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Consum d’energia de la humanitat
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Evolucio de la temperatura al llarg de la historia

Carbon Pollution has Ended the Era of Stable Climate
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Consum d’energia vs. PIB
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Consum d’energia de la humanitat

Greenhouse Gas Emissions Worldwide

Global greenhouse gas emission from fossil fuel combustion by country
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Consum d’energia de la humanitat
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Via per reduccio de CO2 a la industria forestal europea

Graph 02: CO; emissions reduction and decarbonisation
pathways for the European forest fibre and paper industry by 2050
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Evolucio d’LC Paper en termes energetics

1993 2010 2012 P
CHP First cogeneration Stop first cogeneration New 132 kV parc NeV\IIBE:%TaSS
plant 6,5 MW Motor 1999 engine 6.5 MW < ”f”s‘cormer A
A CHP New Gas engine 6
MW-Motor
A
LC Paper was ‘
bornin
1881 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017
| 2009
Y ]
New PM3 CHP
1999 heating system
New MG paper machine
3,3 m.500 m/min v
2012 | 2014

New gas engine 6 MW. total
cogeneration plant 12 MW

Rebuild PM2 MG-CHP
heating system+SYD



Jornades Descarbonitzacio i Industria

Estructura de LC Paper

Cogeneration
6 MW

Cogeneration
6 MW

Biomass

boiler

Waste paper treatment

MP3. Tissue machine

A

Pulp treatment




Jornades Descarbonitzaci6 i Industria @ LC Paper

Motor de cogeneracio
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" Boiler
0,5bar

Flux energétic d’LC Paper el iy [ .

Paper machine
Yankee & Hood

ll Natural gas
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Flux de recuperacio d’LC Paper

Grid: 2130,0 kW

Grid

Transformer

Boiler 17 bar: 1737,0 kW

Electricity: 6000,0 kW

Heat recovery and
Combined Heat and
Power at LC Paper

Elec. PM3: 3870,0 kW

Boiler 17 bar

Air-air R3

Exhaust: 4886,0 kW

Air-air R3: 1055,0 kW

Boiler0,5: 809,0 kKW

Gas Eng|ne Boiler 0,5 bar Paper
Heating room papermachine: 1286,0 kW MaChlne
Heating
B Gas [kV] :21?1'1“"9
I clectricity [KW]
B Exhaust [KM] High Pressure Shower: 1134,0 kW
[ Air-air R3 [KW]
3 Boiler 0,5 (kW] ::3; wearter
Wi

[ Heating room paper machine (kW]
3 High Pressure Shower kW]

[ Heating room converting [kK\W]
B Elec. PM3 [KW] Heating

B Grid [kW] converting
room

Heating room converting: 1042,0 kW

B Boiler to air [kW]
B Air to boiler [kKW]
[ Boiler to room [K'W]
[ Boiler 17 bar [kKW]

Equivalent Electrical Performance = 86,5%
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Evolucié del consum energetic de la nostra empresa
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Relacio entre consum energetic i CO2 de la nostra empresa

Energy consumption versus CO, MP2
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Filosofia d’estalvi energetic

L'estalvi energetic ha propiciat un estalvi important en CO, generat
en la fabricacio de paper tissu. A partir d’'un consum baix ha estat
possible eliminar del tot el gas amb la caldera de biomassa i
comprar l'electricitat verda per aconseguir un valor de petjada al
carboni en fabricacio de... Zero!

MP2 kWh/t CO,/t
Standard 3000 808
Process Reengineering 2100 666
Product Reengineering 1700 487
New Process Reengineering 1300 298

Converting, Biomass&green
electricity 1100 0
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Evolucio diaria de la potencia
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Evolucio diaria de la potencia
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Regulacio primaria

PFC, Primary s Max903>
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Regulacio primaria i secundaria

e Una fabrica amb un consum energetic de 24 MW pot
ser un bon regulador secundari.

e Pot: consumir o produir electricitat
e Pot: consumir electricitat enlloc de gas

e Lacogeneracio amb gas i bateria pot ser un bon
regulador primari.

» El cost potencial demmagatzemar sera de 45-90
€/MWh

1. Primary control 2. Secondary control

Frequency Frequency Restoration
Containment

Replacement

5s 30s 15 min 1h

Source, Entso-¢ Stakeholders Workshopon System Operation Load Frequency Control, March 2012
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Regulacio primaria

La central pot arrencar i arribar a 12 MW de potencia
en un temps de 10 minuts.

Bateria necessaria per 10 min: 2 MWh

Si la central treballa a 50% carrega, necessita 3,75 min
per assolir 100% carrega, doncs una bateria de 375
KWh.

Rati bateria/potencia: 0,063
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Regulacio secundaria
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