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Our study

m Past (1970-2005) and prospective (2006-2025) GHG gas emissions from the energy
sector of Argentina to assess the applicability of mitigation strategies for
1 electricity generation system
[ transportation system

m 2 technology-based scenarios
1 business as usual
T mitigation

considering present price trends, availability of resources, official energy policies and
major barriers

m 3 key mitigation measures

71 increased efficiency of electricity use
1 higher penetration of hydro and nuclear power
1 shift in transportation modes



_ Argentina in a nutshell



"
Energy supply

m 8" largest country in the world, 2"? largest in South America
m  Population ~ 38 million

m Land area ~ 2.8 million km?
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m National acts promoting the use of renewable energy sources for electricity and

biofuels in transport



"
Key GHG emission categories (2000)

CH, water treatment Other waste
CH, solid waste T
Other agriculture
CO, stationary sources

CO vehicles ‘

CH enteric fermentatlon

. N,O agricultural soils \

Other industrial processes

CH, fugitive natural gas
Other energy
CO, cement CO, iron & steel



"
Top 5 categories in the energy sector

road transport liquid fuels CO, 25%
electricity natural gas  CO, 22%
residential, commercial, institutional natural gas  CO, 13%
manufacturing industry natural gas CO, 10%

fugitive emissions oil and gas CH, 8%



"
Electricity system

m Total installed capacity > 24 GW:
thermal (~ 13 GW) > hydro (~ 10 GW) > nuclear (1 GW)

heavily dependent on natural gas
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" A
Transport system

m Passenger (intracity and intercity)

Intracity passenger transport: large amounts of people, scheduling short
frequencies and distances

m Large concentration in the metropolitan area Buenos Aires

Intercity passenger
m Distances may be quite large (3,700 km N-S, 1,400 km E-W)

m Most road, rail and air routes are radial with the metropolitan area of Buenos Aires in its
centre

m Freight transport: largely composed by road transport (96% of the total
ton-kilometre)

Train (3.6%) > waterborne navigation (0.3%) > aviation (0.01%)

Freight transport by road increased from 57% (1950's) to present levels



Main considerations



"
Scenario analysis

m Consistent with the current status of the Strategic Energy
Plan until 2025 being developed by the Secretary of
Energy of Argentina

m Consider plans that have been recently evaluated for

massive public transport



" A
Business as usual (BAU)

The historical behaviour of the energy system extends into the future as a
continuation of past and present main trends

mFuture diversification of the electricity matrix with a cumulative annual
increase of electricity demand of 5%

mIncreasing fuel prices

mPenetration of renewable energy sources until reaching the 8% level in 2016
as stipulated by law

mNuclear power supply: four power plants of 750 MWe to be incorporated until
2025

mincrease in passenger transport demand satisfied by a constant shares for
each mode

mEXxtension of the Buenos Aires underground transport network according to
governmental plans

mSubstitution of 5% of gas oil and gasoline by biodiesel and bioethanal,
respectively, starting in 2010 according to biofuels act



" J
Mitigation scenario

Use of electricity generation alternatives and transport strategies that
Imply lower GHG emission levels and the implementation of policies on
rational energy use

mintroduction of a plan of rational use of energy, with an associated
lower cumulative annual increase of electricity demand of 4.1 %

mHigher penetration of hydro and nuclear power
mShifting from private cars to public passenger transport

mincreased use of navigation and railways for freight transport partly
replacing road transport

mUse of alternative multi-modal freight transport such as train-tugboat
or truck-tugboat combinations

mLimiting the use of private passenger cars in city centres
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Intermediate scenarios for electricity

Energy Demand

Generation Technologies

— >

BAU “Business As

Usual” Scenario

SCENARIO 1

CASE 2

SCENARIO 2




"
Analytical framework

m Past emissions: sectoral approach according to
methodologies and relevant guidance by the IPCC using

a tier 2 approach and country-specific carbon contents

m BAU and mitigation scenarios: MESSAGE with 2004 as

the base year

m Transport demand: MAED



"
Analytical framework (contd.)

m Decomposition analysis of GHG emissions (1970-2025)

Analysis of estimated trends and their demographic,
economic, and technological drivers using a modified

Laspeyres model with the Kaya identity in the form:
CO, emissions = Carbon intensity
X Energy intensity
X GDP per capita

X Population



Results




Electricity generation: fixed and projected

capacity
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" JEE—
Electricity: incorporation of candidate plants

BAU Mitigation
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Summary of CO, emissions from electricity
and transport for the BAU and mitigation

scenarios

2008-2012 2013-2025

BAU Mitigation | Diference | Diference BAU Mitigation | Diference | Diference

(M1) (Mt) (M1) (%) (M1) (M1) (M1) (%)
Electricity
Fuel Oil 58.7 525 6.2 10.6 163.5 79.7 83.8 51.2
Diesel oil 30.6 29.1 1.5 4.9 109.6 109.6 0 0.0
Coal 23.5 14.6 8.9 37.9 228.1 36.7 191.4 83.9
Natural gas 110.7 111.8 -1.2 -1.1 323.5 323.5 0 0.0
Sub-total electricity 223.5 208.0 15.5 6.9 824.7 549.5 275.1 33.4
Transport
Road transport - gasoline 54.0 53.0 1.0 2.0 162.0 153.9 8.1 5.0
Road transport - diesel oil 123.3 122.9 0.4 0.3 404.9 400.6 4.3 1.1
Road transport - natural gas 29.8 29.5 0.3 0.9 90.3 88.4 1.9 2.1
Railways — diesel oil 4.2 44 -0.2 -3.5 11.7 13.4 -1.7 -14.2
Sub-total transport 211.4 209.8 1.6 0.7 668.9 656.3 12.6 1.9
Total (electricity + transport) 434.9 417.8 17.1 3.9 1493.5 1205.8 287.7 19.3




Ranking of options to reduce CO, emissions

Options Kyoto Post Kyoto
Energy | CO, |Energy| CO,
(GWy) | (M) | (GWYy) | (M)
1. Avoided electricity generation by coal burning in candidate 0.7 5.8 204 174.8
thermal power plants
2. Avoided electricity generation by fuel oil burning in fixed thermal 1.0 6.2 13.3 83.8
power plants
3. Avoided electricity generation by coal burning in fixed thermal 0.3 3.1 1.8 16.6
power plants
4. Lesser use of gasoline vehicles 0.5 1.1 3.7 8.1
5. Lesser use of gasoline vehicles 0.2 0.4 1.8 4.3
6. Lesser use of natural gas vehicles 0.2 0.3 1.4 1.9
7. Increase use of railways -0.1 -0.1 -1.5 -1.7




"
Comparing our results with those from the
ENDESA study (7 October 2009, 5 am)

Mitigated emissions (Mt CO,)

ENDESA

Electricity 275 321

Kyoto
Transport 13 45
Electricity 16 24

Post Kyoto

Transport 2 13



" J
Decomposition analysis of past, BAU and
mitigation emissions for all categories
considered in the study (Mt CO,)
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" J
Decomposition analysis of past, BAU and

mitigation emissions for the electricity system
(Mt CO,)
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Decomposition analysis of past, BAU and
mitigation emissions for transport (Mt CO,)
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Conclusions

m There are opportunities to mitigate GHG emissions; however Argentina is in
a position that does not allow commitments in terms of absolute binding
targets

m The loosely bound and practically shelved Argentinean commitment
stipulated an intensity target based on the square root of GDP, averaged
over the 5-year Kyoto Protocol’'s commitment period

Under the present national economic circumstances, the target would require an
emission reduction of ~ 10 % relative to BAU versus ~ 6 % that would have been
possible if the energy efficiency plan had been implemented

m  Almost 300 Mt CO, could be mitigated in the post Kyoto years (2012-2025)
mostly by:

avoiding to install new coal-fired power plants (~175 Mt)>

avoiding to burn fuel oil in existing thermal power plants (~84 Mt)>

avoiding to burn coal in existing thermal power plants (~17 Mt)

m  The low level of mitigated emissions from the transport should not be an
excuse to delay actions regarding this category



¢

Hy

WAC) [

— \

for futur

10N

Suggest

m EXxpand the associations with other colleagues to assess

vulnerabllity and (perhaps) adaptation

(rd) J1amod olpAy wouy AQ1101110913

I Natural gas
[ Liquid fuels

Il Coal

T T T
o o o o

T
o o
o o o o o o
© o < o™ N -

(rd) uondwnsuod jan4

S00¢
¥00¢
€00¢
200¢
T00¢C
000¢
666T
866T
L66T
966T
S66T
66T
€661
66T
T66T
066T
6861
886T
/86T
9861
G861
86T
€861
2861
86T
086T
6/6T
86T
L/6T
9/6T
S/6T
V.61
€L6T
¢l6T
T/6T
0/6T



"
Structure of transportation

Type Means Driving Fluid
Gasoline
Pnvate Car CNG
Car Gas Oﬂ
Gasolne
Taxa CNG
Passenger Gas Ol
Transportation Intracity Bus Gas Oil
Intercity Bus Gas Ol
Aijlane JPF (Jet Kero)
Train Electnaty
Gas Ol
Subway Tran Electnaty
Tvpe Aleans Driving Fluid
Gasoline
Poad Light load (less than 4 t) C!'HG.
Freight Transportation Gas Dﬂ
Truck (more than 4 t) Gas Cnl
Tram Gas Cnl
Barge Gas Cnl




"
Electricity: general considerations

1. Project plants
® | ife extension of Embalse and Atucha |

® Fossil Thermal Projects:
Addition of 1240 MW GT, burning different fuels.
The outline schedule of some CC were modified .
The CC PRO-CCO04 will not be able to operate.
Some CC projects will operate exclusively with natural gas.

The schedule for online operation of some thermal project
has been modified.

® Renewable Projects
minihydro and sugarcane mills.



"
Electricity: general considerations (2)

2. Candidate plants 2005-2025
® National Hydroelectric
Total Group I: 1100 MW since 2013
Total Group I1: 450 MW since 2014
Total Group 111: 810 MW since 2019
Total Group 1V: 1100 MW since 2020
Total Group V (Garabi): 900 MW since 2020
La Barrancosa: 600 MW since 2016
Grupo Hidraulico:632 MW since 2016

® Bi-national Hydroelectric - Corpus Christi: 1440 MW.
Since 2021, entering 720 MW per year until 2024



"
Electricity: general considerations (3)

2. Candidate plants 2005-2025
® Thermal:
® Combined Cycles: 800 MW
® Steam Turbines (coal): modules of 250 MW
® Gas Turbines: modules of 120 MW
® Steam Turbines (fuel oil): modules of 300 MW

® Nuclear
® Four CANDU type reactors of 750 MW (2016 and 2022)
® Four 300 MW- PWR, since 2016 every 3 years
® Three 1000 MW -PWR, since 2017 every four years



"
Criteria for modelling (1)

Variable Unit
Liquid Fuels Litre [l]
Gaseous Fuels Cubic meter [m?]
Electricity Megawatt year [MWYy]
Number of Vehicles Units [u]
Annual distance travelled Kilometre per unit [km/u]
Passengers Load Factor People per vehicle [p]
Freights Load Factor T per vehicle [t/V]
t[r)aerr]r;gr;?t;)tﬁgr?ssenger Passenger-kilometre [pkm]
Demand of freight transportation Ton-kilometre [tkm]
Emission factor Gg




"
Criteria for modelling (2)

Energy Level Comments
Fuels 1 Pure Fuels
Fuels 2 Fuels obtained by mixing pure fuels

Intermediate

Level wused exclusively for means of
transportation with long annual distance travelled

Units

Number of vehicles per year assigned to each
mode of transport, grouped by driving fluid used

Travel

Annual kilometre travelled for each vehicle,
according to means of transportation and driving
fluid used

Load Factor

People or load per vehicle, according to means of
transportation and driving fluid used

Demand

Annual pkm or tkm to be transported




Energy chain representation of passenger transportation
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Energy chain representation of freight transportation
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