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DanuP-2-Gas

Model inovator pentru stimularea securitatii si diversitatii energetice in
regiunea Dunarii prin combinarea bioenergiei cu surplusul de energie
regenerabila
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B National Workshop — Rezultate DanuP-2-Gas
Iil DanuP-2-Gas | URBASOFIA| geogr. Adelin LAZAR



CINE SUNTEM?

when knowledge gives directions

)

o

<

interreg M@

EUROPEAN UNION

Danube Transnational Programme
DanuP-2-Gas

((0)8)

Urbasofia este o companie de planificare urbana si
regionala creata in 2011, care ofera expertiza la nivel
european pentru dezvoltarea urbana, proiectarea
politicilor si coeziunea teritoriala. Efectuam cercetari
academice la nivel inalt, studii aplicate si
implementarea de solutii concrete care vizeaza o
abordare mai integrata, participativa, realista si mai
inteligenta a problemelor urbane presante, atat socio-
economice, cat si de mediu.

Folosind fondurile structurale europene pentru
inovarea urbana, sprijinim autoritatile urbane sa
rezolve problemele urbane reale cu instrumentele
potrivite si sa se potriveasca proiecte emblematice si
actiuni-pilot.
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Oferim oraselor si regiunilor un serviciu complet pentru
dezvoltarea Strategiilor Integrate Urbane / Metropolitane /
Judetene, Planuri Locale de Actiune, planuri
tematice (Planuri de Mobilitate Urbana Durabild, Planuri de
Actiune pentru Energie Durabila).

Suntem fondatori ai asociatiei SCITA CIVITA Romanian Smart
Cities si putem oferi aceeasi expertiza deja oferita mai
multor proiecte de cercetare si inovare pentru dezvoltarea
de solutii Smart Cities pentru energie, servicii bazate pe
locatie, urmarire in interior si mobilitate.

Oferim vizite de studiu ca experiente de 360° de invatare,
exersare si descoperire a culturii si arhitecturii oraselor.
Oferim intregul spectru de servicii: plimbari urbane, practica
in viata reald, ateliere de design si evenimente si putem
combina oricare dintre produsele si serviciile noastre intr-un
pachet care este adaptat nevoilor dumneavoastra.

Avem o vasta experienta in lucrul ca parteneri de planificare
urbana si regionala in proiecte europene axate pe actiuni
inovatoare care au ca scop sa faca viata mai durabil3,
inteligenta si incluziva.

PROPUNERI SI

POLICY DESIGN

Urbasofia este, de asemenea, o companie care livreaza
propuneri si concepte de design (politici, proiecte).
Avem o vasta experientd in ideea, dezvoltarea si finalizarea
propunerilor de proiecte, in diferite contexte si Programe
UE, Acorduri Bilaterale, Granturi Nationale si Internationale.
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DESPRE PROIECT

DanuP-2-Gas

PROGRAM: PROGRAMUL TRANSNATIONAL DUNAREA

PRIORITATE: REGIUNEA DUNARII MAI BUN CONECTATA S| RESPONSABILA
ENERGETIC

OBIECTIV SPECIF: IMBUNATATIREA SECURITATII ENERGETICE SI EFICIENTEI
ENERGETICE

BUGET: 2.553.726,85 €

DURATA: 30 LUNI
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OBIECTIV PRINCIPAL

DanuP-2-Gas

MODEL INOVATOR PENTRU STIMULAREA SECURITATII SI DIVERSITATII

ENERGETICE IN REGIUNEA DUNARII PRIN COMBINAREA BIOENERGIEI CU
SURPLUSUL DE ENERGIE REGENERABILA

AVANSAREA
CUPLARII SECTORIALE
ELECTRICITATE SI GAZ

CONTRIBUIREA
SPRIJIN STRATEGIILOR DE

DIVERSIFICAREA GENERATIE 51 DE

N
AL SURSELOR DE DEPOZITARE PLANIFICAREA
ENERGIE ASMIE AN I ENERGETICA

REGENERABILE

REGIONALA
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SUMAR AL PROIECTULUI o
Regiunea Dunarii are un potential urias
DanuP-2-Gas a adus impreuna

pentru generarea si stocarea durabila a
energiei regenerabile. Cu toate acestea,
pana in prezent aceasta regiune este foarte
dependenta de importurile de energie, in
timp ce eficienta energetica, diversitatea si
ponderea surselor regenerabile sunt scazute.
Tn conformitate cu obiectivele climatice ale
UE pentru 2030 si obiectivele EUSDR PA2,
DanuP-2-Gas va promova planificarea .
transnationala a energiei prin promovarea AUTORITATI PUBLICE
strategiilor de generare si stocare a surselor
regenerabile in regiunea Dunarii prin
cuplarea sectorului energiei electrice si INSTITUT” DE CERCETARE

gazelor.
FURNIZORI DE SERVICII DE
INFRASTRUCTURA

AGENTII DIN DOMENIUL ENERGIEI

ACTORI DIN MEDIUL DE BUSINESS



Centrul Tehnologic Energetic DE

Agentia pentru energie din regiunea Savinjska, Saleka si Koroska
(KSSENA) SL

Universitatea din Zagreb, Facultatea de Inginerie Electrica si PP8 VSTE

LPTZE  PP6THD
Calculatoare (UNIZGFER) HR PP3 EI-JKU

L ’ PP2TCDA PP7 NARA-SK

<

Agentia de Dezvoltare Judeteana Tolna (TCDA) HU Y ‘
gent ; ( ) Gem'lany ({\(Zech Rzpubjjc

Institutul Energetic al Universitatii Johannes Kepler Linz (EI-JKU) AT

A o
Centrul de Cercetare Marea Neagra (BSERC) BG Ustria

URBASOFIA RO PP1 KSSENA

PP10 SDEWES CENTRE
PP11 EIHP

Technische Hochschule Deggendorf (THD) DE

Agentia National de Reciclare Slovacia (NARA-SK) SK EE UNIZGFER ' PP5 URBASOFIA
Institutul de Tehnologie si Afaceri din Ceské Bud&jovice (VSTE) CZ IPA |;P1 RDA BANAT PP4 BSERC

MAHART Freeport Co. Ltd. HU

Centrul international pentru dezvoltarea durabila a sistemelor de

energie, apa si mediu (SDEWES) HR

Institutul Energetic Hrvoje Pozar (EIHP) HR B Danube Transnational Programme area

Agentia regionala pentru dezvoltare socioeconomica — Banat, Ltd.
(ADR-Banat) RS
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DANUBE ENERGY PLATFORM

antorrog ™ 0 ABOUT ¥ KNOWLEDGE HUB v ATLAS TOOL

EUROPEAN UNION

Danube Transnational Programme

ATLAS
PROJECT SUBSIDIES
MANUAL
. . INFRA-
PARTNERS Y. % % STRUCTURE

ATLAS TOOL

REPORTS

TRANS-
OPTIMIZATION TOOL NVANRIOL\VANNI PRE-FEASABILITY STUDY
STRATEGY



https://danup2gas.eu/menu
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DANUP-2-GAS ATLAS panup.2-Gas
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e Biormass

| ﬁ Connection Point

[N} {:} Industrial Plant

(@) Renewable Energy Plant
o .'t Biochar

I:I 'B Transport Hub

II:I ﬂﬁ Transnational Link
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Desenarea/Selectarea unui ROl —
Region of Interest

Selectarea itemelor/layerelor
care sa apara pe harta

Danup-2-Gas Atlas
= AR T -
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Danup-2-Gas Atlas
CE LY T e

TRANSNATIONAL BIOMASS & INFRASTRUCTURE

F AT AN ;A‘ 'i
o -: AN v BlOII\aSS
.'l" b§ °
.t T T Connection Point
2 .2 ‘-.'; 2 ™ Industrial Plant
. 'm g Renewable Energy Plant
2 ()
. = Fe Biochar
_ o Transport Hub
3 ™
: ? 4] o Transnational Link

BB T 1. Sefect Biomass Sources [Filter icons]
\ .& @2 new P2G location or |12 co-locate REP/IP.

h
>

~ Please select new P2G locntibnuoselectapolnt on the map
for a P2G hub location.

» Please select co-locate REP/IP to co-locate with existing
Renewable Energy Plant or an Industrial Plant.
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Amount (tons/year): 116840
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RANSNATIONAL BIOMASS & INFRASTRUCTURE

= (5] Biomass

£ Connectlon Polint
2

Instrumentul de optimizare din cadrul Atasului Online
incepe apoi procesul de catuare a solutiilor optime, a
rutelor celor mai favorabile pentru hub-ul P2G
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Alegerea unui punct care reprezinta zona unde se doreste
realizarea Hub-ului P2G.

Este posibila realizarea functiei de Undo sau resetarea
parametriilor

Danup-2-Gas Atlas
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belected Biomass Sources: [25] | Total Amount (tons/year): 116540
Fountry: Croatia
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BTRANSNATIONAL BIOMASS & INFRASTRUCTURE

AN
I\ 3
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= @ (» Industrial Plant
LB a Renewable Energy Plant
/] 'Y Biochar
e 70 Transport Hub
% i Transnational Link

S e St o Souces [Fierteond
B 0 SO e PG ocaon or| 2 colocare REPIY
;.-". f ,’-& 3. Find Routes

~ Please walt while the routes are being calculated,

| Total Amount (t 116840
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Category

Description

ation

| dentifi

REP-Mumler

Faor counting and reference purposes.

Type

See REP types®. REP= are considered as candidates for P20
colocations. P, Wand Brm plants of over TMW power are of

interest. Bg = 500 kW, and H =10 MW. O type plants could ke for

mer Address

Company address of plant

Name

Short name of the REP (location or plant name)

Location long

Location lat

Po

wer

Fower [MW]. Eligikle for: P, H, W, Brm, Bg, ©

Caregory Description
BEM-Mumber For counting and reference purposes
T ‘wood and woody biomass; Herbaceous biomass; Aquatic biomass;
upe
5 Animal and human waste biomass
E Sub-type Pereach Tupe”
% Owner address Company address of biomass cwrner.
o
= |Location name Short name of the location
Loz ation long Lengitude coordinate
Lo ation lat Latitude coordinate
= Bmount of biomass available [konsivear]. Industrial amounts of over 1
£ | Amount
B 5 tons per day are of main interest.
&
Status in-uze oridle
LHY [MMtan]. Law heating value. Taken from reference boaks™" arbased
o epert estimation.
) [tonsim?]. Taken from reference books or based on expert
Eulk density
eshmatinn
[*4]. Needed for calculation of Oy Matter Content ([OMC) and bicchar)
B Maisture vield. OMC = -[Maoisture/100). Taker from reference books orbazed
-E an expert estimation.
E Hemicellulose [ dry]
2 |Ligrin [ dru]
[+
Celluloze [+ drul
Azh content [ drul
Contaminants [ dryl. 5. Cl,Hg. Cd
[*]. Carbon content. Taken from reference books or based on
Carbon -
expert estimation,
1 |Fiice For purchasing the biomass at the source. Annwal average should
be used in case of fluctuations. [| per ton].
. [l per ton per kilometer]. Applies to distances to TH1 and THZ. [e.q. by
Transport price
= truck)
§- TH1 Reference tathe Transport hub table [e.g. nearest sea port] [TH-
E MNumber].
=
THZ Reference tathe Transport hub table [e.g. nearest train station] [TH-|

MNumber].

=|Production Average annual production [MWh]. Eligikle for: P, H, W, Brm, Bg, ©
Status [%] free capacity (not utilized [ surplus)
Fon Heat powwer [MW,]. Eligikle far: B, Bg, O
o
v |Production ) _ _ o i
I Average annual heat production [MWh]. Eligible for: Brn, Bg, ©
Status [*4] free capacity (not utilized / surplus)
E Capacity Flow rate [|T|3,.-'I'|]. Eligikle far: Bg, O
E MProduction Awerage annual production [m]. Eligible for: Bg, O
o Status [] free capacity (not utilized / surplus)
; Froduction Average annual production [tons)]. Eligikble for: Brm, O
LE Status [%] free capacity (not utilized / surplus)
cP1 Referenceto the Connection pointstable [CP-Number] 2.q.
E " electrical grid; substation availakility
= n n p= = = e = I 2 -
D 2lep2 Referenceto the Connection pointstable [CP-Mumlber] e.g.,
= 0_ natural agas arid
] Referenceto the Connection pointstable [CP-Number] e.q. water
CP3 L )
grid: rivers, lakes, town water systerm, drill well, etc,
uj ~|TH1 Referenceto the Transport hub table (2.q. sea port) [TH-Numlber].
T O ) ) .
i TH 2 Reference to the Transport hulb takle (e.g. train station) [TH-Mumle

Baze de date biomasa
Si infrastructura
- Informatii calitative si
cantitiative

Lipsa datelor a fost o
problema

Pe baza acestor date
colectate s-au facut
scenariile cu ajutorul
Optimization Tool
Seturile de date au fost
mandatorii pentru
fiecare tara
participanta in proiect



Category

Description

IP-Murmlzer

For counting and reference purposes.

See |P types. IPs are considered as candidates for P20

C . . . . -
o Type colocations. Plants with power = 1MW are of interest; Top 3-5
o
g igges MG consumers in country.
= - -
= wner Address Company address of plant owner.
o Mame Short name of the [P {location or plant name)
Location long Longitude coordinate
Location lat Latitud dinate
e Fower FPower [MW].
G
e Consumietion Average annual consumption [MYWh].
B Heat power [MV].
.1| . P
T Consurmption Average annual heat consumiption [MWh].
E - B Fowver Flow rate [m’/h].
Cc = = m
i 2 5 4 ] ) 3
T = Consumption Average annual consumption [mT].
; a CP1 Referenceto the Connection points takle [CP-Mumlber] e.g. electric
o o h
C E CP2 Referenceto the Connection points table [CP-Murmber] e.q., nature
E I:I
= CRP3 Referenceto the Connection points takble [CP-Mumlber] e.g. water ¢
'u_lfi ﬁ TH1 Referenceto the Transport hubtakle (e.g. sea port) [TH-M umlber].
c F
l-_E + TH 2 Referenceto the Transport hubtakle (e.g. train station) [TH-Munmlke
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Category Description
CP-Mumlber For counting and reference purposes.
c - -
g |Tvpe See CP types’
o | Dveener Address Company address of connection point owner.
b= _ — - )
= |Mame Short name of the CP (location or other relevant name)
= |Locationlong Longitude coordinate
Location lat Latitude co
2 ot Either HY or MY. HV means higher than 110 kY and MY means
= |Waltage
= lowwer than 110 k.
z [krn]. Distance to nearest natural gas connection point. Exit
— |CP-Murmlzer _ _
i Connection points
o
=
% 3 Fressure Fressure [Fa).
=
L I - I
& |Flow rate [ /R Should e over 1™ /h.
Category Description
TH-Murnber For counting and reference purposes.
Type See TH types®
c R ~
Q winer Address Company address of transport hul owner.
vui
a Short name of the TH (location or other relevant name). Should ke
= _ e
= |Mame able to process bulk loads. Should have facilities for covered
T
= storage.
Location long Longitude coordinate
Location lat Latitude coordinate
O o
U":' = Transport huls capact [tonsfyear].
€ |Frice [€ per ton per kilormeter]
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TOOL FOR OPTIMAL SIZING OF

Optimization Tool este un instrument in de tip Excel,
Danube Transnational Programrme PDWER-TD-GAS CDUPLING HUBS

realizat de cei de la UNIZG-FER
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Financial parameters Optimization parameters

;:;:::E::;stment payolf periad vl 20 ::Iel::s EZ:Z;Zt;; of simulation Uall::fl:l‘l.‘ZDZ:Z ll;l':l:ldate A re ta b u ri d e i n p Ut Si O Ut p Ut * Date I e CO I e Cta te I n Ce | e
aminiation and buldnapered s o st Tange e doua baze de date precizate anterior se introduc in
Investment subsidy 0.0 Amount of memory required [cca) 1.0 GB Cé m p u ri Ie S peCifi Ce .
e

Parameter Value Unix ~ . v . ope

Price forseling hydragen 0.0150 mal In afara acestor date, exista si alte date prestabilite sau
Maximal masz of hydrogen ta sell daily 1.000) kgiday .U . v
Ta on CO2 emmisions 0.0500) tka care necesita introducerea manuala.
Tax on biochar 0.0

De asemenea este nevoie si de introducerea unor date

Month Value Unix

Lory 2 temporale, dar si date privind subventia in procente daca
[March 36.5) mm

e B8 este cazul.

[Mau G3.4) mm

June 1| mm

July 58,3 mm

Auigust 913 mm

September 43.9) mm

Octaber 43.7 mm

Movember 48.7 mm

Oecember 43.4| mm
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Renewable energy plant (REP) parameters jsiaislyl--4 Y Industrial plant (IP) parameters Customize | Existing REP & IP grid connections

2417
Tupe of plant [production pru:ufile] Mane Tupe of plant [consumption prafile) [generic]
J e T Ty L ///W Annual electrical energy consumption [Mis'h] 102,455
5 ///W//W Annual heat production [Msh] G47.571
" HEAG /W//W Price for produced heat [1IFk] 0.00
e fefhs Wﬁ Annual methane [gaz) consumption [Miwh] 5,803,314

investment prices

////////////////////////////////W%

Tupe of existing electrical connection Distribution

Existing electrical connection capacity [Mi] 220.00
Tupe of existing gas connection Transmissior
Existing gaz connection capacity [Mi'] 1.500.00
Existing w ater connection capacity [m*h] 100.00

Electricity prices

EUROPEAN UNION

Danube Transnational Programme

Type of connection

Transmission

E Capacity cost for electrical transmission grid connection [€/kw] 1.00
- Capacity cost for electrical distribution grid connection [£/kW] 0.50
Calculated unit cost of electrical grid connectlon [de] 0.50
/%ﬁm e %W}W%%

v Capacity cost forgas transmission grid connection [£/kW] 2.00
Capacity cost for gas distribution grid connection [€/kw] 2.00
Calculated unit cost of gas gnd connection [€f'kw] 2.00

% Capacity cost for watergrld connection [£/kw] 2.00

Calculated unit cost of water grid connection [£/kW] 2.00

Type of connection Distribution
Start time of day tariff [hour] 7
End time of day tariff [hour] 22
Start time of weekend tariff [hour] 7
End time of weekend tariff [hour] 22
% |Electricity price without grid or operator fees, including taxes [€/kwh] 0.65
*3 Grid/operator fees of the transmission system, including taxes [€/kWh] 0.43
a Grid/operator fees of the distribution system, including taxes [€/kWh] 0.78
. . |Electricity price without grid or operator fees, including taxes [€/kwWh] 0.56
%:D E Grid/operator fees of the transmission system, including taxes [€/kWh] 0.31
Grid/operator fees of the distribution system, including taxes [€/kwh] 0.51
g w Electricity price without grid or operator fees, including taxes [€/kWh] 0.47
é E Grid/operator fees of the transmission system, including taxes [€/kWh] 0.28
= Grid/operator fees of the distribution system, including taxes [€/kWh] 0.40
Maonthly peak power price [€/kW] 1.02]
VAT percentage applicable to electricity business [%] 19
Price for buying electricity at day tariff [€/kwh] 1.43
Price for selling electricity at day tariff [€/kwh] 0.55
Price for buying electricity at night tariff [€/kwh] 1.07
Price for selling electricity at night tariff [€/kWh] 0.47
Price for buying electricity at weekend tariff [€/kwh] 0.87
Price for selling electricity at weekend tariff [€/kWh] 0.39/

Start of winter period October
End of winter period March
Gas price without grid/operators fees, including taxes [£/kWh] 0.18000
E Gas supply fee, including taxes [£/kWh] 0.83000
E Transmission system fee for consumption, including taxes [€/(kwh/day)] 0.280000
*E Transmission system fee for injection, including taxes [€/(kwh/day)] 0.280000
Z  |Distribution system fee for consumption, including taxes [€/kwh] 0.100000
Distribution system fee for injection, including taxes [€/kwh] 0.700000
Gas price without grid/operators fees, including taxes [€/kwh] 0.20000
% Gas supply fee, including taxes [€/kwh] 0.80000
g Transmission system fee for consumption, including taxes [€/(kWh/day)] 0.270000
£ |Transmission system fee for injection, including taxes [€/(kWh/day)] 0.100000
§ Distribution system fee for consumption, including taxes [€/kWh] 0.700000
Distribution system fee for injection, including taxes [€/kwh] 0.150000
VAT percentage applicable to gas business [%] 19
Price for buying gas in winter period [€/kWh] 1.290000
Price for selling gas in winter period [€/kWh] 0.051261
Price for buying gas in summer period [€/kwWh] 1.270000
Price for selling gas in summer period [€/kWh] 0.068067



Dry anaerobic digester

Parameter Value Unit
Unit price 21,000,000.00 |€/(kg/s)
Lifetime 20|years

Parameter Value Unit
Unit price 600,000.00 |€/(kg/s)
Lifetime 20|years
Combined heat and power (CHP)
Parameter Value Unit
Unit price 7,000,000.00 | €/ (kg/s)
Lifetime 20|years

Demineraliz

i

Parameter Value Unit
Unit price 19,000.00 |£/(mol/s)
Lifetime 20|years

Dry biomas:
Parameter

(BM) storage
Value

Unit price

10.00

Lifetime

20

Water (H,0

storage tank

Parameter Value Unit

Unit price 0.02 €/mol
Lifetime 20|years
Carbon dioxide (CO,) storage tank
Parameter Value Unit

Unit price 0.20 €/mol
Lifetime 20|years

Wet anaerobic digester

Parameter Value Unit Parameter Value Unit
Unit price 20,000,000.00 | £/(kg/s) unit price 17,000,000.00 |€/(kg/s)
Lifetime 20|years Lifetime 20|years
Gasification + water gas shift plant
Parameter Value Unit Parameter Value Unit
Unit price 500,000.00 £/(kg/s) Unit price 1,000,000.00|£/(kg/s)
Lifetime 20|years Lifetime 20|years

Parameter Value Unit Parameter Value Unit

Unit price B0,000.00|£/(mal/s) Unit price 2,500.00 | €/kwW
Lifetime 20|years Lifetime 20|years
Parameter Value Unit Parameter Value Unit

Unit price 2.00/&/m* Unit price 325,000.00 |£/(mol/s)
Lifetime 20|years Lifetime 20|years

Wet bioma

s (BM) storage

Biochar (BC

storage

Parameter Value Unit Parameter Value Unit
Unit price 5.00 £/ke Unit price 15.00|£/kg
Lifetime 20|years Lifetime 20|years
Oxygen (0;) storage tank Hydrogen (H,) storage tank
Parameter Value Unit Parameter Value Unit
Unit price 0.40|£/mol Unit price 1.70|£/mol
Lifetime 20|years Lifetime 20|years

Methane (C

H,) storage tank

Heat excha

ger

Parameter Value Unit Parameter Value Unit
Unit price 0.60 | £/mol Unit price 100.00 | £/kW
Lifetime 20|years Lifetime 20|years

)

p
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Alti parametrii:

Digestor anaerobic
Centrala biomasa — biochar
CHP

Demineralizator

V.

Capacitati/unitati stocare biomasa, apa, dioxid de

I

carbon, metan, hidrogen

Pentru toate acestea este stipulat pretul si durata
de viata. Acesti factori, influenteaza costul
investitiei finale si rentabilitatea acesteia.
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Biomass (BM) prices

Biomass source number 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
BM-60 BM-109 BM-117 BM-145 BM-123 BM-135 BM-96 BM-81 BM-76 BM-59 BM-119 BM-146 BM-150 BM-79 BM-107
Biomass source name Cedar Korenié Trbovié Sabina Stupovi Bagrem Ravna Drvoproizvod DIR Serif Translogika |Santek Drvo Prom | Galekovié Drvometalija
Consider this source? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes
Purchase cost [€/1] 5.30 5.30 5.30 5.30 5.30 5.30 5.30 5.30 5.30 5.30 5.30 5.30 5.30 5.30 5.30
production capacity [t/year] 14,361.00 1,323.00 1,104.00 731.00 1,018.00 837.00 1,963.00 2,914.00 3,473.00 18,219.00 1,069.00 722.00 654.00 3,248.00 3,311.00
Road distance to P2G hub [km] 50.00 35.00 50.00 50.00 15.00 20.00 65.00 30.00 40.00 70.00 70.00 60.00 70.00 70.00 60.00
Road transport cost [€/(t km)] 0.27 0.27 0.27 0.27 0.27 0.27 0.27 0.27 0.27 0.27 0.27 0.27 0.27 0.27 0.27
Type [-] dry dry dry dry dry dry dry dry dry dry dry dry dry dry dry
Calculated unit biomass cost [€/t] 18.80 14.75 18.80 18.80 9.35 10.70 22,85 13.40 16.10 24.20 24.20 21.50 24.20 24.20 21.50

Ulterior, se introduc sursele de biomasa vizate. Este important ca sursele de biomasa sa fie din aceiasi zona, regiune,
pentru un calcul mai corent si pentru preturi de transport cat mai mici.

Este important de specificat si tipul biomasei (umeda sau uscata)
Cantitatea de biomasa este si ea necesara, alaturi de costul de productie, pretul de transport si distanta fata de cel mai
apropiat hub de tranport.
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Investment specifications

Element

Price

Size

Dry anaercbic digestor

36,596,175.80 €

1.742675 | kg/s

Wet anaerobic digestor 0.00(£ 0.000000 | kg/s
Dry biomass to biochar plant 0.00 € 0.000000 | keg/s
Wet biomass to biochar plant 0.00(£ 0.000000 | kg/s
Biogas separator 26,662,928 08 £ 1568408 kg/s
. Gasification + water gas shift plan 0.00|£ 0.000000 | kg/s
% Combined heat and power [CHP) 0.00 € 0.000000 | kg/s
E Carbon capture plant 0.00/£ 0.000000| mol/s
Electrolyser 75,515,918.32 € 30,206.37 kW
Demineralizer 1,741,707.02|£ 91.668790 | mol/s
Precipitation collector 2,000.00| £ 1,000.00 m’
Methanation reactor 7,551,591.85 £ 23.235667 |mol/s
Heat exchanger 576,244 55 |£ 5,762 4455 | kW
Total for processes 148.646,565.59 €
Dry biomass storage 0.00(£ 0.0000 (kg
Wet biomass storage 0.00(£ 0.0000 kg
Biochar storage 0.00(£ 0.0000 (kg
o |Water storage tank 0.00 € 0.0000 | mol
E’ Oxyzen storage tank 0.00(£ 0.0000|mol
= Hydrogen storage tank 0.00 £ 0.0000 | mol
Carbon dioxide storage tank 0.00(£ 0.0000|mol
Methane storage tank 129,487,726.03 |£ 215,812 B76.7123 | mol
Total for storages 129,487,726.03 €
w & |Electrical connection 515,572.44|€ 4910 MW
E E Gas connection 161,684.80 (£ B0.B4 | MW
E E Water connection 4766 € 5.86 m/h
* | Total for connections 677,304.90 €
Total investment 278,811,596.52 €
Payoff period 16.78 years

RESULTS

Operational costs for selected period

Price Amount
Produced by REP 0.00(€ 0.00| MWh
=~ Consumed by IP 0.00(€ 0.00| MWh
Eﬂ Net consumption without investment 0.00|€ 0.00 MWh
% Peak power without investment 0.00(€ 0.00| kW
13 Consumed by P2G 27,938,088.93 € 120,201 48| MWh
e MNet consumption with investment 27,958,988.93 £ 120,201.48 | MWh
Peak power with investment 882,057 44| 196,407 49 kW
Produced by REP 0.00(€ 0.00| MWh
Froduced IF 0.00(€ 0.00| MWh
E MNet production without investment 0.00(€ 0.00| MWh
Consumed by P2G 0.00|€ -13,039.95 MWh
MNet production with investment 0.00(€ 13,039.95 MWh
Produced by REP 0.00(€ 0.00| MWh
o Consumed by IP 0.00(€ 0.00| MWh
% MNet consumption without investment 0.00(€ 0.00| MWh
= Produced by P2G 41,553,640.16 (€ 114,472.84| MWh
Net consumption with investment -41 553 640 16|£ -114,472 B4 MWh
Water |Water consumed by P2G 5,805.33|€ 14,513.32 m*
. Dry biomass bought 315,890 63 |£ 15,357.85|t
EL Wet biomass bought 0.00|£ 0.00|t
Biochar bought 0.00|£ 0.00(t
g Biaochar sold 15,454 23 £ 1,075.05(t
£  |Hydrogen sold 0.00(€ 0.00|t
2 |coz2 emitted o.00le 0.00 kg
Total operational cost without investment 0.00 €
Total operational cost with investment -12,330,412.06 €
Savings with introduction of P2G 12,330,412.06 €

Masr rarulee
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Tntre rezultate se remarca:

valoarea totala a investitiei

- Perioada de amortizare a
investitiei

- Suma de bani necesara de
investit pentru fiecare
element

- Suma de bani returnata sau
cheltuita pentru fiecare
outuput

- Unitatea de masura pentru
fiecare element

- Costuri operationale totale

- Economisirea prin
intorucerea tehnologiei P2G
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RESULTS

nvestment spe atio Op D 0 0 d p od
Element Price Size Price Amaount
Dry anaercbic digestor 14,673,563.55 1.397482 |ke/s Produced by REP 0.00|£ 0.00 MWh
Wet anaerobic digestor 0.00 0.000000 kg/fs = Consumed by IP 24.0353,333.33|€ 102,200.00 | MWh
Dry biomass to biochar plant 0.00 0.000000 kg/s ‘i-’n Met consumption without investment 24,033,333.33|€ 10:2,200.00 | MWh
Wet biomass to biochar plant 0.00 0.000000 kg/fs % Peak power without investment BEBSE742|E£ 177,793.48 | kW
Biogas separator 10,690,739.16 1.257734 |kg/s E Consumed by P2G 40,458,321 89 £ 171,992.17 | MWh
. Gasification + water gas shift plan 0.00 0.000000 kg/s = Met consumption with investment 64,491,655.22|£ 274,182.17 | MWh
% Combined heat and power (CHP) 0.00 0.000000 kg/s Peak power with investment 2,070,232.35|€ 414 046.47 kW
E Carbon capture plant 0.00 0.000000 | mol/s Produced by REP 0.00(£ 0.00 | MWh
Electrolyser 30,278,781.92 24,223.03 kW Produced IP 0.00(€ 678, 900.00 | MWh
Demineralizer 697,389.97 73.409471 | molfs E Met production without investment 0.00|£ 678,900.00  MWh
Precipitation collector 1,000.00 1,000.00 m* Consumed by P2G 0.00|£ -18 658 51| MWh
Methanation reactor 3,027,878.19 18.633097 mol/s Met production with investment 0.00|£ 697,558.51 | MWh
Heat exchanger 231,050.40 4,621.0079 kW Produced by REP 0.00|€ 0,00 MWh
Total for processes 59,600,403.19 o |Consumed by IP 1,440,588,397 43| £ 6,057,529.54 | MWh
Dry biomass storage 0.00 0.0000 kg % Met consumption without investment 1,440, 588,397 43 (£ 6,057,529.54 MWh
Wet biomass storage 0.00 0.0000 | kg E Produced by P2G 39,638,655.88|€ 163,796.10 MWh
Biochar storage 0.00 0.0000 kg Met consumption with investment 1,389,213,751.0B|£ 5,893,733.44 MWh
w  |Water storage tank 0.00 0.0000 | mol Water |Water consumed by P2G B 26048 £ 20,651.20 m’
E Oxygen storage tank 0.00 0.0000 | mol - Dry biomass bought 457,058.20|€ 21,975.13|t
5 Hydrogen storage tank 0.00 0.0000 | mol g Wet biomass bought 0.00|£ 0.00|t
Carbon dicxide storage tank 0.00 0.0000 | mol Biochar bought 0.00|£ 0.00|t
Methane storage tank 0.00 0.0000 | mol § Bicchar scld 27,B93.76|E 1,538.26(t
Total for storages 0.00 l? Hydrogen scold 0.00|€ 0.00|t
w ¢ |Electrical connection 3,547.99 14.19 | MW = CO2 emitted 0.00|£ 0.00| kg
% E Gas connection 0.00 0.00 | MW Total operational cost without investment 1,465,510,698.19 €
E E Water connection 477 477\ m*fh Total operational cost with investment 1,456,213,063.57 | €
* | Total for connections 3,552.76 Savings with introduction of P2G 9,297,634.62 €
Total investment 59,603,955.95
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Clear racnltc

Element Price Size Price Amount
Dry anaerobic digestor 60,191 85 € 0.002866 | ke/s Produced by REP 150,267 .67 |€ 1,250.65 | MWh
Wet anaerobic digestor 0.00 £ 0.000000 | ke/s E Consumed by IP 0.00(£ 0.00 MWh
Dry biomass to biochar plant 0.00£ 0.000000 | kg/s z MNet consumption without investment -150,267.67 |£ -1,250.65 | MWh
Wet biomass to biochar plant 0.00£ 0.000000| ke/s % Peak power without investment 0.00|£ 0.00 (kW
Biogas separator 43,854.07 | £ 0.002580 | kg/s E Consumed by P25 77,25272|€ 328 38| MWh
. Gasification + water gas shift plan 0.00 £ 0.000000 | ke/s b Net consumption with investment -110,962.32 (£ -022.27 MWh
% Combined heat and power (CHP) 0.00£ 0.000000 | kg/s Peak power with investment 2,796.46|£ 559.29| kW
E Carbon capture plant 0.00£ 0.000000| mol/s Produced by REP 0.00|£ 0.00(MWh
Electrolyser 177,794.76 £ T1.12 kW Froduced IF 0.00/€ 0.00(MWh
Demineralizer 0.00 £ 0.000000| mol/s E Net production without investment 0.00(£ 0.00 MWh
Precipitation collector 1,113.06 € 556.53|m” Consumed by P2G 0.00|€ -34.10(MWh
Methanation reactor 17,775 48| £ 0.054706| mol/s Net production with investment 0.00|£ 34 10| MWh
Heat exchanger 1,356.71|€ 135671 kW Produced by REP 0.00(€ 0.00 MWh
Total for processes 302,089.93 £ o Consumed by IF 0.00|€ 0.00MWh
Dry biocmass storage 0.00£ 0.0000| kg % MNet consumption without investment 0.00|€ 0.00(MWh
Wet biomass storage 0.00£ 0.0000| kg = Produced by P2G 40,203 34 |£ 166.13 [MWh
Biochar storage 0.00 (€ 0.0000| kg Net consumption with investment -40,203.34 £ -166.13 MWh
g |Water storage tank 0.00 £ 0.0000 mol Water |Water consumed by P2G 0.00|£ 0.00|m*
E Oaygen storage tank 0.00£ 0.0000| mol - Dry bicmass bought 0.69|£ 22.29|t
s Hydrogen storage tank 0.00£ 0.0000| mol g Wet biomass bought 0.00|£ 0.00|t
Carbon dioxide storage tank 9,718.15|€ 12,147 6824 mol B Biochar bought 0.00(£ 0.00|t
Methane storage tank 0.00 £ 0.0000 mol E Biochar sold 2829\ 1.56(t
Total for storages 9,718.15 € % Hydrogen sold 25,603.56 £ 341t
w & |Electrical connection 0.00£ 0.00| MW = €02 emitted 0.00|£ 0.00|kg
1% E Gas connection 2,209.54 € 0.09| MW Total operational cost without investment -150,267.67 |€
E E Water connection 0.00|€ 0.00|m*/h Total operational cost with investment -174,000.36 €
Yo Total for connections 2,209.54 € Savings with introduction of P2G 23,732.69 £
Total investment 314,017.63 €
Payoff period 14.70 | years
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Lipsa de informatii generale, dar si precise despre hidrogen, despre legislatia power to gas, despre utilitatea diferitelor tipuri de gaze (biogaz, biometan) in
domeniul energiei, producerii de energie sau inlocuirea altor metode de generare a energiei.

Nu exista masuri care sa incurajeze utilizarea energiei verzi in anumite domenii precum industria de orice fel sau transportul (ex. transportul public). Ar putea fi
luate masuri pentru a incuraja fabricile si fabricile mai mici sau mai mari sa fie alimentate cu energie electrica verde. Transportul public ar putea fi incurajat sa
se concentreze mai mult pe vehiculele (autobuze, microbuze) cu propulsie electrica care utilizeaza energie verde. Ar putea fi, de asemenea, incurajate
troleibuzele si tramvaiele.

Masurile care exista deja si care promoveaza energia verde, desi unele dintre ele sunt programe nationale sunt insuficient implementate, sunt insuficient
promovate fie ca este vorba de furnizarea de energie verde a unei gospodarii, a unui bloc sau a altor cladiri (mall-uri, hale industriale) ., parcuri tehnologice).
Proprietarii Tn cauza, investitorii trebuie incurajati cu diverse beneficii, eventual scutiri de taxe pentru a-i determina sa opteze pentru energia verde.
Instabilitatea mediului politic. Guvernele, prim-ministrii si ministerele de resort (implicit si ministrul de energie) se schimba foarte des, astfel incat multe idei
nu ajung sa fie puse in practica. Ministerul Energiei a fost mutat (atasat si spart) de alte ministere sau a fost un minister de sine statator.

Dirijarea fondurilor si investitiilor catre scopuri gresite sau investitii realizate in locuri nepotrivite - in cazul microhidrocentralelor - care au fost amplasate pe
rauri de munte, uneori in zone in care acest tip de activitate nu este permis. Multe dintre ele nu functioneaza, iar cele care nu dau roade in ceea ce priveste
cantitatea de energie pe care o produc. Acestea au fost descrise de specialistii In mediu si energie ca fiind nepotrivite. in schimb, au avut un efect negativ
asupra ecosistemelor asupra faunei si florei piscicole.

Din 2017, - nicio subventie sau alta schema de sprijin pentru capacitatile de energie regenerabila nou instalate si, prin urmare, nu s-au facut noi investitii
relevante Tn aceasta perioada

Utilizarea insuficienta a instalatiilor de producere a energiei verzi, astfel incat exista inca un precedent si o popularitate mai mare a acestor surse.

S-a bazat mult timp pe energie electrica pe carbune si pe energia nucleara in detrimentul altor surse regenerabile de energie electrica.

Intarzierea proceselor legislative care ar putea imbun&tati situatia energeticd a tarii. Exemplul perfect este liberalizarea pietei de energie, proces despre care
se vorbeste inca din 2020 dar a inceput abia in 2021 si atunci cu mari probleme si intarzieri si multe ambiguitati. Aceeasi situatie s-a intamplat si in cazul legii
offshore care presupune exploatarea zacamintelor de gaze din Marea Neagra (apele teritoriale ale Romaniei), legea fiind amanata cu mai bine de un an.

Desi au existat multe exemple de bune practici in tarile vest-europene in ceea ce priveste energia verde inca de la utilizarea acesteia in transport sau
subventionarea energiei verzi pentru gospodarii sau consumatorii necasnici (centre comerciale, industrie), acestea nu au fost adoptate in Romania.
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La nivel national, printre obiectivele Romaniei enumerate in PNIESC se numara:

e Implementarea rapida a cadrului legal necesar deciziilor finale de investitii in exploatarea resurselor de gaze naturale in zona Marii Negre;

e Dezvoltarea de noi capacitati asupra Sistemului Energetic Roman si integrarea cu alte piete din regiune precum si promovarea utilizarii hidrogenului;

e Dezvoltarea/optimizarea infrastructurii existente a retelelor de energie electrica si gaze naturale, cu impact pozitiv asupra capacitatii de preluare a energiei
produse din SRE si asupra nivelului de interconectivitate;

e Dezvoltarea capacitatilor de stocare.

e Dezvoltarea proiectelor de cogenerare de inalta eficienta; Cogenerarea de inalta eficienta este o modalitate de a produce energie electrica si caldura, care
permite reducerea emisiilor poluante

e Cresterea gradului de interconectare joaca un rol important in securitatea aprovizionarii cu gaze naturale si energie electrica, deoarece va facilita schimburile
transfrontaliere, in special in caz de urgenta

e Implementarea prevederilor pachetului legislativ ,Energie curata pentru toti europenii” va avea ca efect promovarea utilizarii energiei din surse regenerabile,
intrucat acestea presupun adaptarea conditiilor de piata pentru a facilita integrarea energiei din surse regenerabile in SEN

e Adoptarea tehnologiilor avansate poate contribui prin implementarea solutiilor de captare a carbonului, dezvoltarea capacitatilor de producere a energiei fara
emisii, noi capacitati de stocare. De asemenea, va facilita implementarea proiectelor pilot si demonstrative pentru promovarea utilizarii hidrogenului in
productia de energie electrica si in sectorul industrial.

* Promovarea energiei curate si a eficientei energetice pentru a sprijini o economie cu emisii reduse de carbon. Obiectiv specific 6.1 Cresterea productiei de
energie din resurse regenerabile mai putin exploatate (biomasa, biogaz, geotermal);

* Cresterea ponderii bioenergiei, defalcata pe energie termica, electricitate si transport, si in ceea ce priveste furnizarea de biomasa, defalcata pe materii prime
si provenienta (diferentierea intre productia interna si import). Pentru biomasa forestiera, o evaluare a sursei acesteia

e Elaborarea de noi strategii si obiective nationale, inclusiv pe termen lung sau sectoriale (de exemplu, ponderea energiei din surse regenerabile in termoficare,
utilizarea energiei din surse regenerabile Tn cladiri, energie din surse regenerabile produsa de orase, comunitati energetice). si consumatorii autonomi, energia
recuperata din namolurile obtinute din tratarea apelor uzate)

* Promovarea investitiilor in noi capacitati de producere a energiei electrice, cu emisii scazute de carbon;
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Pentru anul 2022, biomasa ocupa locul 7 in topul mijloacelor de
productie. Tn continuarea afirmatiei de mai sus privind
investitiile viitoare si dezvoltarea de noi instalatii de fructificare
a biomasei in scop energetic, reamintim ca productia de energie
din biomasa depinde intr-o masura covarsitoare de materia
prima, respectiv biomasa. Ceea ce duce la cea mai mare
Biomass energy production [MW] problema a Romaniei in acest sens. Romania este o tara cu o
. suprafata mare impadurita, in special zonele carpatice si
90 ﬁ | precarpatice si nu numai atat, ci si cu suprafete agricole mari. De
o N Py, " mai multe ori pe parcursul anului au loc lucrari silvice si agricole,
o rezultand atat biomasa agricold, cat si forestiera, dar aceasta
40 ramane, de cele mai multe ori, nefolosita sau ajunge sa fie
folosita in alte mijloace. Lemnul si tufisul din padure sunt
folosite pentru incalzire in sobe, in special in mediul rural unde
nu exista acces la gaz sau in scop zootehnic, biomasa agricola.
Aceste tipuri de biomasa au fost mentionate fara a le mentiona
pe celelalte, cum ar fi carnea si conacul de namol de canalizare
etc.
Prin urmare, aceasta este cea mai mare problema. Colectare
deficitara sau inexistenta a biomasei. Daca la nivelul judetului
NUTS3 sau la nivelul clusterului de localitati ar exista o colectare
centralizata a biomasei care ar fi cumva subventionata sau
recompensata, probabil s-ar colecta depozite considerabile de
biomasa.
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