I10.()’I

(7|& . 1. BX) =35

XI= 7t

St HIO|QO{A 7ljer S<F

= O O

K Petro

gr2uQEe

EO|4 2EE= MYE
TH|ol 48 Ygto H|

M 0>

rx|.
+5|

=~

SEAF AFR{O] A4 01 HEY HOFO| HIO| QY B A3} 7|ut R AL
LICt.

=y



=
=
Xt
°
O
o
>
—~
()
>
—~
w

No.01

€I 12 3
EHgHlE 3
€ED) oAl “gol a4
€ED = Hro|mHA EXHZY 5
€ HiolniA SHHE QI8 dli217|= At 7
#2°| Horizon2020 AF0i[A 2| HIO|OHA 2l AL AL| 8
0|=2| HIO| 2OHA 2HA 3 CHEX AL| 10
IEA Bioenergy Task 43 271 7|& 11
€D 212t u




No.011| 2024 X|& Jhstt Hio| oA T ST 3

& T

2022 HEo|AM LHESH rXISHE Hio|AH = Sty ot of w2} Hio|*EH=2| B

2icho} ol 4|10 0| & SHEHEISHI| 2IsHM = H =21 HIO| RO A =tE T} E ot Agtel

- THetE Hio|QAZ Sy Biohof w2 oix| 483} £|0f Q= HIO|QL|He| B Sfriet
i Hio| 23 /et Ho|2MEkq ol Al A3t TIME of H

-Ho[eA=s HE =ZHE M oz HEst FEO(suitable quality),
X|&7tsst (sustainable), &2|XQl 714 (reasonable price)dlA| H238t 352 (suf-
ficient quantities)E 7tX|:= HIO| DA 2| =tH I} E4XQl

S30|H QHEHQI HIO|QU|A ZIL THS SoHA HEH HIO|HE ST 93t
714t ofzio] T
(34 U9 B Hi BBY A 2 oluix| BTl 437%8 AU + 2
Z 2II0LRIEA BEHE AAH (20204 X2 7|F)"
503 SOI2U1A FE & 16%210] OILHOR ABS|T 2o BEHel 2 e

rir

HE1 EEZ0]| CHt olief Hio| 20129 S5 70| R

T

1) IR SA SEYE AAH (2020E Atz 7|F)



No.01| 2024 X% 71s¢Sh HIO| O A JH'E S8 4

(22 XKL

rHiO|OH A 2} &2 T 7hSTh oiLX| = HEtE = U= WEXR U MEXIHS
0|23l Mist AR E olnjet.”
-l HO|ROiAE U MEEs So= et =2 M MEE0| Jhssittn AFE=

Bo|uj AR Holg 4 9

HO|ROjAL S, AR B, SASl0f TI2tA 212 REE 4+ UK/B 53| Hlo| 2R B
SI0A O{AuIOF B e BRINA| W2 Hio|oojA TEOR AMSSIIA o=
BO|QUHAT} T7|SHIO| QAR HEE Al H7IS £7-24t0] 23t 5712 St xfgtol

3 4+ A= A7 US

=l

Hfo]ojA

—  H7IE7 Ho| 204 A IHERe > 7=
FNEHIIE Caammmd 7|2 12 M37|

[t
HI
i

0=
[T
olo
1>
THo
1=

B
=
o
ElY

A HiEAEA TR B

o

1

i =
N =
5 ol
S
o

HEE mzhd
———  0]0|27 tjo|2afA YuiE > Zhaxy

EE——— 7|24 TE

SR &2 FhA

[ Z2|KA|of k2 vfo] 20 A2] 72 ]

2) AofL{x| % HYO|LAR] -0l
3) xpelo] Hopnt g 70| Bt

© == papel

-2 ZTY M2xH2=H=
HE (AHRAHEEH)



No.01]| 2024

X% 7hsgt Hio|uiA A St 5

€ESD =L ttolmpA A

2020 7|E =LY Hjo|0jA2| O|2X FX{E*+2 24,182 MTOEO|H 20500
32,407 MTOER S718 o2 o ArEl»

2020 7|& ZLH HIO| QOHAL| A At 2h2tE o 2ot A7R10] SLH0|A THEOIX
HFO|QOjAQ| EFZF2 AHZt £ 101,552 jSEOI MAtE|D QU= o|F 7HE B2
ZAHIO|QUIAZM 41,504 MES XHX|8t1 Q1 £HZ0| 29,000 HME Q| A2iHio| 201 A
< SHX[2HO| A X[ X2 2 2Hitst O| 22X of| L K| RN ZFS 2HE M= AH2IHHO|204ATE12,849 M
TOEEZ YEXMOZ 2 AZ XIX|stD O LIS &AHI0|Q0fA, J2|1 ZA|H|Z|Z0|

i

Ir
00 A
rlo rir

|:|O

_I_

KRSt /US
=LHO| U AL FR MARE BIX|2H OUX[RET} 0 %] Wi20] O|2X FHIHZO|
O SA| LtEHLE AL OfR S22 ofjHX] =S eS| M HEoh =4HH0|0f A9
olix[=t 7]& 7HEO| 2R &3
- OHH HIO|QOHAS| O|2H Of|{X| HAHZ2 24,182 M TOEO|X[2t 7|=X EIHZF Of|L{X]|
2 S UM 7|&H AgE 12{5to] AN MAo| 7tseh oL K| F2++
S A= 7= HE7H EHQOE 48
5

5,292 MTOEZM ¢ 2| EL= 92.8%

XISt A AAI% MH|&2 EO &

20,977 MTOEZM Xt0[7} Lt=H| O] XO|E
+3HH 20201 7|FO2 2 Of|LiX| A2k & 55,

2 LIERH D AZ I7H0HX|SA SHE A|A” (2020 X2 7|F)Y

=Ll HIO|20{AS[ O|2X OfjX| EAZD H WIS of 2L =L HIO|RQOAS T
OILX[H 2 AETICIHE I O] MAREO] 43.7%E Mie £ U= XHe= o0
—"‘—xHﬁfI'_ Ae HFOIQUHiﬂfE RIMOZ 2 ZOITHH =L o X] Wit2 2Ot B2 7[0S

|
[=|

s §
=
=
o
A

mI_O
_\.'_

* =7t o]l ”"‘}— HIO|RUHAS 2AT3| 2E3t0] of|L{X| 2 Tete uf S 4 AL O|2X Z|TH of|LX|2 &
ot gl ILHM BHS0{X|= Hio| 20K A2 3
k% Ofx| ’.‘i%* A EHE, SHIZE S HM 71&% AtehS D2{ste] A Yito] 7SS o x|

Rk Ashae

TER'ECo

4) 2050 EtAF
5) Z7tol|LXIEA

2|
=

=2
=

=
o

2|3t HO| 0| X| 224kt A1 2021.09. (A EH=HIO| QAR EH
SHEE A|AH! (20204 XIZ 7|F)



No.01| 2024 X% 71sSt HIO| O A JHE S8

E3D =uivtojeoiAel

20204 7|= 20504 7|=
Mk O|2X Tz 7|& R 0|2 FxH
(HE/3) (MTOE/H) (HMTOE/H) (MTOE/Y)
A 29,000 12,849 9,852 15123
=4t 7,326 4,019 4,019 2,829
e 41,504 1,705 1,497 1,705
TAH7| 18,710 3,570 3,570 3,570
ol x| =2 5102 2,039 2,039 9,180
By 101,552 24182 20,977 32,407

-20201F 7|Eo = MitE TH| HIO|R0LAX|= 3,899 MTOEE E0|1 UM 7HE B2
U2 1,326HTOEE EO|= SESI0[2 C+Z0[ 690MTOES| HIO|L|HO|H TA|
HHO| OHA Of|LAX] ZRHZF CHH| 16% 7} AL /UZ

ED siol20iLix| Yz WAk

£hel: MTOE

st
2] Ol A = 2 io-
Pl O B B B I I e b R
ofAx | JtA | i o9 | =3 N g";g SRF | 3%
3899| 95 | 62 | 690 | 237 | 11 | 143 | 1326 | 73 | 143 | 155 | 501 | 409

- &7 HOA LHEHIO| 202 BHA oA X| WitdE 231,779 MTOEE E0[1
=Ll LH2HI0| 201 A9 13.8%2H0[ AFEE| 1 2

- YSEME2 5,457 Mm30|2 &

o
ol

=

|

8 7|=0 WE S SdliM LHEH0|0fA 9| +TH|ES =0|l=

6) Az ZHo[X|



No.01| 2024 K| 7hs 8t HIO| QUi A T S3F 7

€D tiolmiA StEE QIS dHel7IE Az

Hio| oA 2| 2HH0fl= thes] XI2IZFIS Of7|SHs 240] OtL|2} MU =S|
HEA7|= STt EE X
<71E =LOM BRO|RA= EEH FXk= HIOIQUHAS OfFH 28Xz H=et !HX|=
Heretx|of chet et S JHRo| E's% X7t O| RO Z

I

- SFX|2E OIE1 HIO| oA = &R A= 2 2EE[7| 2[oiAf of2f 22t ZH0| A H0f| A FE

E
I
ﬁ

ra
rlok
ORI

2

o
Hio|20HA b
HEO| QU A HIO|QUiA  Hio|QOjA Hjo| 2ufA
MiERl T 4 2 (@Bsh) - Y=es

[HIO|H R MAtof|A HIO|uHA 212 MAHS I8t MIE SHE ]

£9| AE A sYHo|uAS] A= XTIt Ui Hop 2&E0M =2 HIE0| XEL|Y|
m20 THEe S H|82| ¥& K20 E

1E TESE S FXM O[d= Hio|mfAS| Wz BHEE P —'.E—XPP 2Rt
&20|H 82|l M= o|of ofofl tiet &Xt 8 AFIHRO| EED| O|F K]



No.01]| 2024 X% 71sSt HIO| O A JHE S5 8

l'J

@ 29| Horizon2020 At2i0f|A{2] HIO| @O A 2ad o1 Aje|

N
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g Afed] #7391

Biomass based energy intermediates 9 QAER|ot Ja|A

boosting biofuel production €7,097,298 - I':IIE—,;!.E_PE iy
(BIOBOOST) ’
Mobile and Flexible industrial mzte oA Agdl
processing of biomass €5,923,316 OAEL[O} Ja]A

(MOBILE FLIP)

EOI, |:HI7|0.|| 2AEE|0|»
Sustainable Regional Supply Chains €5923 316 LZtE, S£2H|L|ot, 3 2O}E|O},
for woody bioenergy (BioRES) o HIEHIOP, =7tz2|ot
Reliable Bio-based Refinery S HE2E N3,
. . €5,923,316
Intermediates (BioMates) d=, des|A
. Demons'tration of ir.mc.)vative ATQl, YEatE TajA
integrated blom?ss logistics cer.ltres €6,385,661 Agllel o[Etajo}, H7|of|
for the Agro-industry sector in 23ajo|L}, H2H|o}
Europe (AGROINLOG)
Growing Advanced industrial Crops =Y HFEEE, oA,
on marginal lands for biorEfineries €15,000,851 =, o|Et2|o}, 3 ZOLE|O},

(GRACE) AQIA, QAER|0}
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228k 0] THHOAS FEI|TQI AVA-CO20IM B4 T8 ZHo| e
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4o

Straw potential Locations and capacities Locations and capacities
of local fast pyrolysis of central plants

[BIOBOOST ZtHIE SaliM T15E HIO| 201 A X[, 7oKt 215 x| i X1 maps]

-GRACEH|2| B2 2|2 AEH A0 MEYM0| Z2 XIS JHUSHH SH 2 ELX|H0||A
HFO|QUHAE RHHSHO] O|F &&3H= %% Q| valorization chain =
Edlf 2| 5HOZ HI0|OHA Q| supply chaing 2t44*)

mjo
rx

Il
Ot
4]

crop Fraction Intermediate Froduet

+ Demonstration of 10 complete value
chains at industry relevant scale

+ Miscanthus and hemp production
focussing on low-productive,
contaminated and abandoned land

H
4

I J
i

fes

- Demonstration of large scale
establishment of novel, seed-based
miscanthus hybrids

o

« Assessment of environmental, social
and economic impacts

e
Bt

J

|
1
L =
LIy
el e e
dAd00anoonaa

« Participative approach - Industry panel

[GRACE ztx|2| 7HK1]

7) https://cordis.europa.eu/project/id/282873/reporting
8) https://cordis.europa.eu/project/id/745012
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«MOBILE FLIP2IH|0f| M= S EHIO|QOAL| &2 &O0|SHH| 57| /¢t pelletizing, torre-
faction, slow pyrolysis, hydrothermal pretreatment, carbonisation 52| 0|s&
KE JHYSIO] HIO|QUHAS| 2&E&S EO[6HA & S3XHOZE HIO|QIA IZUS

Ho=
TEGE ATE ST

4 ) (- )

Sustainability, feasibility Technical performance
and social aspects

[\ . . A

WP 4 - Sustainability evaluation WP 2 - Experimental evaluation of
(leader VTT) process flexibility and product quality
(leader CEA)

® Task 1. Raw material procurement and
characterisation (leader FCBA)
‘ ® Task 2. Process lines based on pelletization
(leader SLU)

0 ® Task 3. Process lines based on hydrothermal
treatment and saccharification (leader VTT)

® Task 4. Process lines based on torrefaction,
including evaluation of products (leader CEA)

® Task 5. Process lines based on slow pyrolysis

\ (leader VTT) J
WP 5 - Dissemination and exploitation WP 3 - Mobile plant design and
(leader FCBA) demonstration (leader BioGold)
. J . J

i §

WP 6 - Mangement
(leader VTT)

[MOBILE FLIP 2}H|2] 7]

& 0|22 HIO| QA 221 S CHEH Al

-0|=2| Oak Ridge National lab0ilA|= ‘Development of the integrated biomass
supply analysis and logistics model (IBSAL)'O|2t= IMIE SdliA HHO|OHAC
SSY0l| CHohA M AL S HASIAS™

9) http://www.mobileflip.eu/
10) https://bioenergymodels.nrel.gov/models/31/
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INPUTS

(¢ A

® Field information o

ield information

\0 Distance to side of farm /

(Harvest schedule \
e Fraction of fields ready for | |
h t hd
\ arvest each day / OUTPUTS
( \ Integrated Biomass
Equipment data Supply Analysis and For each unit operation
® Harvester width Logistics(IBSAL) ® Number of machines
® Speed required
® Production rate Equations describing ® Cost per ton of biomass
® Horsepower moisture and dry matter e Energy consumption
\0 Hourly costs of machinesj \_ changes of biomassj (Mbtu/ton)
L, _ | ® CO, emissions (Ib/ton)
KStorage information \ équations describing ttD * Number of days to
. . complete operation
® Number and size of operational performance
. . . . ® Net yield of biomass
storage sites of equipment , including o
e Distance from farm to — K biomass losses j remaining
® Final moisture content of
storage
. biomass
e Distance from storage to \_ )
\ final destination /
(Daily weather data \

® Temperature

® Relative humidity
® Rain

® Snow

® Wind speed

[MOBILE FLIP 2}x|2] 71 M]

@ |EA Bioenergy Task 43 271 7|1&

-IEA Bioenergy task 432 X|&7hs¢h HHO|OHA S5 FHO| CHsA 7|=dtal 0|F
s{ASE7| U Eotsof &= Ao =M of7[0f] ATHE HIK| 7|&8 ANE

«'Mobilisation of agricultural residues for bioenergy and higher value bioproducts:
Resources, Barriers and Sustainability"" 0| A= HIO| 20§ A feedstock2| S5 L0f|A
preprocessings SdiA S5 S 7li4ddt= et CHSte] ®ekst S

11) IEA Bioenergy: Task 43: 2017:01
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Biorefinery Gate

Harvest and Preprocessing : Receiving Secondary Evenflow
at the Landing R and Storage } Preprocessing In-Feed
P e
1
=

Round Wood
Round Wood ort:

+ Wholl d and Bundles and Bundles
e e e s : = |

- DDGs -
« Cotton gin trash oose Blomass

Loose Biomass Biochemical
« Urban waste ¥ ‘ | conversion
« Manufacturing waste - *9/‘ o0 ';"‘ . | process

or

« Corn cob waste
« Wood chips

Thermo-
chemical
conversion

"N oam " am > W S
\

Biorefinery Gate

Harvest and Preprocessing Preprocessing Receiving Evenflow
Collection atthe Landing (ISporatos at the Depot R and Storage In-Feed

:

—y

e e AR wm

TZ’;L:’;‘:: Biochemical
« Whole wood conversion
« Residue bundles *9/-

process

or

Thermo-
chemical
conversion
process

+ DDGs

« Cotton gin trash Loose Biomass

« Urban waste

- Manufacturing waste m *9_
« Corn cob waste oo,

+ Wood chips

[Conventional feedstock supply system (2l)<t
H|2tEl advanced feedstock supply system (£10f2H)]

-'Clean shipping project towards sustainable biofuels in the maritime sector’'?

OlAl= Biohubse| Mg Z=stn U= biohubse HIO|2MER0] ZZ00| A0{A
HIO|QOHA X ZSSH|et HO|RAE MMXt & OBHFAIXIZS| A= A=t
win-win & = JOHN 59| X|£7ts50t 0|2 S &ESH| 2o oA Y

HTHOIHIO|QHE Z2Y 7A2 UsHAM 0] biohubs? ZRAS ZZstD 9

gjo

12) IEA Bioenergy: Task 43: 2017:01
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Non-edible biomass

BIOHUBS
as a win-win Lm,Q q.m ’“""

collaboration "% r‘ \\f *

energy
- generation

Biomass

water g extraction

Biochar
possible uses include

Income
from selling
biomass

Local communities: treatment
sustainable
socio-economic
development

soil
amendment

Refinery outputs
outputs include:

=
?@’ biochar
treatment w
bic-oil g

Shlpglels _

Impulse for regional development

Eifwa
Biofuel producers:

secure, continuous
supply of high-quality,
sustainable biomass

water

&
energy
generation o
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12) https://www.cleanshipping.nl/about-the-project/
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