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Unminable Coal Seams

30 Gt CO,
Able to store <2 Years of 2030
Emissions

Depleted Oil & Gas Fields

930 Gt CO,
Able to Store 50 Years of 2030
Emissions

Deep Saline Aquifers

400-10 000 Gt CO,
Able to store 20 - 530 Years of 2030
Emissions

Power Station

‘with COp Capture.
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Relationship of Climate Change to Sustainability and the Role of
Technology

Global & Societal
Impacts

global climate change—

—> food scarcity <+

ocean, forest,
ecosystem
degradation

water scarcity <+

PP TI——

air & H,0 quality +—

health impacts +——

infrastructure
A damage
! —> resource depletion
' Challenges to Long Term Sustainability \ Y J
L e e e e e e - e e e e e e e e e e e e = e = = =
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2007 IPCC Report

Human activities (fossil-fuel use,
land-use changes, and agriculture)
are contributing to observed increase
in atmospheric concentrations of
greenhouse gases

Foce i
-Secretanat WMOIUNEP P

L “in: Smtzerland Lo
Warming of the climate system is e S s S
unequivocal as evidenced by o r S <
melting polar ice, rising sea level, e o | Taskfoice
changes in precipitation patterns, - W°"“f‘99'°””-' Wﬁ;‘:;;;%f::;g’" | Worknggroup il | o nationa
droughts, heat-waves, etc. | Ockinlssysem 1 - adaplaon Milgaion | | gieetiouse gas

The earth is warming and it is very
likely due to the increased
anthropogenic GHG concentrations

Continued GHG emissions at or mmcg

Arondnl

above current rates would cause -
further warming later in this century
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Changes in temperature, sea level and Northern Hemisphere show cover

1850 to 2005 B
0‘5; (a) Global average surface temperature @ & 1145
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Source:

1900 T 1s50 2000

IPCC Fourth Assessment Report, 2007
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Attribution

= are observed
changes consistent
with

= expected responses
to forcings

inconsistent with
alternative
explanations

Source: IPCC Fourth Assessment Report, 2007
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WATER
cies at — “"f""‘“;‘ . Sigr e -tlons .>
extlnctlon** : itheg me* -
ECOSYSTEMS
Complex, localised negative impacts on small holdprs, subsistence farmers and fishers** mu mm mm = -l -
Tendencies for cereal prod ct|V|ty L Productuvnty of all cereals ; -
FOOD to decrease in low latitudegr -~ . decreases in low latitudesf*
Tendencies for some cereal prodlictivity = ... Cereal productlvuty to.
to increase at mid- to high latitudies* o : décrease in some regionsff*
Increased damage from floods and storms** == maflme == = ———————— | — -
’ : About 30% of o R R
global coastal ~— == == == mm m= e
COASTS wetlands lost?** o
Millighs more people could experlence I — | _’_»
coastyl flooding each year**
— Il
- |hcr"ea‘sihgﬁb"
Increased morbldlt nd m
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Fuel Prices and
Deployment of Advanced PC Technologies

* Moving from subcritical generating
conditions (e.g., 33% efficiency) to USC
generating conditions (e.g., 40%
efficiency) can reduce coal consumption
per kWh of electricity generated by over
15 % - a substantial saving.

Change in Fuel Consumption Rate (%)

40.0

35.0

30.0

250

20.0

15.0

10.0

5.0

0.0

——Base efficiency (%) = 33

——Base efficiency (%) = 35
— Base efficiency (%) = 37

30

35 40 45
Upgraded Net Efficiency (%)

50

JE8109



Coal-fired Power Generation:
A Key Area of Focus

Emissions from a total of about
1,000 coal-fired power plants
globally were about 8 Gt CO, in
2007. This contributed to about
27% of total global CO,
emissions. (IEA, 2008)

Worldwide energy-related CO,
emissions from coal use are
expected to grow significantly
through 2030.

Since coal plants are large point
sources, they potentially offer
attractive opportunities for cost-
effective reductions in CO,,.

Gigatonnes

Energy-related CO, Emissions

45

40

35

30

2 5 IS REPERR

20

0
1380 1990 2000 2010 2020 2030

World Energy Outlook 2008, JEA

g International
marine bunkers
and aviation

&% Non-OECD - gas
=B Non-OECD - oil
m Non-OECD - coal
B8 OECD - gas
mOECD - oil

= OECD - coal
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CO, Mitigation Options for Coal-fired
Power Plants

- More efficient generation

- Substitution of coal by
gas or biomass

- Carbon capture and
sequestration (CCS)
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Efficiency Improvements Options

Power Plant Impr&véments

Efficiency Increase
(percentage points) i

Air Preheaters (optimize) 0.16t0 1.5
Ash Removal System (replace) 0.1
Boiler (increase airheater surface) 2.1
Combustion System (optimize) 0.15to 0.84
Condenser (optimize) 0.7t0 2.4
Cooling System Performance (upgrade) 0.2to 1
Feedwater Heaters (optimize) 0.2t02
Flue Gas Moisture Recovery 0.3 10 0.65
Flue Gas Heat Recovery 03to1.5
Coal Drying (Installation) 0.1t0 1.7
Process Cojl.mols (installation/improvement) 02to2
Reductio-n of Sla‘g, .a:gd ' Furnace Fouling 04
(magnesium hydroxide injection)

Sootblower Optimization 0.1t0 0.65
Steam Leaks (reduce} 1.1
Steam Turbine (refurbish) 0.84t0 2.6

Source: DOE/NETL, 2008
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Beyond Subcritical:
Supercritical, Ultra-supercritical, and Advanced
Ultra-supercritical Pulverized Coal (PC) Plants

* Supercritical plants:
— Typical steam outlet pressures of 3500 psi (24.1 MPa) with 1050/1050 °F (566/566 °C)

double reheat
— Typical plant efficiencies are in the 36 - 38 % range (HHV, net); newly constructed

supercritical plants should have an efficiency of approximately 41 %

» Ultra-supercritical (USC) plants:
— Typical steam outlet pressures of 3700 psi (25.5 MPa) with 1100/1100 °F (593/593 °C)

double reheat
— Plant efficiencies range from 38 to 43% (HHYV, net)

* Advanced USC (AUSC) plants:
— May have steam outlet pressures as high as 5080 psi (35 MPa) and steam outlet

temperatures as high as 1300 °F (704 °C)
— Plant efficiencies (HHV, net) are estimated to be up to 46 %




SC Capacity Added Since 2000, GWe

P

Supercritical PC Plants

Proposed New SC Capacity, GWe

Source: IEA/CCC CoalPower 5 Database
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What is CCS?

Combustion sources - Post-combustion - Pipeline - Depleted oil/gas fields
such as power plants - Pre-combustion - Tanker - Deep saline reservoirs
- Oxy-fuel combustion - CO, driven EOR
- Unmineable coal seams
- Ocean
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PC Plants: Post-combustion Capture

., 2arBon
~digaide
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Source: http://www.europeanenergyforum.eu/archives/european-energy-
forum/environmental-matters/co2-capture-and-storage-2013-part-of-the-

solution-to-the-climate-change-problem
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Integrated Gasification Combined Cycle (IGCC) with
Pre-combustion CO, Capture

WAL YRESUF
Jard a Ok Aird
= o

 carbon diostide
R prEEner
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plegm ramova
t

:‘;marwm sailpdhior i
gas urking et rocovery
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GHIREGY ; " g
o i ) BiF
air .
Source: http://www.europeanenergyforum.ew/archives/european-energy-
forum/environmental-matters/co2-capture-and-storage-2013-part-of-the-
solution-to-the-climate-change-problem
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Amine-based Post-combustion Capture

« Capture approach with most experience

— Amine technologies in commercial use for natural gas and syngas purification;
capture efficiencies typically 85-90%

— Three U.S. small plants in operation today; largest = 300 tons CO,/day

« Carbon capture from flue gas is a more challenging
application

— Process needs: low (less than 10 ppm) SO,, NO, levels; much energy for
stripper — output penalty can be 30% or more today; large space requirements

* Projects

— Several amine-based projects in the Europe

— Advanced amine - Belchatow, Poland, 260 MW on new block 858 MW
operational in 2013

vEST09



Amine-based Post-combustion Capture:
Example Efficiency Loss

Efficiency

§0

&
ES]
I

3
n

(4]
=

25

20

Efficiency Loss: Subcritical Capture

34.3 {Haat)

COZ
~ Recovery
{Fower) &

Source: The Future of Céal, MIT, 2007




The Chilled Ammonia Process

Process

— Cooled flue gas treated with ammonium carbonate solution to form ammonium
bicarbonate; moderately raising the temperature releases CO.,.

Potential Pros

— Lower heat of regeneration and higher net CO, transfer than MEA,; stripping steam not
required.

— Low-cost, globally available, stable reagent.

Potential constraints

— Ammonium bicarbonate decomposes at 140 F, so temperatures in the absorber have
to be lower than this limit.

— Ammonia more volatile than MEA and can produce slip in the exhaust gas stream.

— Ammonia is consumed through the irreversible formation of ammonium sulfates and
nitrates as well as removal of HCI and HF.

Demonstration

— Integrated CCS demonstration project on a 30 MW stream just started at the AEP
Mountaineer plant.

— Transalta and AEP Northeastern,each at 1.5 million tons CO,, are planned to be
completed by 2015.

JEST00



Post-combustion Capture: Development Needs

« Process improvements
— Improved reagents for more efficient capture, tolerance against

corrosion from oxygen and trace contaminants, and lower

degradation rates

- Integration with power plant
— Maximizing MW, efficiency requires optimal thermal integration

— Concepts for “capture readiness”
« Pilot and demonstration testing to build experience with

power plant applications
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Oxy-combustion
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Oxy-combustion:
Example Efficiency Loss

Efficiency Loss: Supercritical Oxyfired

50 —
Boiler &
45 _| FGD Air
Hficiency Separation
Increase Unit
40 —
=
Q
4
2
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w

W
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25

20
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Oxy-combustion:
Overarching Considerations

- O, supply energy penalty
— 15-20% of energy penalty with the current cryogenic
technology

« Air in-leaks
— Will dilute CO,, stream and increase compression volume
and costs

- Purity of CO, exhaust gas
— Corrosion during transportation
— Impacts on compression costs

-« Not suitable for partial CCS

J¥ST109



Contaminant Chemistry and CO, Purity

+ Reactions involving contaminants

~ NO +NO + 0,
— 2NO,

— 2NO, + H,0
~ 3HNO,

~ NO, + SO,

- S0, +H,0

2NO, Slow (1
N,O, Fast (2)
HNO, + HNO, Slow (3)
HNO; + 2NO + H,0 Fast 4)
NO + SO, Fast (5)
H,SO, Fast (6)

- Rate of reaction (1) increases with pressure to the 3™ power — only feasible at elevated

pressures

« No nitric acid is formed until all the SO, is converted

« Hg, As, and other trace contaminants are dissolved in acid solution

- Pressure, reactor design, and residence times are important
+ Is high NOx desirable for above reactions to take place?

- Can oxy-combustion operate without additional air pollution controls?

iv8109
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Oxy-combustion: Projects

PROJECT Location | MW | Start Boiler Type Main Fuel CO2 Train
up

B&W USA 30 2007 Pilot PC Bit, Sub B., Lig.

Jupiter USA 20 2007 Industr. No FGR NG, Coal

Oxy-coal UK UK 40 2008 Pilot PC

Vattenfall Germany | 30 2008 Pilot PC Lignite (Bit.) With CCS

Total, Lacq France 30 2009 Industrial Natgas With CCS

Pearl Plant USA 66 2009 22MWe PC Bit Side stream

Callide Australia | 90 2010 30 MWe PC Bit. With CCS

Ciuden- PC Spain 20 2010 Pilot PC Anthra.(Petck) | ?

Ciuden- CFB | Spain 30 2010 Pilot CFB Anthra.(Petck) |?

Jamestown USA 150 2013 50 MWe CFB Bit. With CCS

Endessa. Spain ~1500 | 2015 7?7 ?2?7? With CCS

Vaitenifall Gemany | ~1000 | 2015 ~250 Mwe PC Lignite (Bit.) With CCS

(Janschwalde)

Youngdong Korea ~400 20167 ~100 MWe PC? ? ?

-IEA International Oxy-fuel Network established in 2005.

3¥$109



Oxy-combustion: Development Needs

Oxygen supply
» Currently cryogenic ASU has high capital and operating costs
= New membrane technologies are under development

Combustion behaviour with O,/CO,, impact on heat
transfer and fouling

Flue gas cleaning, water condensation and treatment
Pilot and demo-plant testing to develop experience base

cV8T09



IGCC with Pre-combustion CO, Capture:
Pros and Cons

Pros:

« Proven industrial scale technology in oil
refineries, but needs scale-up for power plants.

« High level (90-95% of CO, emissions) of
capture possible.

* Can produce H, and/or liquid fuels from coal.

Cons:

* Requires a chemical plant in front of the gas
turbine — impact on reliability/availability.

* High investment cost for dedicated new-build
plants.

* Development of efficient H, burning turbines.

* Bypass of the capture process units is not
practical because everything downstream of
the shift reactor is designed for a process with
CO, capture.

RWE, Huerth, Germany: 450 MWe,
2.6 MtCO2/yr. stored; construction-
2010, completion- 2016.

V8109



IGCC with Pre-combustion CO, Capture:
Example Efficiency Loss

Efficiency Loss: IGCC Capture

50 —

Water/Gas
40 — 38.4 Shift & Other

- CQ, co,
B Compressin  recovery

Efficiency
@

25

20
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IGCC with CO, Capture: Status

Pre-combustion Capture Technologies

Technology
Capture Tec’;lnoiogy Chemistry Provider / Del\"::li:) senzint Remarks
Technology yp Developer P
53 plants
Polyethyleneglycol, existed in Must be operated at high pressure
Selexol Absorption dimethyl ether UOPLLC 1992 for (typically 1000 psi, at least 300 psi)
blend industrial for practical solvent capacity.
application
Must be operated at high pressure
. . Linde AG, (1000 psi to 400 psi) and low
Rectisol Absorption Methanol Lurgi AG temperature (-40 F) for practical
solvent capacity.
C(::gi:lm:td W\XSS Product Desorption kinetics must be
SEWGS Adsorption st Wi Air Products improved; some loss in capacity with
hydrotalcite development cvelin
adsorbent yeine.
Academic,
o EPA/ORD, U of | small-scale Sorbent works best at elevaFed
. . Anionic, layered - S temperatures (200 — 400 C); slow
Hydrotalcites | Adsorption . South Carolina testing; LT .
clay materials desorption kinetics; some loss in
and others sorbent capacity with cvclin
development pacity YCHng.

- IGCC and CO, removal offered commercially, but have not operated in an integrated manner at power

plants.

- Several worldwide, physical solvent-based operating non-power installations (3 in U.S.) with largest plant

~340 MW equivalent in size.

—~ Captured CO, from Great Plains gasification plant in North Dakota piped approximately 200 miles to Canada for

enhanced oil recovery (EOR); 2.7 million tons CO,, per year.

- Several projects appear to be under way.

~VST09



IGCC with CO, Capture: Projects

Project

Status

Centrica, Teesside, U.K.: EOR offshore, North Sea oilfields;
8060 MWe, 5 Mt/yr CO, injected; construction- 2009,
completion- 2012.

July 2008- pending decision on transportation and storage decisions, particularly pipeline versus rail
{ransportation.

EPCOR, Alberta, Canada: EOR; 270 MWe, 1.2 Mt/yr CO,
injected, Siemens SFG-500 (Selexol); completion- 2015.

August 2008- EPCOR announced a design partnership with Siemens for the Genesee IGCC plant,
currently running as a SCPC plant.

GreenGen, Tianjin, China: EOR offshore; 650 MWe, CO,
capture quantity undetermined; Phase 1 (250 MWe) online
2011, final phase (expansion to 650 MWe) by 2016.

September 2009- Phase 1 construction started in June 2009.

Powerfuel, Yorkshire, U.K.: EOR offshore, North Sea
oilfields; 300 MWe, 4.7 MtCO,/yr. stored, Shell SCGP WQ
(Selexol); Phase 1: construction- 2009, completion- 2012;
Phase 2 completion 2014..

February 2009- a phased development plan announced for proposed Hatfield Colliery IGCC plant.
GE Energy CCGT turbines to power the plant through in Phase 1. Phase in IGCC with Shell’s
proprietary technology by 2014. The goal of this approach is to give the plant greater fuel flexibility
while CCS technology matures.

ZeroGen, Brisbane, Australia: offshore storage, Northern
Denison Trough; 530 MWe, 420 KtCO,/yr. stored, Mitsubishi
technology; construction- 2009, demonstration- 2015,
completion- 2017.

June 2009- ZeroGen Pty Ltd, a subsidiary of the Queensland state-owned Stanwell Corporation, has
announced the reconfiguration of the ZeroGen project into two stages. The project will now involve
the development of a world-class demonstration plant by 2012, followed by an equally advanced
full-scale plant labeled ‘ZeroGen Mark II’ by 2017.

RWE, Huerth, Germany: CO2 destination undetermined;
450 MWe, 2.6 MtCO,/yr. stored; construction- 2010,
completion- 2016.

August 2008- RWE made a final decision to move forward with plans to build a state of the art
IGCC plant in Huerth, Germany. The plant will be fueled with local lignite and will be equipped
with CCS technology. RWE said broad public acceptance was integral to their decision.

Monash Energy, Latrobe Valley, Australia: offshore
storage, Gippsland Basin; CTL project, 30 kBPD/yr.
(synthetic hydrocarbons), 10 MtCO,/yr. stored; construction-
2009, completion- 2016.

May 2008- Monash Energy has invested $20 million on preliminary work related to the commercial
and technical feasibility of an IGCC CTL CCS-equipped plant in Australia’s Latrobe Valley. As of
December 2008, the project has been put on hold.
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IGCC with Pre-combustion CO, Capture :
Development Needs

 Gas turbine for H,-rich fuel gas

» Improvement of economics and reliability of IGCC-
technology

* Pilot and demo-plant testing

e
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Efficiency Improvement:
Fuel Reduction and Pollution Prevention

Change in Fuel Consumption Rate (%)

400 1.40
35.0 1.20
/ 5
30.0 g
/ = 1.00
c
250 2 - @ Subcritical
/ // % 0.80 - m Supercritical
200 o ousc
: n c
/ / / e Baise efﬁcfency (%) =33 S 0604 o1Gee
15.0 — Base efficiency (%) = 35 © m Oxy-fuel with USC
— Base effciency (%) = 37 %
100 & 0.40
o~
/ / / 8
50 / / / 0.20
0.0 T r :
3 35 &0 45 50 0.00 -

Bituminous coal  Subbituminous coal Lignite coal

Upgraded Net Efficiency (%)
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Collateral Impacts

« Carbon capture and compression requires significant amount of energy

— Post combustion: heat for regeneration; electricity for CO,
compression

— Gasification: electricity for O, production, solvent pumping and cooling,
CO, compression; steam for water-gas shift

- Oxy-fuel combustion: electricity for O, production, CO, compression,
purification

— potential for increase in emissions

« Carbon capture requires very clean flue gas — decrease in emissions of
SO,, NOx, and PM

+ Use of controls for SO,, NOx, and PM requires energy — potential for
Increase in emissions

188109



TN

Three key Terrestrial CO, Storage Options

US Emissions ~ 3.8 GT CO,/yr point sources

e

Oif and Gas Fields

Conservalive
Resource
Assessment

Saline Formations

North American CO, Storage Potential

Unmineable Coal Seams

(Giga Tons)
Sink Type Hundreds of
Saline Formations 3300 12,600 Years of
Unmineable Coal Seams 160 180 Storage
Potenfial
Oil and Gas Fields 140 140
Source:

NETL/DOE
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Sequestration Issues

- Avalilability and access to suitable underground storage
area

« Permanence; centuries of containment needed
- Potential regulatory and liability issues

- Maximum allowable concentrations of potential CO,
contaminants

- Potential groundwater pollution issues

cS8T09



Final Thoughts

Anthropogenic activities are contributing to observed increase in atmospheric concentrations
of greenhouse gases and these increases are causing a warming of our planet.

Warming of the climate system is unequivocal as evidenced by melting polar ice, rising sea
level, changes in precipitation patterns, droughts, heat-waves, etc.

Worldwide energy-related CO, emissions from coal use are expected to grow significantly
through 2030.

Since coal plants are large point sources, they potentially offer attractive opportunities for
cost-effective reductions in CO.,.

Considering the large worldwide capacity of coal-fired generation and potential requirements
of CCS, retrofitting will be a significant activity.

Development and use of more efficient generation technologies will reduce CO, emissions
and save fuel costs at coal-fired power plants.

3 major candidates for CO, capture: PC boilers/advanced CO, scrubbing, IGCC/carbon
capture and oxygen-fed Pé combustors — development is still needed.

Considering the climate change challenge, rapid development of mitigation approaches is
needed.
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Our children and future generations are relying on us to be
responsible in preserving their environment.
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Relative Performance and Costs

Table 3.7 Representative Performance And Economics For Air-Blown PC Generating

Technologies

SUPERCRITICAL PC

ULTRA-SUPERCRITICALPC

" SUBCRITICAL CFB*

LwWe T w

. CAPTURE - captuas :

WO

. CAPTURE

W wWie
CAPTURE CAPTURE

S
~ CAPTURE

PERFORMANCE

Heatrate (1), Btu/kw ~h
Generatmg efﬁcxency (HHV)
Coal feed, kgf‘h

CO2 emitted, kg/h ’ -
€O, captured at 0%, ka/h (2) -
COjemitted,g/kWch

COSTS

Total Plant Cost. SRV, (3)

drw, Charge,cfkw @15 1% () -
Fuel, CAW,h@ $1. sofmmstu -
ORMcAW R
COE, ¢/kWh

. Cost of CO, avoideds Vs, same ;i -
~technology w/o capture, :»/tonne

" Cost.of COy avoideds vs. supercrmcal

8870 11,700
©385% 0 20.3%

185000 243,000

415000 54500
0 . 491,000 .
o830 109
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Storage of CO,, Two Options:
EOR and Deep Saline Aquifers
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Source: Prof. Michael .
Karmis, Virginia Tech




IGCC Use

IGCC Units Using Coal for Electricity Generation

Syngas Output
Plant Name Year  Location Technology Name Feed (MWt)
Buggenum 1994  Netherlands Shell Gasification Process Coal 466
Polk County 1996 USA GE Gasification Technology Coal/Petcoke 451
Vresova 1996  Czech Rep. Lurgi Dry Ash Gasification Lignite 636
Puertollano 1997 Spain Krupp Koppers PRENFLO Coal/Petcoke 588
Sanghi 2002 India GTI U-GAS Gasification Process Lignite 109
Nakoso 2007 Japan MHI Air-blown Gasifier Coal 455
Sulcis 2009 Italy Shell Gasification Process Coal 957

Source: World Gasification Database; Gasification Technologies Council
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Nacimiento, Septiembre 23, 2009

G0-027/2009

Sefor

Hans Willumsen A.
Jefe Dpto. Control de la Contaminacién
Teatinos 258 — Piso 6°

SANTIAGO
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CELULOSA
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Ref.: Anteproyecto de Norma de emisién para termoeléctricas

De nuestra consideracion,

Deseamos referirnos al Anteproyecto de Norma de emisidon para termoeléctricas, con el
objeto de darle a conocer nuestra perspectiva acerca de la eventual inclusion de las calderas
industriales de CMPC Celulosa S.A. en su alcance. Hemos optado por recabar su atencion al
respecto porque nuestra posicién apunta a un tema de fondo que, pensamos, escapa del
ambito de los aportes que pueden formalizarse en el Comité Ampliado.

A continuacion incluimos, a titulo de referencia rapida, una Tabla que resume las principales
diferencias entre ambas actividades.

JTEM | INDUSTRIA FORESTAL _| TERMOELECTRICA -~~~ -
Objeto Abastecimiento de vapor y energia | Suministro de energia eléctrica a
eléctrica al mismo proceso productivo | la red publica
Combustible | Madera (renovable) Petréleo, Carbdn, Petcoke, Gas
Natural y combinaciones (fosil)
Equipos Ubicados en el interior de la planta | La Unidad generadora de vapor es
industrial, es decir, insertos en un | el equipo principal de una
proceso muchisimo mayor. | termoeléctrica.
Mantencion y operacién deben
sintonizarse con el proceso principal.
Emisiones NOxyCO),M? ”? NOx, SO2, CO2, metales pesados
{(mercurio, niquel, vanadio) ]

o

CMPC CELULOSAS.A.

Av. ). Hemmelmann 198, Casilla 1795, Nacimiento - Chile, Fono {56-43) 403930 Fax (56-43) 403914
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Sobre la base de lo indicado, a lo que agregamos un breve documento con mayores detalles
{adjunto), nuestra opinién es que las Calderas que operan en las plantas industriales del
sector forestal no retinen las caracteristicas que ameriten ser incluidas en una futura Norma
de Emisién para Termoeléctricas. En particular, CMPC Celulosa S.A. ha determinado priorizar
el abastecimiento eléctrico de los procesos frente al suministro a la red publica,
desarrollando e invirtiendo en proyectos que operativizan dicha decisién, como la “Linea de
Transmisién Mininco — Nacimiento” que, con una inversién de USS 6 millones, interconectd
eléctricamente las 3 fabricas de celulosa y una de papel de diario.

El caso de otras instalaciones que generan exclusivamente energia eléctrica para suministrar
a la red publica mediante combustién de biomasa es diferente.

Complementariamente a lo sefialado debemos manifestarle que no es nuestro objetivo
oponernos a la regulacién de las emisiones atmosféricas de las calderas de la industria
forestal sino que ésta debe quedar inscrita en eventuales regulaciones del sector industrial
en general y no adscritas a una actividad especifica como la generacién termoeléctrica. Para
ello, como en otras oportunidades, ofrecemos nuestra total disposicién y colaboracién
técnica.

En caso de requerirse informacion adicional sobre lo sefialado, mucho apreciaremos
contactar directamente a Pedro Navarrete, correo electronico pnavarrete@celulosa.cmpe.cl,
teléfonos 98370564 6 43-403930.

Sin otro particular, le saluda atentamente,

biente & Asuntos Publicos

INCL: Lo indicado

CMPC CELULOSAS.A.
Av. J. Hemmelmann 198, Casilla 1795, Nacimiento - Chile, Fono {56-43) 403930 Fax {56-43) 403914
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ABASTECIMIENTO DE ENERGIA ELECTRICA DE LAS PLANTAS DE_CMPC
CELULOSA S.A

1. Antecedentes

El proceso kraft para la produccion de celulosa permite la recuperacion de los productos
quimicos. Esta recuperacion implica la combustion de la lignina de la madera lo que
permite la produccion de vapor de alta presion y la consecuente generacion de energia
eléctrica y calefaccion del proceso productivo. En general, las fabricas de celulosa son
excedentarias en energia eléctrica.

El proceso utilizado para producir papel es altamente demandante de energia.

CMPC Celulosa S.A. posee 3 plantas de celulosa kraft, Laja, Pacifico y Santa Fe, en las
localidades de Laja, Mininco y Nacimiento, respectivamente. Santa Fe (sélo celulosa de
eucalipto) tiene 2 lineas de produccion mientras que Pacifico (sélo celulosa de Pino) tiene 1
sola y Laja (celulosa de Pino y papel) detuvo el afio pasado (2008) la linea de produccion mas
antigua, quedandose con 1 sola y mantuvo la produccion de papel de envolver y de
fotocopia. Las 3 plantas estan ubicadas bastante proximas.

e Planta de Celulosa Laja:
La planta de celulosa Laja esta generando 22,5 MW y consumiendo 35 MW por lo cual
extrae 12,5 MW del sistema eléctrico. Esta fabrica produce, ademas, diversos tipos de
papeles que implican un consumo eléctrico de 8 MW (23 % del total consumido).

¢ Planta de Celulosa Pacifico:
La planta de celulosa Pacifico opera normalmente con dos generadores de 38 y 37 MW
los cuales alimentan consumos por un total de 81 MW, incluyendo Plywood y ERCO. El
balance se obtiene extrayendo desde el sistema eléctrico 20MW.

e Planta de Celulosa Santa Fe:
La planta de celulosa Santa Fe opera normalmente con tres generadores de 21, 30 y 40
MW los cuales alimentan un consumo total de 83 MW. El balance se obtiene aportando
al sistema eléctrico 8 MW.

CMPC CELULOSA S.A.
Av. ). Hemmelmann 198, Casilla 1795, Nacimiento - Chile, Fono {56-43} 403930 Fax (56-43) 403914
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Las principales caracteristicas de estas instalaciones, desde el punto de vista de la energia
eléctrica son las siguientes:

Mem o - Laja - | Pacifico . . | SantaFe . -
Celulosa, ton 180.000 500.000 L-1 =340.000
L-2 = 780.000
Papeles, ton 75.000 L e
E. generada, GWh 174,8 587 760,7
E. consumida, GWh | 272 422 687,6
Calderas Recuperadora Recuperadora Recuperadoras
Kvaerner Pulping Ahlstrom L1: CBC — L2: Andritz
1996 1990 L1: 1989 — L2: 2006
142 t/h — 44 bar 300 t/h; 60 bar L1:185t/h—12: 540
L1: 75 bar—12: 85
Biomasa 1 Biomasa Biomasa
Babcox&Wilcox Kvaerner Tampella - Kvaerner
1963 2006 2005
105 t/h vapor 150 ton/h; 61 bar 80 t/h; 65 bar
Biomasa 2 Poder1y2 Poder
JMW-Suecia; 1957 Briones Ltda; 1990 CBC; 1989
35 t/h vapor 43.2 t/h vapor 68 t/h; 65 bar

Turbogeneradores

Alstom - 22,5 MW

Siemens — 38 MW
Siemens - 37 MW

Siemens - 21 MW
30 MW y 40 MW

Nota: un 23 % de la energia eléctrica consumida en Planta Laja corresponde a la demandada por la produccién de papel.

¢ [INFORSA

La Planta papelera de INFORSA no presenta generacion propia y su consumo de régimen
es 89 MW. Durante 5 meses del afio {Mayo, Junio, Julio, Agosto y Septiembre) INFORSA
entra en un régimen de restriccion durante las Horas de Punta (HP) bajando su consumo
normal de 89 MW a 22MW. Esta reduccién del consumo se ejecuta operativamente al
detener las dos lineas productoras de fibra.

CMPC CELULOSA S.A.

Av. J. Hemmelmann 198, Casilla 1795, Nacimiento - Chile, Fono (56-43) 403930 Fax (56-43) 403914
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Ademads de Inforsa, Empresas CMPC posee en las inmediaciones de las plantas de celulosa
otras instalaciones industriales para el aprovechamiento de la madera: 1 Aserradero, en
Nacimiento y 1 fabrica de Paneles Plywood, en Mininco. Ademas, tanto en el interior de las
plantas de celulosa como colindantes a ellas, existen otras instalaciones que les proveen
parte de los insumos; es el caso de ERCO Worlwide, productora de Clorato de Sodio para las
3 plantas, ubicada en Mininco, y AGA, productora de Oxigeno, con plantas en Laja y en Santa
Fe.

2. Interconexion eléctrica entre Plantas CMPC

La prioridad fijada por Empresas CMPC para la administracion de los excedentes de
energia eléctrica es el abastecimiento de sus propios procesos fabriles para lo cual en el
afio 2003, con una inversion de USS 6 millones, construyd el proyecto “Linea de
Transmision Mininco — Nacimiento” consistente en una nueva red de distribucion de
energia eléctrica que conecto las plantas Pacifico, Santa Fe, Inforsa y Laja entre ellas y,
ademas, al sistema SIC de la generadora Endesa. Asi se construyeron, operado y
mantenido: una linea de transmision de un circuito de 220 kV, con 41,7 km de longitud,
una subestacion eléctrica en la Planta Santa Fe (Nacimiento) y la ampliacion de la
Subestacion Pacifico (Mininco). El proyecto se desarrollé en las regiones del Biobio y de la
Araucania, las Provincias de Malleco y Biobio, y las comunas de Renaico, Collipulli,
Nacimiento y Negrete. Con una vida util de 30 afios, se considera reinvertir para
mantener esta linea de transmision operativa.

El sistema implementado es operado y administrado por CMPC Celulosa S.A. y provee
ventajas claves en términos de costos energéticos e intercambio de energia entre las
plantas. El proyecto tuvo por objetivo interconectar eléctricamente las tres de plantas de
CMPC Celulosa S.A., de manera de hacer posible:

a) la transmision de excedentes eléctricos generados entre ellas,
b) la optimizacion de la contratacién de la potencia de respaldo, y
c) la conexidn directa de la planta Pacifico al nudo de Charraa

CMPC CELULOSA S.A.
Av. J. Hemmelmann 198, Casilla 1795, Nacimiento - Chile, Fono (56-43) 403930 Fax (56-43) 403914
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Este proyecto permitio desconectar la Planta Pacifico del tramo Charrda-Temuco del SIC,
aliviando el nivel de saturacion que se preveia para este tramo en los proximos anos.

Ademas de abastecer con energia eléctrica a las Plantas CMPC INFORSA y Aserradero
AMSA (Nacimiento) y Tableros Plywood (Mininco), el sistema disefiado provee, desde
Pacifico, a la planta ERCO y a Plywood; desde Santa Fe y Laja a las respectivas plantas
AGA (oxigeno) existentes en cada una de ellas.

3. Conclusiones

3.1. CMPC Celulosa S.A. consume esporadicamente cantidades menores de energia
eléctrica desde la red publica. Los procesos productivos que se llevan a cabo en sus
3 plantas se autoabastecen en una importante proporcion mediante generacién
propia.

3.2. Los excedentes de energia se suministran a otras instalaciones industriales,
propiedad de Empresas CMPC y también de terceros que proveen insumos a los
procesos, ubicadas en las inmediaciones de las plantas de celulosa y en su interior.

3.3. CMPC Celulosa S.A. construyd un proyecto para la interconexion eléctrica de sus 3
plantas y de una fabrica de papel de diario ratificando de este modo su definicion
estratégica para el abastecimiento prioritario de los procesos industriales propios
frente al suministro de excedentes a la red publica.

CMPC CELULOSA S.A.
Av. J. Hemmelmann 198, Casilla 1795, Nacimiento - Chile, Fono (56-43) 403930 Fax (56-43) 403914
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COMISION NACIONAL
DEL MEDIO AMBIENTE

093752

Ant.: Carta de CMPC Celulosa, de fecha
23 de septiembre del 2009.

Carta D.E. N°:

Mat.: Regular o no co-generadoras en la
futura norma de emisibn para
termoeléctricas.

Santiago, 2 90CT. 2009

Sefior
Mario Basualto
Gerente de Me
Presente -

iente & Asuntos Publicos

De mi consideracion,

En relamén a su carta GO-027/2009, me permito sefialar que ha sido integrada al
Expedlente Publico de la Norma y que esta siendo analizada junto a otros
antecedentes, con los cuales se espera fundamentar la regulacién o no de la co-
generacion y utilizaciéon de biomasa.

Desde ya se agradece su valiosa colaboracion en el proceso de regulacion.

oae/ {/&7

lan asAcun
Jefa (s) Departamento Centrol de la Contaminacién
Comisidon Nacional de-Medio Ambiente

Saluda atentamente a usted,

C(%;/aat

Distribucion:

-Archivo Departamento Control de la Contaminacion
-Expediente Publico
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Acta reuniéon Comité Operativo Norma de Emision para Termoeléctricas
14 de octubre 2009 Inicio: 9:30 hrs. - Término: 11:30 hrs.

Temas:

El consultor presenta un avance del estudio. Expositores: Carlos Barria- Pedro
Sanhueza

Acuerdos:

- El Comité Operativo aprueba el avance y expresa que esta conforme con los
fundamentos que se han entregado. Se reconoce que el estudio responde a la
fecha a sus objetivos, que ha sido muy clarificador en cuanto a la descripcion
del mercado eléctrico, su estructura de tarifa, y muy clara la metodologia y
criterios para disefiar y evaluar cada escenario.

Contacto en CONAMA D.E.;
Carmen Gloria Contreras Fierro
cgcontreras@conama.cl

fono: 240 5772

v/




GOBIERNO DE CHILE
CONAMA

"COMITE OPERATIVO DE NORMA DE EMISION PARA TERMOELECTRICAS"
FECHA : 14/10/2009
HORA INICIO : 09:30 hrs.
HORA TERMINO:

LUGAR : Sala de Reuniones del 4° piso
N° NOMBRE INSTITUCION DIRECCION FONO E-MAIL
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4 f " REGULACION Y MERCADOS ENERGETICOS - INGENIERIA ELECTRICA E HIDRAULICA - GESTION AMBIENTAL

WWW.KASING.CL

KA-068-09
Santiago, 23 de Octubre de 2009

Sefiores

COMISION NACIONAL DEL MEDIO AMBIENTE
Atencion Sr. Hans Willumsen

CC: Srta. Carmen Gloria Contreras

Teatinos 254/258

Oficina de Partes Santiago, Chile

Presente

Ref.: Remite Informe N°1

“ANALISIS DE IMPACTO ECONOMICO Y SOCIAL
DE LA NORMA DE EMISION PARA TERMOELECTRICAS”

De nuestra consideracion:

Por intermedio de la presente, adjunto remito Informe N°1, en su revisién 1, del
estudio de la referencia en 4 ejemplares y 1 CD con la informacién respectiva.

Sin otro particular, le saluda atentamente,

Marcela Jerardino Etcheverry
Directora KAS Ambiental S. A.

c.c. Archivo
Carpeta Proyecto

KAS Ingenieria S.A., Brown Norte # 694, Nufioa, Santiago, Chile
Tel: 56-2-2232346; www.kasing.cl; kas@kasing.cl






