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Objectives

® Overall goal to develop and test a biomass supply
system associated to logistic chains, as a
planification tool of different biomass supply options

® For optimizing regional resources.
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BSMS Modules
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BSMS Modules

Generation of
closed order Input of biomasa

and foressen and regl
scenario scenario

Real logistic
scenarios
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BSMS Modules

®BSMS is targeted to:

®* managers of biomass supply,

®*regional and local authorities,

®*ESCOS,

®installers and engineering firms,

®*energy planners public and private energy managers,
®energy aadvisors,

®and house / buildings owners.

® BSMS facilitates the decision making through a
benchmarking of different indicators: cost, quality,
energy balance, productivity and delivered period.
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BSMS Modules

Input data Output data
*Base information. *Preliminary orders.
-Geographic. (Region, Province,
Municipality and Node). *Preliminary scenarios.
-Biomass (type, shape, size, density, PCI-
LHV). *Closed orders.
-Machinery (technical, economical,
energetic). *Envisaged scenarios (predicted).
-Storage.
*Production Reference scenarios. *Real scenarios.
eDistribution Reference scenarios.
*Stock. *General Reports.
Offers.
*Demands. *Biomass Logistic Indicators.
*Deliveries
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BSMS Tables
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5.1.- Case study 1. Production and distribution reference
scenarios used in Domoheat

Case study 1 (1)

®* Flow of biomass block by block of different production
reference scenarios. Each block of information contains
technical, economical, energetic data.

Production reference scenarios

Blocks of the production chain

2008.R0041 Pine forest residues
chips

Head, Pre-processing, CD
transport, Storage, LD
transportation, Post-grinding,
Final

2008.R0031 Oak forest residues
chips

Head, Packaging, CD Transport,
Storage, LD Transport, Pre-
postiturado, Final.

2008.R0091 Poplar energy crops
chips

Head, cutting and chipping
simultaneous, CD Transport,
Storage, LD Transport, Post-

crushing, Final
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Case study 1 (2)

Disagregated costs by scenerio and block

B LO& Informe de Costes para N escenanos, desagregados por escenano y bloque

L06: Informe de Costes desagregados por escenario y bloque

Criterios de seleccién:  S2.4008

Ordenado por: Escenarios

Escenario Cora Hilerado Empac. TCD Almac. TLD
. (€Mwn) (€1awn) (€nawn) (€MWh) (€&MW) (€MwWn)

2008 R0031.Roble_Res For_Emp+Ast_| 0,00 208 058 0,10
2008R0041 Pino_Res For_Ast_Residen 0,00 0.00 128 208
2008 R0091.Chopo_CuR En_Ast_Reside 0,00 0.00 050

Valores medios 0,00 089

2 1T o Y

esCcan s.a.
A,

I©

SIXTH FRAMEWORK
PROGRAMME




Case study 1 (3)

Consumed energy versus Produced energy (Energy Balance)

B LO& Informe de Costes para N escenanos, desagregados por escenano y bloque

LO6e: Informe de Energia consumida para n escenarios, desagregado por

escenario y bloque (1 MWh = 3,6 GJ)

Criterios de seleccién:  S2 4008

Ordenado por: Total GJ consumido

Escenario Total GJ Total MWh Ratio Corta (GJ)
. consumido producido  GJMWh .
156-2008 RO031.Rotie_Res For_ 2419553 778425 03108 0
170-2008 R0091.Chepo_CuREn_  417,1786 19438 02146 34,0319
159-2008 R0041 Pino_Res For_A 10106,1388 41813 02417 2277867
Totales 107652727 44535225 2618186

Hiderado Emp(GJ) TCD(GJ) Am(GJ) TLD(GJ) Pre-Post Especie Loc.
(GJ) . . . .

12,6259 3,409
0 42,0237
o 406,7619
12,6259 452,1946

(V)] Tipo Nodo

271308 1987896 17-Rodble 325002

72,035 269,088 11-Populus 455001
20082416 74633486 13-Pinus 285001
2107,4074 7931,2262

Valores Medios  3588,424233 14845075 87,2728666

Pagnas M4 I »IMl
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Case study 1 (4)

Quality ratio of scenarios

@ o] zfox

L03: Informe sobre Calidad en varios escenarios

Criterios de seleccidn:  S2 4008

Ordenado por: Escenarios

Calidad en origen Calidad en producto final
Escenario Forma - Tamafio PCI Hum. | Prod (tm) Prod. Ratio Forma - Tamafio Hum. Ceni- PCI
: . (MWhT) (%bh) : (MwWn) Calidad . (%bh) zas (MWhY)
2008 R0031.Roble_Res For_Emp+Ast] 17-PC4-D=80cmL=250cm 311 030 250 778 1001 17-AS1-5cm 030 054 3N
2008 RO041Pino_Res For_Ast_Residd 13-AS1-5cm 418 020| 10.000 41813 1001  13-AS1-Scm 020 020 418
2008.R0091.Chopo_Cult En_Ast_Res||11-AS1-5cm 389 020 500 1044 5245 11-AS1-5cm 020 560 389
Produccién Total 10.750 44 538

Valores Medios 3583 14845 9802 0.20 4,14

N* de escenarios: 3
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® 5.2 Case study 2. Generation of supply orders and selection of most
appropriate options (year 2009) .Main results.

- 3 End users:

C1 —Location Leén (NODE-245909), 100 kW power

C2 — Location Vigo (NODE-365902), 60 kW power

C3 — Location Madrid (NODE-285910), 300 kW power
- Multifuels:

Pine pellets (article 31, PE1=d 0,6 cm, L= 3cm)

Oak pellets (article 32, PE1=d 0,6 cm, L=3 cm)

Pine chip + bark (article 41, AS1 -5 cm)

Hazelnut shell (article 44, AS3 — 1,25 cm)

Olive kernell (article 45, grain GR3-2-4 mm)
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Case study 2 (2)
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Stock ) Demandas | Ofertas

[ ] ; A odo2 | d articudo d tamanyo tex d -4 d d p
s 14 [2003 |385902 |31Pnofsemin) | 31-PE1-D=06cmiedcn 365302 [t [195 [17 21 |95 [SA1 |C002 =
|18 [15 |2003 285510 |31 Pino (senin) | 31-PE1-D=0.6cmi=3cn 265910 [t [1%6 [84 (01 [sa1|coos
[» 17 |16 |2003  |245309 |32-Roble (serrin) | 32-PE1-D=06cmiedcn 245903 [t 195 |26 JELE] Sa1_ [Coo
|8 17 [2003 365902 | 32oble (semin) | 32PE1-D=06cmi=3cn 365302 [t 195 [16 119/ [sa1[coo2
I LE] |18 |2009 285910 | 32Roble (sein) | 32PE1-D=06cmie3cn 285910 |t |19 |78 194 |5 SA1  |C003
|3 |2 |2003 245309 |41-Pa(casca) | 41AS15cm [265309 v 145 |® 13 (% [sar[com
e |3 |2003|365902 |41 (casca) | 41451 5em [%5%2 [ (1045 |16 119 (%5 [sa1  [com
I 24 [2009 (285910 |41Palcasca) |41AS15cm ls910 [v |45 |77 193 [ [sa1|coo3
IS | [2009 [245309 |44Avelanalchoomd 44ASI1.25cm 1245903 [t 100 |23 135 100 [sa1_|coon
I E3 [2003 365902 |44-Avelanalcascard 44AS31.25cm [365302 [t [100 7 21 [100 [sa1_|con2
I 27 |2003 1285910 |44 Avelanalchscard 44-A531.25cm (285810 v [100 |86 11037100 |Sa1[C003
I E: |28 |2003 245909 |45Hueso acetuna |45GRIRegular24mm | 245303 [t [120 |28 34 100 [sa1 [com
| JE=] [2009 385302 |45Hueso aceituns |45GRIReguar2-4mm| 65302 |t 120 [17 21 [100 [sa1 [com2
I EL |30 |2003|285910 | 45Hueso acetuna |45GR3IReguar2-4mm 285910 |t [120 |84 101 100 [Sa1 |C003 —
| -
[« | v [
Datos Demanda

ID demanda [ 17 U. referencia [t

ID stock | i 16 Precio maximo €/U. ref [ 195

Afo {2009 Cant demanda afio (U. ref) [ 26

Nodo 2 |245909 Cant demanda mes [U. ref) _] [CRMOIOMHIOIOZEI0I00

Asticalo [32Rble (semin) Cant pedir afio (U. ref) [ 5

Forma/T amafio [32-PE1-D=06cmL=3cm Cant pedir mes (U. ref) 2 om0 Nuevo |
Tipo Nodo [ Calidad - demanda E3

N*® Nodo (245909 Formato presentacién [sa1

Cédigo co idor ICl]]'I Actusica I
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Case study 2 (3)

Y -

] Generacién de pedidos y escenarios preliminares

18500: » |7 [2003 | 325001 33-Pno[oottezal 10000 10000
9 235 2008 435007 _
8 231 2008 40500:
6 225 2008 15500:
5 222 2008 15500:
12 241 2008 45500:
| 10 240 2008 18300: I‘I [ >
» 3 |31 Proeenin | 5902 |2 [41 5169245084302 10 385!
|12 12 131Pino (sertin) 1455001 | 285910 (245 [43.40693%444128 [0 97407 IEL
|5 [1 |31 Pino (senin) | 155001 | 245308 |222 [45,7272114763545 |0 23859 |23
| ]2 L |31 Pino (senin) 455001 | 245503 | 241 |48.8009860797238 [0 97407 |28
3 2 |31 Pno(senin) [155001 [285910 [224 [51.5306521428879 |0 | 23893 N |
|12 |3 |31 Pino (semin)  |455001 | 365902 | 244 |5355491753539%83 |0 9740.7 [21
|6 3 32Roble (senin) 155001 | 365902 226 |3880a5633911469 [0 238% 19
|6 L |32Roble (semin) _|155001 | 245909 225 |42.730803488767 |0 2385 ]
|5 2 |32Roble (semin) | 155001 | 285910 |227 [48.251634048567 |0 23656 |94 -
8 [2 [41Pfa(casca) 405001 |285910 |233 [19,0088865708687 |0 857 3
|8 1 (41 Pfalcasca) 405001 |245309 |231 [21.1522846548063 |0 857 3
|8 13 [41PRa(casca) (405001 (365902 (232 | 233935935260128 |0 857 |13
3 [2 |48Avelanalcascara) (435001 285910 |237 | 3267633656485 0 B4 103
E 1 |44Avelanalchscara) |435001 |245303 | 235 |3%.5876767185528 |0 341 |35
A NIE] 13 |48 Avelanalciscara) (435001 | 365302 2% [27amsEas 0 B4 2
|0 2 [45Hueso acetuna |185001 | 285910 | 240 |336556674628365 |0 1044 101
|0 [1 [45Hueso aceituna|185001 | 245303 238 40.2750663543015_ [0 1044 |34
10 3 A5 Humen acsibna 185001 59021239 45 10485579177 n 1044 7 v

Nim. contrato [ Secuencia|  Cantidad asignada [ Reasignada| Reasignar cantidades |

Cernar |

(", 14
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E. Balance (GJ/MWh)

Case study 2 (4)

0,3 — 120 + 60 - 7 30 4 150
0,25 + 100 —+ 50 ] 25 +125
02+ 80+ 40 - — — 20 g +100
S :
015+ £ 601 ¥ 30- -15 &+ 75
© [ 2
g £ 5
o 5
011 40 + 20 - 10 8 50
o
0,05 + 20 + 10 A 5 ~1~25
0 - - - : ‘
[con 5-1, 222] pellet pino  [con 12-1, 241] pellet pino  [con 6-1, 225] pellet roble [con 8-1, 231) casca [con 8-1, 235) c.avellana  [con 10-1,238] h. acetuna
B\ Total Price 0 Quality (%) B Energy balance @ Productivity o Delivery
(€M) (GJMIAh) (MWhih) period {d)
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Conclusions

® 5.3 Conclusions strengths points and future work.

®* The objective of the present work was to develop and
test a program for biomass supply associated to logistic
chains, as a planning tool of different biomass supply
options, for optimizing regional resources.
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®* We compile data: geographic, biomass characteristics, machinery',
logistic process from Domoheat results, from producers and distributors

of biomass.

® We developed flexible scenarios for production and distribution of
biomass, biomass logistic indicators, and generation of out orders
associated to logistic chains.

® We calculated: disaggregated total costs (€.MWh1), quality of biomass
(%), energy balances (GJ.MWh1), productivities (MWh.h!) and delivered

period (days).

®* We generated supply orders associated to logistic chains fo 3 Domoheat
multifuel heating plants located in Vigo, Ledn and Madrid using pellets
(pines, oak), chips and shells (pinecone, hazelnut) and grains (olive
kernel).

® The analysis of results based on the indicators allowed to select the
most apropiated order for each energy plant, optimizing regional
resources.
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- BSMS software provides a planning tool for biomass supply at regional level

- The model considers biomass reference scenarios for production and
distribution dependent of regional conditions (geographic, biomass
characteristics, machineries, logistic processes)

- The out order for biomass supply to energy plant is calculated based on the
offer, demand and reference scenario.

- The program presents biomass logistic indicators: delivered cost, delivered
quality, energy balance, productivity, delivered period.

- Further work will be: to implement the model in different regions, and bench
marking of regional results; to provide liberated emissions due to production
and distribution of biomass; and to calculate the costs for establishing and
running the energy plant.
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Thank you
Margarita Salve (ESCAN)
escan@escansa.com
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