

A Optical density
A Lighting
A : é S NJ é S f S é lj é LIJH Biomass units: Biofuel units: (7)

Ogc Ogc
A Tool rapidly calculates predicts  Bs ®L (biodiesel)
biomassand biofuel feedstock — ;
production. i

Biomas: 657 79 oG imiry
A Datafrom the nine EnAlgae SRR
pilot plants are being used to o oI e gl masen
validate and refine the
mechanistic model.

Maximum growth rate: [Fitﬁ .386)]7 'J
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Areal Production (gC/m2/d)
e

Areal Production (gC/m2/d)
o

! g 0.0 4 : \
0.0 60.8 121.7 1825 243.3 3042  365.0 0.0 60.8 121.7 1825 243.3 304.2  365.(

I Time (d) Time (d)
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INTERACTIVE MAPS

Data and information from all
partners.

Map visual representation of the
database:

-Search function

-Algae initiatives across NWE
-Location

-Type (commercial/ research)
- Conditions/applications

- Type of cultivation method

Drop down menu for each
initiative with further details and
contacts etc.
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