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X Scope, objectives and approach

22-26 March

- « Objective

Committee of the Regions

LSBT — Support authorities and stakeholders to invest
In energy production units based on biogas

bBia>Kast from waste (municipal, agriculture, etc).
e Scope
ﬁ — WEB based interactive tool to support decision
making
 Approach
b — Use MCDA to rank all possible technological /
AHED Investment options against predefined

. weighted criteria
@nems@@{
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Options and types of waste considered
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Existing Anaerobic
landfill digester
y 3
| | /_Iﬁ | I 1
y— Industry | | Septage Animal Agricultural | |Sewage
Waste Waste waste waste sludge
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\\& Pre-modeled technological/investment opts
... ‘®  « 5options, could be combined any or

e all of them (depending on user input
wrt current situation)

BiG>East

Investment
I options
GAS
E

%O NOT INVES}

biores I | | 1

Anaerobic Anaerobic -
Anaerobic digester digester next to rI:::c:)%/aeSr Ug)g(]ir;?r? of
Hel  digester next to wastewater y _ 9
landfill treatment plant from landfill digester
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NG Criteria groups: Financial,
soclo/environmental

“® o Fipancial

Committee of the Regions

LEIS TR NPV (accumulated investment net income over the
Investment period, if had been received today)
BiG>KEast — IRR (benefit received compared to a risk free long-
term investment)
ﬁ — Pay-Back Period, Investment Capital Cost
GAS
e Social — Environmental
— GHG emission reduction (thous m3/y)
b — Fossil fuel savings (tons oil equivalent / y)
s — Replaced tons of chemical fertilizers
@FierSé @é — Odour reduction & sanitation improvement (qualitative)
— Employment creation (# of jobs)

— Energy coverage (% of island energy needs)
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N Criteria groups: NTBs
22—26March‘ ranking 1-9
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: | Europe

1.
2.
3.
4.
S.
6.

o0

4

clusters +
user defined

 NTBs: selection from a pre-defined
list (internal/external)

6 main
2 values carried
forward through
averaging

Administrative barriers

Regulatory barriers

Financial barriers
Economic/infrastructure barriers

Public awareness & acceptance barrier

Product markets/competition/risk perception
barrier

User defined barrier
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@  * For each one of the applicable options

Committee of the Regions . .
. — For each one of the 12 criteria
 The user provides a weight value, to signify the

BiG>BEast Importance of the criterion
S e The scaleis 0 — 100
* 0 means the criterion is ruled out
B
— The system automatically computes the
relative importance of criteria
b « Automatic normalization is applied in user weight-

values

: | Europe

Intelligent Energy |

piores

@nems@_é




\\& Methodological approach

2222222222

o We use
<l

commiceeof e Regions —— |npuUt from the user (eg. infrastructures available
near the future plant location, availability of land,
energy end-uses, feedstock composition)

— Data from a database (eg. Population per island,
technology cost)

ﬁ — Model calculations to derive values of synthetic
parameters (eg. Operational cost, biogas

production, transportation cost)
biores  and we apply PROMETHEE Il MCDA
Rewise é method to obtain a complete preference
=y ranking amongst applicable options

Intelligent Energy | :: | Europe

BiG>East
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T Output presented to the user

e+ Financial data
C mmitt:%; Region _ NPV! IRR
— Capital cost, Pay-back Period

Intelligent Energy | : : | Europe

 Preference Ranking of the available
BiG>East  gptions

— [-100 ... +100]
% * Bar-chart to compare the available
options
 Financial details of the best option
b e “What-if” analysis, for the best option

.
ores — List with differences (in %) for some basic elements

. (e.g. income, cost, energy produced), if the user had
@HEWISEé‘ had a different selection with regards to “final usage”
type and technology




Nes

Current Situation

Situation Analysis

Iz there an existing AD plant? 'C::' YES {:} MO

|5 there an existing Landfill? D YES {:} MO

Mext

n ne spate regl

| =

ired for s new

the Plant iz intending fo 2endce
= -
Small Cspacity Plant 2000 m©
- = N N el
Medivm Capsecity Flant:  gs500m*©

Large Capscity Plant:

15000 m°

Eelow iz the sversge reguired spsce fors n

e

Anagerchic Digester Piant

w AD Plant, ba=zed on the amount of waste
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: :W( Mote:  indicates mandstory field

22-26 March

GEHERAL INPUT

EURDFEAN UNION

s
‘g' Fraject Location: Harpegdgﬂ
Committee of the Regions
Intelligent Energy || EL Country: Denrmark j :
Which curreney do you want to uze™ i Eura a Other
Biogas for Bastern Burcpe fMunicipal Salid Waste generated 15
(kagfcapitard ay’n :
Year of Investment: 2011
I Investment Lifetime: 20 =
GAS
Fermanent Fopulation: A000 =
Additional Seazonal Population: SRO00
Poarerage number of days seazonal visitors § 0
tourists stay on the island: :
biores MESWY Organic Matter (fraction in range [0..1]): ID_E
Cost of Land to be bought for the new Plant IDD .
(Currenoymz): :

; + Fuel cost (Currencyft) for feedstodk transpartation IEI 0
(e.g. WS, manure etcn :




Fugl Type

Propane

Coal

Renaimghle
Enengy

Matural tas

Dimsgal

3aziline

lzed?

YES

YES

YES

YES

YES

YES

Percentage of Fuel Used [eg. for
transportation, hesting, &te.)

innl

Anninnl

INPUT RELATED TO FINAHCING

Irestment Capital Cost Subsidy (%)

rvestment Discount Factor (discount rate %)

Estimated Annual Aug. Inflation Rate over the Inwvestment lifetima

(%)

Tay Rate on Frofits (%)

Hack Sfep | | Next otep




Step Mumber ;2
®
Mote:  indicates mandstory field

LAHDFILL RELATED IHPUT

Fermanent Population served by Landfill (% [100.0 =

“wear landfill Opened: 1986 =

Last “rear Landfill Used: 2026 g
Landfill Surface Area (m2: |E|:||:||:|I:|_I:| g
Landfill Average Height {m: |15 =
I=there an existing Collection System™ fa YES i MO

Areato be bought next to Landfill im2y. (0.0

LAHDFILL RELATED IHPUT

Wauld you like to apply Digestate Treatmeant™ i ““ES {* I




Step Mumber 3

®
Mote:  indicates mandatory field

FEEDSTOCK COMPOSITION:

hd S0

blanure:

Agricultural:

Sewage Sludge:

Industrial:

Septage:

0 TES

0 WES

. WES

C WES

& WES

. TES

MO

MO

MO

MO

MO

MO

MSW INFORMATION

Solid Waste to be used (%

What will be the separation
methad™

MAHURE INFORMATION

Animal Type  Included?

Buffala i vES
Chicken - rES
Cattle % Ex
Fig & vEg

IEEI =

(= Separation at . Mechanical

Source

1!i-.NI:I

Separation

Anirmal Population

1100

3700

Wehicle Operation time to transport manure to the plant chedayy: 1.0

Wehicle Pomer neaded forthe Manure transportation: 100




EU
Sustainable
g Energy Week

N

22-26 March

EUROFEAN UNION
S
B>
~

Committee of the Regions

Intelligent Energy | ::

BiG>EHEast

Biogas for Eastern Burope

GAS

piores

Europe

AReWISe

INPUT RELATED TO THE FINAL BIOGAS USAGE:

Final usage type: * (O cHr () Elecricity Production ') Gas Upgrade
Type of Technolegy: | Microturbine b
Back Step | | Mext Step

Step Mumber 4
&
Mote:  indicates mandatory field

Electricity Selling Price (Currenow KR II:I?:lE =

Thermal Energy Selling Price (Currenoy b =

zas Selling Frice (Curreneyg ma;

Estimated awerage Gate-fee (Currencyttnd:

Back =tep [Mext Step Froceed
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2010 In casze you want to specify a new Mon-Technical Barrier (MTB), please consider first
\: U/\ whether it is cowered by the axisting ones:
22-26 March Cro wou wish to speacify a new HTET
EI'E{!!:\!NI(L\' f-. f:.
<4 > ES MO
o

Committee of the Regions

Intelligent Energy | :: | EL

Fleasze, enter values to the applicable barriers, rating from 1 to 9. If the barrier is not
applizable to the padicular investment aption then leave the comrespondent field blank.

BiG>East INTERHAL BARRIERS

Biogas for Eastern Burope

Froduct

. Adrin Econormic ! Financial Publiz
;El’cli‘inE Barriers E:rgr?nlaart;[';}; Imfrastructure Barriers gﬂ:rrrliiz:g Aoceptance
I [#] ’ Barriers[?] [?] (7] Barriers[?]
Cption
GAS o Z
Option
4
EXTERHAL BARRIERS
piores “ialid Admin Reoulator Economic £ Finanizi=al :;:i";t Public
Options Barrier= E:argriers[’f'}; Infrastructure Barriers Earriers Acceptance
[#] ’ Barriers[?] [#1] (7] Barriers[7?]
2 RaWISe, G
Option I
4




Help

b DSS MCDA Criteria: Assign Weights

Cument Situation
Input Wizard

NTHs Specificaticn For each criterion below, please specify a weight value in the range [0..100]. Nofe

trat weighiz do not have o add up fo 100!

ECONOMIC CRITERIA AND NTBS

o Py Inwestment Internal External
G- N il P Cost Barriers Barriers
Weight: |10 10 30 40 5 10

SOCIAL CRITERIA
Replaced gy
GHG : Odour
S Fossil fuel tons of ; Employment Energy
Emission 5 x Reductions :
] sawvings Chemical Creation Cowerag
Reduction Sertilizers and
Santiation
weight: |10 10 0 0 20 0

Mofe on Crifens

& NPV Net Prezent Value Genersl inferest financisl crferon. Widely used

® IRR: infemsl! afe of refum %), Genersl inferezt financisl crfenon. Widsly veed
along with NPV,

® PF. FPayback perod. § presentz parficulsr interest for project finance or third
pary fingnce initisiives



Performance Matrix

ECONOMIC CRITERIA AHD HTBS

Walid

Opfians NP IRE PP
eight: 100 0 100
Option 3 B54962108 3724 4
Option 4 51080193 2326 7
Option& 0 il 0
SOCIAL CRITERIA

Yalid Odour Reductions and
Options Sanitation Improvemert
ieight: I

Option 2 i

Option 4 1

Option & I

Investmert  Internal
Cost Barriers
100 0
150895007 0
2345438 9 0
a a

Ernployrnert

Creztion

20

g

3

0

External
Barriers

I

Energy
Coverage

0
0,0d

0,04

ENVIRONMENTAL CRITERIA
Walid GHG Emission
Opticns Reduction
eight: I
Option3  &7734f
Optiond 252503
Option & 0

fiote on Cobiors:

Fossil fusl
savings

0
444

2052

Replaced tons of Chermical
fertilizers

a

+ Cpbior {1: Ubgrade existing anaembic digestion biogas plant

+ Cokion 2: Anzemaic digeshion hiogas plant

o Cplior 3: Arzemdic digeshion hiogas plant next fo lamdfil!
 Cpkior 4. Landfil! hiogas meovery plant
+ Cokion §: Anzemdic digeshion hiogas plant next fo wastewater treatwent plant

+ Cobion & Do NOT invest

Nobe or Criteria:

o NPV Wit Present alve, Gereral interest financial ofteron. Wide!y yeed

» AR intemal mte of mlum ). Gerera! interest fnancial oitedon. Wide!y vsed
along with WPL.

« PR Pavhack pefod. } presents particular interest for pject finance or thim

party inance inftiatives



MCDA Results

The chart below displays the overall scores of the applicable Options, Wiew the chartin
normal size.

Scores

Option 4 Option & Qption 3
Applicable Options

“alid Option=s  Results Some important notes on the MCDA scores for the applicable Options:

Option 3 21,1 ® A positive score represents a prefemed option when compared to the alternative

options.
Cption 4 -394 -

If more than one options have a positive score, 8 higher value indicates a
better (more prefemed) investment option.
Option G 18 .4 ® In genersl, the higher the betier!




EU The Qptimum investement Option is: Option 2. Some of its criterion results may be

s = found in the table, below.
\2010
>'/\64 Criteria Scores
22-26 March
o Met Fresent Walue G5da5z10,8
= Imvastament Cost 18050500 7
Committee of the Regions
Intelligent Energy | ;| Europe Fayback Period 4

External Hon-Technical Bamier 0O

BiG}East Internal Man-Technical Barier 0

Biogas for BEastern Europe

Biogas Froduced 13E793,28
I ‘Wwhat-F analysis based on different combination of Final Biogass Usage Types (eg.
CHF, Electricity Production) and Technalogies feg. Industrial, Microturbines) has taken
GAS place for Option 3. The analysis focused on income and cost (%) difference with respect

to your energy choices. The results are shown below:

U=szge Type ! bifference in expectad Difference in required technology
Techrnol ogy inzome from energy (%) i mplemertation cost [34)
CHF ¢ Industrial TE.OF -244.9
EF f Microturbine -14,29 -30,61
biores _
EFP ¢ Turbine 1] ]
CHF/ 23,43 -G55,31

Microturbines

RIS,

Nioke or COodions:

= Clotion {1 Uograde existing araembic digestion hiogas olani
= Cplior 2 Argembic digesiion biogas plamt

I T S TR B R T T T T T S P W R N 1



Ny Biores project — DSS

http://athcon.static.otenet.gr:4455/BioRes_DSS/CurrentSituation.jsf
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