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Abstract

From 1992 to 2002, major expansions of the Argengilectricity transmission sector
depended on users proposing, voting and payinguch expansions, which were then
put out to competitive tender. Commentators hoisl level policy to have been
unsuccessful, mainly on the ground that it substlydelayed investment in a much-
needed “Fourth Line” to Buenos Aires. Part Onehid paper challenges this
interpretation. The policy was chosen becausedhgantional regulatory framework
could not be trusted to deliver more efficient snaunssion investment decisions. The
delay to the Fourth Line was short. Most importarttie Fourth Line was not economic.
Hence the delay was beneficial both in deferringj iarreducing costs. It indicated a need
to reappraise transmission investment policy bexthes availability of gas had made it
more economic to generate electricity near BuenossAhan to transmit it a long
distance. Part Two of this paper examines Argergkperience since the Fourth Line.
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Executive Summary Part One
Introduction

When Argentina reformed its electricity sectoniroduced a novel scheme for
regulating transmission expansion. The benefi@gdsers) of major expansions had to
propose, approve and pay for them, and the consmnyoperation and maintenance had
to be put out to tender. It is widely held thasthlectricity reform was a success in all
respects except transmission expansion, primagtabse a much-needed Fourth Line
was delayed. Part One of this paper examines #sonefor this policy and the events
surrounding the Fourth Line. Part Two examines ggpee since then.

1. Before privatisation

Before privatisation, the Argentine electricity usdry was characterised by very poor
performance, not least in transmission. Many highage lines were built, but mainly for
political reasons without economic justification.

2. Privatisation and restructuring

During President Menem'’s first government (1989;83% electricity industry was
restructured and privatised in 1992 under SecretbBnergy Bastos. The reform was
along similar lines to the UK, but went further lviespect to restructuring. Transmission
was restructured into an extra-high voltage 50Gsi&tem (Transener) and seven
separate high voltage systems. An important aimim@asased efficiency in the location
of transmission and generation facilities. To #msl there was reduced reliance on
regulation, which had proved inadequate in the.past

3. Regulation of existing transmission

Existing and new transmission lines were regulatgghrately and differently. Existing
systems were subject to a price cap with incentivesficient operation and
maintenance. This has worked well. Operating costsiber of faults, forced outages
and average recovery time have all been reduced.

4. Regulation of transmission expansions

Transmission expansions had to be proposed and bgtasers of the system
(generators, distribution companies and large custs). Construction, Operation and
Maintenance of these expansions were put out tieteffhe regulator ENRE was
formally required to check that total costs of gatien, transmission and outages would
be lower as a result of an expansion (the Goldda)Rlhree methods of expansion for
public use were specified: Contract Between Pafties is, by agreement), Public
Contest and Minor Expansions (under $2m), plus esipas for private use under



Article 31. The system operator CAMMESA identiftbe set of beneficiaries in the Area
of Influence of a proposed Public Contest expansiad their estimated usage. This
Area of Influence method determines their votes auftbequent payments. If a line is
supported by over 30% of the beneficiaries andoppbsed by more than 30%, it is put
out to competitive tender, and paid for by all Henaries.

5. Early experience and the Fourth Line

Generation was increasing in Comahue to meet istrgalemand in Buenos Aires. This
increased congestion in that corridor and led ¢eelolocal prices’ for generators. The
government put the resulting congestion revenues3alex Funds for use in reducing
the costs of expansion. In September 1994 some Rgergenerators proposed a 1300
km Fourth Line to Buenos Aires with an annual féaearly $60m. Over 30% of
beneficiaries voted against. The rejection of wias$ held to be a necessary line was a
surprise and disappointment. In May 1996 aftethernegotiations and two
modifications to the regulations, the Comahue ¢ggtnes again proposed the Fourth Line,
this time jointly. The proposal was agreed, andcthapetitive tender yielded an annual
fee of $24.5m after allowing for a Salex contribatiof $80m worth about $11m
annually.

6. Criticisms

Many commentators - led by the regulator ENRE actuding NERA consultants to the
Secretary of Energy, the main transmission comfaagsener, and several economists -
have criticised numerous aspects of the transnmssipansion process. The main
concerns have been the Area of Influence methedaltsence of transmission rights, the
implications for quality of service and the roledi$tribution companies. The main
evidence cited was a long delay to the Fourth Line.

7. Evaluation of criticisms

In fact the delay to the Fourth Line was brietiditover 1% years. And part of this
reflected a transitional struggle about the roleofimbent transmission companies in a
competitive transmission sector. Concern aboutydalesumes that the line was
economic. However, contemporary calculations by ENRd others do not confirm this.
Our calculations suggest that, at the time, thegestion benefit of the line was, at best,
less than half the cost of building it. Even irullyf adjusted (and more congested)
system the cost would have outweighed the bermdifay to the line saved between
$10m to $150m, depending on the extent to whichydehabled a reduction in
construction costs. The assumptions in a much-gusiteulation study, often used to
criticise the public contest method, are not incgteat with this finding.

8. Fourth Line: background to first proposal

Traditionally, transmission lines were built to dggeak hydro energy from Comahue to
Buenos Aires. Gas fired generation developed in &wura to use the spare off-peak



capacity. To overcome increasing congestion, the&@we generators jointly
encouraged better control equipment to increasstnession capacity. However,
calculations suggest that the cost of buildingRbarth Line, net of the Salex
contribution, exceeded the benefits for most genesaBut the generators proposing the
Fourth Line were also owners of the independenistrassion company proposed to
construct and operate it; the opponent generaters vivals of one of these owners in
Chile and suspicious of the fee proposed; theylasban interest in a generation plant in
Buenos Aires that would be adversely affected leynw line.

9. Fourth Line: analysis of the second proposal

After the first vote, all the generators workeddthger to make the Fourth Line feasible.
They secured modifications to the Regulations e the bidding process more
competitive and allowed Salex Funds to be useetag up-front expenses. These
changes, that reduced cost and risk, contributéoetdifferent vote in 1996, as did
evidence of greater congestion and higher Salex Eantributions. Negotiations and
getting agreement between beneficiaries were pobdlalem. The failure of the first vote
reflected the then-unattractive prospects of the, Inot a deficiency of the Public Contest
method. The extent of the Salex Fund nearly hatliedinal cost to beneficiaries and,
more important, the fact that congestion revenua®waken from market participants
gave them the incentive to expand the system. e the Fourth Line privately
profitable on the second proposal. However, it seentikely that it was or is economic
to build long transmission lines just for peak #iietty supply to Buenos Aires. It is more
economic to pipe gas to Buenos Aires and to gemelattricity there. The Public
Contest method deserves credit for stimulatingva @sonomic awareness and enabling
more efficient decision-making.

10. Conclusion

Argentina’s novel Public Contest method of transmis expansion has been widely held
to be a failure, on the ground that it delayed amuoeeded Fourth Line. In fact, the
Fourth Line was uneconomic at the time it was farstposed, and probably later too.
Delaying it was beneficial. The private profitatyilof eventually building the line is

likely to have reflected the contribution from tBalex Funds and the incentive on market
participants to avoid the loss of revenue from lgeeces. These factors outweighed the
other alleged defects of the method. Subject tegienitations, the Public Contest
method worked well in that it increased the effitiase of transmission, and forced a
much-needed reappraisal of the most economic wayply electricity to Buenos Aires,
especially with the new availability of gas-firedrgeration.



I ntroduction

In 1992, Argentina restructured and privatisealéstricity sector, along similar lines to
the UK* but in some respects going furtieks part of the reform, restructured
incumbent companies were made responsible for bperand maintenance of the
existing transmission systems, but not for most me@stment. A novel approach called
the Public Contest method provided that major trassion expansions were to take
place only where users proposed them and a mayaigd in favour, confirming that
they were prepared to pay. Financing, construcbperation and maintenance of the
agreed expansions were normally to be put out mapeditive tender.

There are many excellent accounts of electricityrre in Argentina® The prevailing

view is that in general it has been a remarkabteesss. However, regulation of
transmission expansion is widely reported to haenldeficient or unsuccessful. It is

held responsible for preventing or delaying invesitmeeded to meet increasing demand
— specifically, the so-called “Fourth Line” frormaain generation centre in Comahue to
the main load centre in Buenos Aires. The blanparsicularly placed on deficiencies of
the Public Contest method, inadequate incentivddramsactions costs, and also on the
absence of transmission rights.

Views to this effect were expressed by an indepeinciensultant in 1994, the industry
regulator ENRE from 1994/5 onwards, a consultae@prt to the Ministry of Economics
and a World Bank note in 1996, a consultant’s repammissioned by the Secretary of
Energy in 1998, and a widely-cited academic studhe® Public Contest method
commissioned by ENRE Subsequent authors take a similar view about Angen
transmission regulation, often citing the previstigdies®

Only a few commentators defend some aspects @pgpeoach. Some are sympathetic to
users determining transmission expansion, but@netheless critical of the detail of the
Public Contest methotiOthers have recently argued that putting the coctibn of
transmission lines out to tender yields lower fatifian regulation, that the tariff for the
Fourth Line would have been 61 per cent highdrefttaditional regulatory approach had

“ For example, separation of generation, transmisaial distribution, creation of a Pool, retail catigon

for larger customers, and introduction of sectgutation.

® For example, generating stations were privatisdividually, system operation was separated from
transmission ownership and operation, the highagelt(500 kV) transmission network was separated fro
sub-transmission (132 kV) networks, and nodal pgavas introduced.

® E.g. Bastos and Abdala 1993/6, Estache and RagriBardina 1996, Bouille et al 2002, Gémez-Ibafiez
2003 and Pollitt 2004, plus Abdala and Chambouleyr®99 on transmission, as well as more specialised
articles cited herein.

" Abdala 1994; ENRRnnual Reports 1994/5, 1996, 2002; Spiller and Torres 1996, Eetand Pardina
1996; NERA 1998; Chisari et al, 2001.

8 E.g. Leautier 2001, Bouille et al.2002, Woolf, 280Gémez-lbafiez 2003, Pollitt 2004.

° E.g. Abdala 1994, Spiller and Torres (1996), Abdaid Chambouleyron 1999, Abdala and Spiller 2000.



been adopted, and that “the supposed costs of@uatment were clearly outweighed by
its benefits™°

The success or otherwise of this policy has imphes that go beyond Argentina and
beyond transmission regulation. Briefly, there baen much debate as to how best to
determine and regulate investment in a privatelpedvelectricity transmission system —
or, indeed, whether to regulate it at all. Convamai wisdom has been that transmission
is a natural monopoly, so investment and pricinggiens need to be regulated. But
regulation can distort incentives (e.g. towardsiguhting)* and is characterised by
incomplete informatiorMore sophisticated models of regulation have beepgsed to
overcome or reduce these difficulti€s.

Others have advocated merchant investment (songetaiked contract networks) as a
means of avoiding these difficultiéSeveral objections have been raised to merchant
investment (based on economies of scale, indiVits@is, externalities, information
asymmetries, transactions costs, et€xperience in Australia suggests that merchant
interconnectors may not be as problematic as fearatlthat regulated interconnectors
are also problematic.

An alternative proposal, to secure some of the @idgges of market disciplines and
competition without the disadvantages of merchavestment, is a ‘competitive
solicitation process’ for transmission projectsnitifiied by the regulatot® However, this
is still vulnerable to concerns about the regulatote in identifying such projects.

The Argentine approach to transmission expansies sgch a competitive solicitation
process but enables users rather than regulatateritfy the investment projects. Others
are as sceptical of such an approach as of merochastment, and for similar reasons,
suggesting that experience in Argentina suppoisspissimistic assessmettThey also
note that the implications go well beyond electyittansmission systems to network
infrastructure in other sectors.

It is therefore of some importance for utility réafion generally to assess whether the
reported limitations and criticisms of Argentinarismission regulation and the Public
Contest method are justified. These two papers teptovide a reasonably systematic
and comprehensive account of Argentine policy aqmégence with transmission
regulation. Part One examines the early historir sftecific emphasis on such questions
as:

10 Galetovic and Inostroza 2004, p. 22. The subtitiéheir paper is “why auctioning is (much) bettiean
regulating”.

' E.g. De Alessi 1974 for theory and early evidefnom the electricity sector.

12 E.g. Leautier 2000, 2001, Vogelsang 2001.

13 E.g. Hogan 1992, 2003, Bushnell and Stoft 199671#hd Chao and Peck 1996.

4 E.g. Joskow 2003, Joskow and Tirole 2004.

> ittlechild 2003, 2004.

'® Rotger and Felder 2001, p. 38.

7 Joskow and Tirole 2003, citing Chisari et al 2001.



- Why, given the potential difficulties involvediddArgentina nonetheless adopt
this novel scheme for transmission expansion?
- Is there evidence that the mechanism unnecessad uneconomically delayed
needed investment in the Fourth Line?
- What were the magnitudes of the costs and benafiblved?
- Why was the Fourth Line proposed in the firscpla
- What explains the market participants’ subsequabahge of mind with respect to
the Line?
- What has happened on that corridor since?
This Part One is divided into nine sections: Befmigatisation, Privatisation and
restructuring, Regulation of existing transmissiBegulation of Transmission expansion,
Early developments, Criticisms, Evaluation of cigms, Fourth Line: background to the
first proposal, Fourth Line: analysis of the secpnaposal, followed by Conclusions.
Part Two of this paper examines how and why thigalniegulatory mechanism in
Arg%\tina has been modified since the Fourth Lamel what lessons can be learned from
this:

1. Before privatisation
1.1 Performance of the Argentine electricity sectobefore privatisation

The Argentine electricity industry was initially wkdoped by the private sector, then
nationalised in the 1940s. Its poor performanceddeaarivatisation by President Menem’s
first government (1989-95), along with many othtetesowned enterprises.

Commentators have documented the problems of dte-gtvned era. A “tremendously
distorted regulatory regime” involved political d&ons leading to inefficient

investments in generation and transmission faedlitThese investments were financed in
large part through increased debts and transfens fine treasury. Tariff increases were

18 Littlechild and Skerk 2004. A forthcoming papeittlechild and Ponzano 2004) examines the
experience of a voluntary user-determined transamisavestment scheme in Buenos Aires province.
19«Argentina’s electric industry was founded by @i entrepreneurs at the end of the nineteenthigent
but the companies were expropriated by provingidl mational governments beginning in the 1940serAft
expropriation, the national government assumegbtimeary responsibility for developing new genergtin
capacity and a national high voltage transmissjsitesn. The provincial governments assumed
responsibility for the local distribution companie#though the national government owned the compan
that served the greater Buenos Aires metropolitaa where roughly half of Argentina’s populatiovek.

/I The poor performance of the government-ownedtgtecompanies made the industry an early target f
Menem'’s reformers. Under public ownership, eleddovice had been extended into rural areas and many
new generating stations had been built, includimgomnew hydroelectric dams in the west and nasth a
well as two nuclear power plants. But [later] thiblic companies operated at a deficit and theiiggant
was poorly maintained. These shortcomings becamiewbin the summer of 1988-89, when a
combination of low water flows in the hydro systeamsl poor availability of many thermal and nuclear
plants meant that electricity had to be rationeddany months. Initially, the government considered
proposals to reform the sector but keep it in publinership. By 1991, however, key officials became
convinced that the industry would improve only thgh private ownership.” Gomez-lbafiez 2003, p. 304.
See also Bouille et al 2002.



delayed to control inflation, thereby encouragingtier consumption growth. Distorted
financial incentives favoured investment in newesssather than operational experfes.

The minister responsible for energy privatisatioted later that “almost half the thermal
generating plants in Argentina were not availabdegittor enterprises as a whole made
losses and the federal government did not havesftmihvest’ The sector was used as a
means to achieve a variety of other governmentpalitical objectives? Previous
attempts at reform had failéd.

One official description of the state of the indygirobably needs no translation.
1988-89 Crisis energética — Deterioro administathAutogeneracion.
Condiciones de ineficiencia, gigantismo, burocraicigobernabilidad,
desprofesionalizacion en la direccion, politizacéimcapacidad de gestion
contribuyen a una situacion de crisis energéticmagnitud®*

1.2 Transmission planning and construction before 492

Before 1992, the national government owned threi@ glactricity companies:

- Servicios Eléctricos del Gran Buenos Aires (SEGB#Asponsible for distribution
and eleven generation stations in the greater BuAires area;

- Aguay Energia Eléctrica (AyE), responsible fansmission and distribution and
about 30 generating stations in many provincighsue Argentina, mainly in the
north and west;

- Hidroeléctrica Norpatagonia (Hidronor), respofesiior transmission and six
hydro generation stations (some still under coesisa at the time of
privatisation) in the south of Argentina.

Most of the 23 Provincial governments had a distrdn company, which in some cases
also engaged in generation. In most cases it gleated lower voltage (132 kV)
transmission systems. Several hundred cooperativesgghout the country, some wholly
or partly owned by local municipalities, mainly wlisuted electricity.

Table 1 lists the main transmission lines consediétom the 1950s to 1992. The 500 kV
lines were built primarily to bring power from thgdro and nuclear stations around the
borders of the system to the Greater Buenos Aness, avhich accounted for about two-
thirds (depending on definition) of the load in twuntry. Hidronor and AyE typically

20 Spiller and Viana 1996.

%1 Bastos and Abdala 1993/6, p. 21.

#2«The companies’ objectives were not necessarityea at economic efficiency and the long-term growth
of the sector. For example, the creation of jolibthe use of tariffs as a tool for carrying econopuolicy
and policies for the redistribution of wealth wéistorically constant features of the sector. Tee of
electricity prices to control inflation or to grasubsidies in favor of certain users gave evidénatthere
were inherent conflicts in the multiplicity of tli@vernment’s objectives. In most cases this was
detrimental to State Owned Enterprise (SOE) perémuee.” Bastos and Abdala 1993/6, p. 23.

23 “Repeated efforts to ‘corporatize’ these utilithesd proven unsuccessful. Vested interests, inotuttie
utilities’ own technicians and bureaucrats, tradens, federal and provincial politicians, and pte
suppliers and contractors limited the effect oftsefforts.” Bouille et al 2002, p. 32.

24 CAMMESA, Sector eléctrico, antecedentes, 1988-8@vav.cammesa.com.ar



built new transmission lines to transport the poteeBuenos Aires as and when they
built new power stations. Over time, 500 kV linesrevalso used to link the separate
electricity systems within the country and, laterlink the country internationally.

Table 1 Construction of major transmission lineAigentina 1970 to 1992
Date Company Line location Length
132 kV lineg®

1958 AyE San Nicolas — Ramallo (1 x 132 kV) 6 km
220 kV lines

1958 AyE San Nicolas — Ramallo (1x 220 kV) 6 km
1973 AyE Ramallo — Atucha — V.Lia — Rodriguez (220 kV)2 x 201 km
1974 AyE Ramallo — Rosario (2 x 220 kV) 2 XK
Total 220 kV lines 562 km
500 kV lines

1974/6 Hidronor Chocén interconnection n® k
1974 Hidronor Chocén - Ezeiza (Comahue to BAire) 1038 km
1976 Hidronor Chocon - Ezezia (Comahue to §5Mi2e) 1038 km
1977 Hidronor P Banderita — C de la Costa 7 ki
1981 AyE Colonia Elia — Campana — Rodriguez 36 km
1981 AyE Salto Grande — Santo Tome — Rodriguez 704 km
1981 Segba Rodriguez — Ezeiza (BA ring) 2 kb3
1983 AyE Almafuerte - Rosario 345 km
1984 Hidronor Alicur4 — P Aguila — Chocén (246412+ 2 x 4.5 km
1984 AyE Rio Grande — Embalse — Almafuerte 2 ki
1984 AyE Rio Grande — Gran Mendoza (Cuyo) K7
1985 AyE Resistencia — Romang — Santo Tome kBP6
1985 Segba Ezeiza — Abasto (BA ring) 2 X 58 km
1986 Hidronor Chocén — Olavarria — Abasto (ComB3™ line) 1161 km
1987 AyE Almafuerte — El Bracho 619 km
Total 500 kV transmission lines 6870 km

Figure 1 shows the high-voltage (500 kV) systen tihese lines formed, as it existed at
the time of privatisation in 1992.It was essentially a radial system, largely
interconnected but owned and operated by threerdiit companies. The separate
system in Patagonia was linked to the rest of #i®nal system by a 132 kV line.

% Source: Mercados Energéticos. These are the hagsvere subsequently retained by the successor
transmission company Transener. The 500 kV lineeigdly have a capacity of around 965 MW to 990
MW. 500 kV lines are sometimes referred to as Eiigh Voltage or EHV lines. 132 kV lines are
sometimes referred to as sub-transmission lindseThadoes not include 332 km of 500 kV lines ia th
‘Salto Grande Square’, which are jointly owned wittuguay and partly located in that country.

%6 The Table does not include several 132kV lined byiDistribution companies before 1970 that were
conceptually designed as local distribution grigther than as part of a national transmission syste

2" Source: Mercados Energéticos.



Figure 1 Map of Argentine transmission system
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1.3 Limitations of transmission planning and constuction before 1992

The electricity companies had capable engineetiagning groups that planned the
lines, and the earlier lines (in the 1970s) wer# designed to meet the load. But there
was typically little or no external consultationdiscussion about building the lines.
Sometimes they were built as part of generatioe®as that were themselves
uneconomic® Power transmission was not considered a sepasttityg and therefore
no explicit costs (or benefits) were allocatedt 0 i

The problems of the Argentine electricity indusggnerally were equally characteristic
of the transmission sector in particular. In somses, high voltage transmission lines
were built to meet political pressures, without@ase justification. Provincial leaders
argued for interconnection at 500 kV since that doe paid by the Central government
whereas lower voltage lines would be paid fromgtavincial budgets. For example,
from 1984 onwards the province of Misiones in neaist Argentina pressed for
connection at 500 kV, to fully integrate it intcetinterconnected Argentine system, when
its load justified only a 132 kV connection. Thiasvagreed in principle, and in 1990 it
was agreed to construct a 500 kV line to coincidth the opening of Yacyreta hydro
station®® In 1992 the Secretary of Energy approved its imeletation with federal
government funds. The line - from Yacyretd’s neiglning substation Rincon to San
Isidro 80 km east - was commissioned in 1996. Haredue to the limited power flow
the 500 kV line has been operating at only 132 W&t since.

To justify such high voltage transmission linesygmments specified implausible rates
of demand growth. For example, two provincial goveents arguing for the 500 kV line
from Almafuerte to El Bracho 600 km to the nortlejpcted annual growth rates of 14%;
in the event after the line was commissioned in71i®& actual growth rates were
negative. The line had a capacity of around 1000 Mi\its average usage was only 34
MW.3! This average load factor of about 32 % compaitisabout 25% in the
Comahue corridor (and double that observed moentbg see below). The cost of this

2 «For example, according to the energy model preddsr Argentina in the period 1982-1985, the
projects of Alicura (1000 MW), Salto Grande (1890 M&ivid the Embalse de Rio Tercero Nuclear Plant
(600 MW) represented an expansion of 2990 MW beybad00 MW of capacity required according to
the model.” Bastos and Abdala 1993/6, p. 35. Sitgilathers have suggested that in 1984 there was n
system need for the Rio Grande reservoir and 600pgUkped storage system, but they were built
anyway, and connected to Buenos Aires at 500 kV.

29 Bastos and Abdala 1993/6, p. 65

% Yacyreta was a binational undertaking with Parggiritiated in the mid-1960s, officially commenced
by a treaty in 1973. It was planned to take 8 y@aronstruction but delays incurred “huge unfoezseost
overruns”. The first turbine began working in 1984stos and Abdala 1993/6, p. 30.

%1 Sanz 2004, p. 2
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line averaged nearly US $100/MWh transmitted@his is more than double the retail
price of electricity during the 1980s (and four éisrthe price during the late 19965%).

System planners were asked to find assumptionsstifyj the construction of lines that
politicians wanted. Those familiar with the indystiid not take the resulting studies
seriously. State owned enterprises (SOEs) gengnatlijuding transmission lines, were
used as mechanisms for public works to supporiqodat regions or to reward particular
political allies. The padding of suppliers’ cdétsind corruption including payment for
work not performed, led to excessive costs as agilhappropriate lines.

There were also territorial struggles between lineet state companies AyE, Hidronor,
and SEGBA as each sought to expand its networls. dffected the location and timing

of the Buenos Aires ring, important substationshsag Campana, and the interconnection
with the Patagonian System. For example, AyE sotggakpand its area of operation by
proposing to build lines to connect to parts ofrditbr’'s area in the south and west.
Hidronor responded by proposing to construct thediitself. The outcomes were not
based on technical or economic considerations.

A Working Group for Planning the National TransnoessNetwork was set up from 1984
to 1991, reporting to the Secretary of Energy, whintask of appraising future
investments in the extra-high voltage bulk transiois systemi> The Working Group
began to develop a simulation model of the natisgalem and to consider, for example,
whether a Fourth Line was needed from Comahue em&siAires. This depended
amongst other things on whether the main needeisystem was for more capacity or
more energy. But views of the companies differedhenneed for a line: Hidronor argued
in favour, AyE argued against, DEBA (the companypdying Buenos Aires province)
argued for routing a line further south through Mal Plata. It became a political rather
than a technical or economic issue. The Workingu@neas unable to make a unanimous
recommendation.

There were many other deficiencies of the pre-gigation transmission systéfn
- There was a low level of use of much transmissegacity: the line from
Almafuerte to the north noted above was not aratedlexample. This is
indicated by the later ability to increase outputhie system substantially without
corresponding increases in transmission capacity.

%2 In round terms, 600 km line @ $200,000/km = $120660m substations = $180m. Amortised over 15
years at 10% rate of return this is 16% p.a. x $#18029m/yr. Assume 34 MW average flow x 8760
hours/year = 300,000 MWh/year. Then average cc&29s1/300,000 MWh = $97/MWh.

% The symbol $ is used to denote the Argentine peswell as the US dollar. For most of the period of
interest, the peso was equal to the dollar, aisohibt necessary to distinguish the two. Since the
devaluation, the Argentine peso stands at abooiti3et US dollar.

34 «Contractors inflated their costs when submittaffers to the State and, naturally, so did othgptiars
filling purchase orders from the SOEs.” Bastos Abhdala 1993/6, p. 141.

% Julio DiSalvo headed the group; vice-directorsanaris Caruso and Gerardo Lépez. Ramén Sanz was
part of this group.

% R. Sanz 2004, p. 2, supplemented by informatiomfthat author.
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- Operation and maintenance cost, largely deteminryethe number of people in
the organisations, reached 6% of replacement \malthe 500 kV system (against
a normal or efficient level of about 2%, and 1.#94hat system today).

- At the time of privatisation the consortium ofémational consultants (following
an analysis by SIGLA) advised that 600 staff weficent for the 500 kV
company: at the time there were 1200 staff in plaat of the system and a year
before there had been 2000.

- The time to recover collapsed towers after magjoidents (tornados) was very
long: the average in the 1970s (when these probkeens little understood) was 9
days. Although the average reduced to under 2 flays1981 to 1992, it was
more than 30 days on at least one occasion. Maghwias taken up with
negotiating contracts for the work and getting appl for them before recovery
could begin.

In conclusion, the pre-reform transmission seatdkigentina was just as inefficient as
the rest of the electricity sector. Moreover, thefficiency lay not just in higher costs
and poorer performance of given lines. The ine#hcy lay also, to an important degree,
in over-expansion: the construction of high voltéiges that were uneconomic at that
particular time and place. In simple terms, thebfgm lay inwhat was done, not simply
in how it was done.

2. Privatisation and restructuring
2.1 Electricity privatisation and restructuring

The treatment of electricity transmission at tineetiof privatisation reflected government
policy towards the public utility sector generailyin August 1989 Administrative
Reform Law 23696 established the basis and priesifar privatising all state-owned
companies. During the next few years the implicetioere explored in each sector, with
privatisations following in rapid ordéf.

Carlos Bastos, Secretary of Energy 1991-96, leghtivatisation of the electricity sector,
within the general policy framework of the MinistdrEconomy Domingo Cavallo.
Bastos was formerly an electrical engineer, rebearand consultarit.He brought the

37 “The privatisation and restructuring of Argentis@lectricity industry was part of a much largdogfto
reduce the role of government in the economy béyuRresident Carlos Menem in 1989. Argentina’s
economy had been stagnating for decades, both $ecé@large government deficits and because of
government intervention to protect Argentine indyftom competition. The Menem government began a
radical effort to open the economy to domesticiaternational competition and to eliminate governine
deficits, in part by privatising money-losing pub&nterprises.” Gémez-Ibafiez 2003, p. 304.

* The size and speed of the privatisation prograsrsaiking, even compared to the UK. Privatisation
proceeds in Argentina represented a larger prapgodf GDP than in the UK, and were raised in alomat
third of the time. Pollitt 2004, p. 2.

%9 Bastos graduated in electrical engineering anctreleics from the National University of Cordoba.
Before being appointed Secretary of Energy he wssarcher in public utilities and energy econoratcs
IEERAL (Instituto de Estudios Econémicos sobre éalRlad Argentina y Latinoamericana), head of
investment analysis at EPEC (Empresa Provinci@rdeggia de Coérdoba, a provincial distribution
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conceptual vision and insistence on a reformedafely owned and competitive sector.
He gave general direction and control to the pisadibn of the energy sector, and took
on the political battles, including with partiesifin the existing industry.

The Secretary of Energy appointed a team withirDeartment to define and drive
through the process, leading to the Electricity iR&tipn Act (Law 24065) that came into
effect in early 1992*° There were financial, technical and other conststa* The World
Bank and other lenders played a supportive Yolexperienced industry people were an
important part of the Department of Energy teand, &are actively involved in
implementing and developing the policy over the odshe decade, as discussed below.
Table 2 notes the main office holders who contedub policy in the electricity sector
during the two successive Menem governments (198%09), primarily the Secretary
and Under-Secretary of Energy and the Executive¥esident of CAMMESA® The
relative stability of personnel (and of policy) thg this decade stands in contrast to the
turnover in the few years since tHén.

company, still state-owned), and a consultant entgtity issues for the Inter-American Development
Bank and the Harvard Institute for Internationab&omic Development.

40«Over a two year period (1990-1991) a small tearthe Secretary of Energy carried out technical
studies and developed rules and operational guigiethat formed the basis of the electricity séstor
restructuring. In 1992-93, the reform process arattd with the passage of the Electricity Regoihafict,
the privatisation of federal utilities, and theatien of a new sectoral regulation body known a&s th
National Entity for Electricity Regulation (ENREJhe speed of the reform was such that generatidn an
distribution assets were privatised before ENREabelg operate.” Bouille et al 2003, p. 33

1 UK consultants included KPMG on accounting issuesMerz & McLelland on separation of
transmission assets. Professor Ignacio Pérez-Arfragn Madrid, who had worked with NGC during the
UK privatisation, was an adviser on regulatory éssu_ocal consultants included Ruy Varela, Luisrtaitié
(later Under-Secretary of Energy) and colleaguelsifeEdo Rodolfi, Orlando Samartin, Miguel Mazza
Campos and Gustavo Husson) of Sigla group.

42«At the initial stages of reform (1990 — 93), thteongest donor support for Argentina’s power secto
reforms came from the World Bank. ... To speed ressito the government, the World Bank amended
loan agreements initially intended to support irweroents in the operational and managerial perfocean
of the three main federal utilities (SEGBA, Hidropand Agua y Energia Eléctrica). These funds were
reprogrammed to permit payment of consultants apgart staff within the Secretary of Energy who ever
developing the reform and privatisation plan. ...eThter-American Development Bank (IDB) also
provided considerable support for the power saetfmrms, but it did so around 1994, a few yearsrafte
World Bank, when the reform and privatization wasady defined and the process of implementation
under way. IDB staff were more critical of the Angjee power sector reforms than were World Bank
staff.” Bouille et al 2003, p. 37-38.

3 Other office holders obviously had an impact amitidustry, such as the President of ENRE: Carlos
Mattausch (6/4/1993-10/10/1997) and Juan Antoniadae(l0/10/1997-19/6/2003). Legisa had been
Secretary of Energy for the six months precedingt@a Alberto Devoto was Vice-President of ENRE
(6/4/1993-5/4/2002) and Secretary of Energy (8/82224/5/2003).

4 Menem was president for over ten years, BastosSgagetary of Energy for over five years, and his
successor Mirkin held the post for over two yeatbving five years as Under-Secretary. In contrast
during the two years of the De La Rua presidenaymfDecember 1999 to December 2001 there were four
Secretaries of Energy. Their tenures ranged fronoBths to 20 days, with an average tenure of six
months. In the two and a half years since therethawe been five presidents (three of whom semged 2
to 8 days) and four Secretaries of Energy. Thertenfithe present office holders, at just over argince
May 2003, is the longest since 1998. The redireatfgolicy during these later periods is discussedart
Two of this paper.
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Table 2: Office holders related to transmissiorutatpn 1991-1999

Office 1989-95 1995-99

Presidert Menem Menem

Minister Econom$? Various/Cavallo Cavallo/Fernandez
Secretary Enerdy  Various/Bastos Bastos/Mirkin/Mac Karthy
UnderSec Energy Sperman/Mirkin Mirkin/J Sanz/&ier
ExecVP CAMMESA®-/Caruso/Mirkin R Sanz/Blanco

Restructuring of the federally-owned electricitgtee took place during 1990-91. In
many respects it followed the policy adopted a t®opyears earlier in the UK (or more
precisely in England and Wales), though it wenthfer with respect to restructuring.

The main restructuring decisions were

The generating stations of the three companiegedviby the national government
were formed into over twenty separate generatimgpamies.

The high voltage (500 kV) transmission linested three companies were
allocated to a new company Transener, and the lealtage (132 kV)
transmission lines were divided into regional stam$mission companies.

The distribution lines of SEGBA were divided irttoee distribution companies
with 99 year leases: Edenor and Edesur in Buen@sAind Edelap in La Plata.
These three companies accounted for some 60 peofctre energy distributed

in the country’®

The transmission and distribution companies wegeired to provide access and
use of system for generators, suppliers and lasgesu

Large users (initially with maximum demand ovevi®V, by 1994 over 100 kW,
by 1999 over 50 kW and by 2000 over 30 kW) werevedid to buy power
directly from generators on the wholesale markbe distribution companies had
exclusive concessions to sell electricity to hootghand other small users
within their areas.

A Wholesale Electricity Market Managing Corpoaaticalled CAMMESA® was
created as the independent system operator (I8®asla not-for-profit company
with directors from government and the industry ahdired by the Secretary of
Energy. It was quite separate from the transmisai@hgeneration companies.

A National Electricity Regulatory Agency ENRE wereated

“ President: Carlos Meneni' glection 14/5/89, in office 8/7/89 — 10/12/1995' @ection 14/5/1995, in
office 10/12/1995 — 10/12/1999.

46 Minister of Economy: Domingo Cavallo 1/3/1991 —/&96.

47 Secretary of Energy or equivalent: Carlos Bastd&1991 — 10/10/1996, Alfredo Mirkin 10/10/1996 —
10/12/1998, Cesar Mac Karthy 10/12/1998 — 10/12/18@9ointment dates of Under-Secretaries typically
matched those of the Secretaries.

“8 Executive Vice President CAMMESA (created July 1992)s M Caruso August 1992 — June 1993,
Juan Carlos Berra July — August 1993, Alfredo MirBeptember 1993 — July 1995, Ramén Sanz August
1995 — November1998, Horacio Blanco December 1988bruary 2004.

“9 pollitt 2004, Table 1 based on end-2001 data

*0 Compafiia Administradora del Mercado Mayorista EiéatBociedad Anénima.

*1 Ente Nacional Regulador de la Electricidad. It8eduinclude to protect customers; to promote
competition, optimal operation and non-discrimimgtopen access to transmission and distribution



Congress passed the new Electricity Regulation(lkatv 24065) on 19 December 1991,
which came into effect on 3 January 1992. The natigovernment sold its main thermal
plants and distribution companies to the privatg@ehrough competitive bidding in
1992 and 1993 and most of its hydro plants in 199. President of ENRE was
appointed in April 1993. The high voltage transmasscompany Transener was
privatised on 16 July 1993, with an initial tafifted for 5 years, and a concession period
of 95 years. Three of the regional sub-transmiss@npanies were privatised in the first
half of 1994, the others by the end of 1996. Thenal government retained two
nuclear power plants (Embalse and Atucha), onedgelctric plant (Rio Grande). Two
hydroelectric plants were owned jointly with otlgevernments (Salto Grande with
Uruguay and Yacyreta with Paraguad$)n addition to its access to knowledge and
influence as chairman of CAMMESA, the Secretarfnérgy retained control over the
Market Rules, which could be changed by ministegablution>®

Some two dozen companies owned by the Provincigmonents, plus hundreds of
cooperatives, distributed most of the remainingpdOcent of the energy. Many of them
generated energy too. And some also operated 1321kMransmission lines. Over the
next few years the government sought to reformghrs of the sector too, with limited
success’” This had implications for the effectiveness ohsmission regulation and for
its future direction, as explained later.

2.2 Underlying considerations in reforming the trarsmission sector

The Secretary of Energy transmission privatisatéam, headed by Luis Caruso, was
largely responsible for the practical implementatid government policy with respect to
the structure, regulation and privatisation of srarssion, as well as the electricity
wholesale market. Caruso and his team had mang ge@erience in transmission

networks; to regulate transmission and distributiotivities and ensure reasonable tariffs; to gevi
incentives to efficient use of electricity; andeiocourage private investment in generation, trassion

and distribution activities, ensuring market contpetness wherever possible. Bastos and Abdala/2893
pp. 200-1.

2 These plants have contracts specifying their reration to cover operating costs, and are required
sell their electricity into the spot market, withyasurplus revenue going into a Fund that has beed for
several purposes. Bastos and Abdala 1993/6, pp8157

*3 This continuing government involvement was a figkinvestors, but may not have been perceived as
serious at the time. From the perspective of tippemoting reform, it facilitated introduction anelvision
of the reforms, and resistance to critics or presgumoups, but meant that the system was vulnetable
change by later governments of different politisatsuasion.

>4 «After reforms and privatisation were completets federal level, the Secretary of Energy, led by
Carlos Bastos, sought to extend reforms to theipces. Under Argentina’s federal system, provincial
authorities retain regulatory and policymaking posvand can structure ownership of local generatith
distribution assets as they see fit. Beginningd83t94, the federal government used the powerenf th
purse to push provinces to follow the federal refer... By 2001, 14 of 24 provinces had privatizegrth
distribution assets. ... [However] Many provinces walectant to emulate federal reforms because they
garnered considerable rents from local utilitied Hrey were convenient vehicles for political patge.”
Bouille et al 2003, pp. 33, 38
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matters>° In drawing up proposals for the restructuring seglilation of the
transmission sector, they had in mind three mansicierations.

First, transmission was the key to the main eleityrinvestment decisions that would
arise in the near future, which would concern treation of new generation plants.
Demand for electricity was expected to increaseifibgntly.>® Greater Buenos Aires
represents about 43 per cent of the overall ndtaeraand; adding in Buenos Aires
province and neighbouring Litoral region to thethdarings the proportion to 70 per
cent®’ Other areas of the country are more than selfeeffit in generation. As in the
UK the fuel of choice for future generation woulel ¢jas, using combined cycle gas
turbines (CCGTSs). Argentina had large gas resdogeded in the south (Comahue and
Austral basins) and in the northwest. The main gomesvas whether it was more
economic to transport the gas to Buenos Aires aneérgte electricity there, or to
generate electricity near the gas reserves angiithe electricity to Buenos Aires.
That is, given the existing gas and electricityvweks and the prospective costs of
expanding them, would it be more economic to trartspcreasing quantities of gas or
electricity over more than a thousand kilometres?

Transmission decisions are important in any couuy particularly so in Argentina,
given the size and configuration of the countrytht time, the average length of
transmission line in Argentina was nearly 200 kmP&h of electricity produced and
consumed in the economy. This was one of the hidéesls in the world: not

exceptional in parts of Latin America but abougthtimes the average lengths in the US

%5 Caruso joined the Operations Department of Hidramd 974, was head of its Operation Engineering
division 1977-87, participating in the commissianiof the Comahue hydro power plants and associated
transmission system; and was director of the iotenpany Working Group for Planning the National
Transmission Network 1984-87. He was manager oNtt@®nal Dispatch Center 1987-91; National
Director of Energy 1989-91; National Director of@dination and Regulation 1991-93; in charge of the
Market and System Operator OED, the precursor of CASKMEand a member of the Electricity
Privatization Committee 1991-93. His group was oesjible for the organisation of the market autlyorit
CAMMESA, the formulation of the market rules, and testructuring, regulation and privatisation & th
transmission sector. (Alfredo Mirkin, who later seeded Bastos as Secretary of Energy, oversaw the
privatisation of the generation sector, while Badtonself oversaw the privatisation of the disttitn
companies.) Caruso was later the first Executivae\Hresident of CAMMESA 1992-93. Caruso’s
transmission team, who formulated often-criticabde of that regulation, included Beatriz Arizuah
Carlos Berra, Roberto D’Addario and Ramoén SanzhAl worked in the industry with him previously:
Arizu and Berra in Hidronor, D’Addario in the Natial Dispatch Centre, and Sanz in the Transmission
Planning Group. Sanz later took over as Executie Yresident of CAMMESA. In 1993, Caruso and his
team founded the consulting group Mercados Energtic

% As indeed it did. In the event, consumption pexchgrew at an average of 3.3% annually from 1992 to
2002. (Source: Mercados Energeticos based on dmteEnergy Secretariat Annual Report 2002 and
CAMMESA Annual Report 2002.) The number of customerthe two largest successor distribution
companies increased by 11% over the period, anallied generation capacity grew at 5.4% annually.
(Source: statistics at www.cammesa.com.ar) Outmw gt an average of 4.6% per annum from 1992 to
2002. (Pollitt 2004, p. 13). The rate of increases\wven faster at first: “... a 67 per cent incréase
electricity demand during the same period [1992-8Wctricity consumption grew at an average annual
rate of 7.3 per cent after the reforms, comparé¢d &5 per cent in the decade before.” Gomez-lbafiez
2003, p. 307

>’ Sanz 2004, p. 1
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and Europe (about 60 and 75 km/TWh respectivelifjchvin turn were nearly three
times the average level in the UK (24 km/TWH).

The second consideration was that much high voli@gesmission investment during the
previous decade had been uneconomic and excesesoatly, as the team designing the
transmission regulation were acutely aware fronsqueall experience. They had seen at
first hand the inefficient competition between indwent state-owned electricity
companies, and with the state-owned gas monopoBxtend their territories for the
sake of size alone. The knew the extent of inefficies in both generation and
transmission caused by lack of maintenance anddaakailability, and the higher costs
that this caused. They had participated in staitings discussing how to use available
funds and how to pay the bills, when the compawi&® losing about a million dollars a
day. As manager and operators of the National Debp@entre they knew the costs that
were used for economic dispatch and how differeete were from the prices charged
for electricity. At one time they had had to cuergy output for several months because
of the inefficient operation of the companies.

So transmission was a key issue in Argentina, twas crucial to ensure that the
transmission system, particularly the 500 kV congrdnwas both planned and used
more efficiently than in the past.

The third consideration was regulation. Previousag&@ment of transmission had been
seriously inadequate. The failure was not techrboabpolitical. Regulation itself had
failed > The conventional concept of transmission regutetiad no credibility in
Argentina. Nor was there any reason to believeithaduld be immune to these
difficulties in future. In fact, with private owngtip the incentive and ability to influence
public decision-makers to over-build transmissionld be even greater than before.

A new approach was therefore imperative. The gowent’s policy, as adopted in the
rest of the electricity sector, was to create cditipe to provide the services, as far as
possible independent of regulation and governmamivement. The challenge was to
achieve competition in transmission, while retagniine technical unity of the
transmission system as a whole. This had implinatlmoth for restructuring of the sector,
and for its subsequent regulation.

2.3 The restructuring of transmission

How should the transmission sector be restructioédacilitate greater efficiency? Closer
examination suggested that, even before privabisathe transmission sector was by no

%8 Sanz 2004, p. 2. Two countries are shown withéridigures: Russia and Brazil (about 230 and 290
km/TWh respectively).

%94t is useful to remember that, in the past, regoiy efforts in the sector failed not only becatse
Government arbitrarily interfered in the sectorthie detriment of its enterprises, but becauseefdilure
of the regulatory regime itself, as well as ofiftglementation of the regulations.” Bastos and Ahda
1993/6, p. 296.
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means a homogeneous monopoly, and could be rasgddhto components such that
some would allow competition.

In practice, the availability of capacity in thestsgm as a whole depended not only on the
availability of generation stations and transmissgines, but on the control and dispatch
of the system. Better transmission control devamdd enhance this overall capacity. In
fact, control of the system could be separated fo@mership and management of the
transmission lines, just as it was proposed torsépa from ownership and management
of the generation stations. Hence followed theteyraof CAMMESA as an ISO,

separate from the transmission as well as the ggoercompanies.

Parts of the transmission system were alreadyparage ownership and management,
notably the existing interconnection with Uruguainily owned by the Argentina and
Uruguay governments. Other such links could besaiged, especially with Brazil. So
transmission lines were not necessarily a monopoly.

Within the country, the 500 kV and 132 kV systenesevessentially operated
independently of each other before privatisatiodréhor, based on 500 kV lines
without significant lower voltage lines, was moféogent than the other two companies.
It would make a suitable basis for a future trarssimon company that would operate all
the existing 500 kV lines. Then the remaining loweitage (mostly 132 kV) regional
systems would split naturally into separate redisna-transmission companies.

The 500 kV high voltage lines of Hidronor, AyE aBEGBA were therefore separated
out and amalgamated to form a new transmission aognpransenet’ The lower

voltage networks of AyE, comprising mainly 132 kikds, were formed into four
regional sub-transmission companies plus the isdlsystem in PatagoriaThe
transmission lines of Buenos Aires province, pised later in 1997, constituted the fifth
regional sub-transmission company.

These transmission and sub-transmission compames ot allowed to buy or sell
energy. They were not allowed to own controllingksss of generators or distribution
companies or large usets.

Table 3 shows that, at the time of privatisatiorgnsener owned some 7000 km of high-
voltage (mainly 500 kV) transmission lines (plusibstations). The Patagonian
regional transmission company Transpa owned a a&paetwork of about 800 km of

® The High Voltage Electricity Transmission System $TEEAT) operated by Transener is defined as the
set of transmission installations at 220 kV andvaliacluding reactive compensation, transformer,
handling, control and communications equipmenttierpurpose of electricity transmission between
different electric regions. Bastos and Abdala 1898/ 120.

®1 The sub-transmission system, technically the Bttt Transmission System of Trunk Distributiorr (0
STEEDT), is the set of transmission installatioeaeen 132 kV and 400 kV, aimed at linking generati
stations, distribution companies and large consarugether within the same electric region, or to
STEEAT or to another STEEDT. Bastos and Abdala 998 120

%2 |n practice, however, some international compasésip separate subsidiaries to engage in ak thes
activities.
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132 kV lines, plus 1100 km of 330 kV line from anjtly owned generation station on the
west of the province. The other five regional stam$émission companies owned about
9,000 km of 132 kV lines between them.

Table 3 Lines owned by Argentine transmission canesa1992°

Voltage 500 kV 330 kV 220 kV 132 kV Total
Company

Transener 6624 562 6 7192
Transpa (Patagonia) 1111 798 1909
5 Regional Transc8s 841 8510 9351
Total 6624 1111 1403 9314 18,452

In terms of line length Transener’s Extra High gk transmission system of 500 kV
lines accounted for about one third of the to@mh&mission system, while the 132 kV
regional sub-transmission systems accounted fantab thirds. However in financial
terms the importance is reversed: the 500 kV sysierounts for about two-thirds in
terms of replacement value, and the 132 kV systestzone third®

Looking to the future, the entrance and growthtbBotransmission companies could be
envisaged. While ownership and operation of exgsliimes might be given to a single
company, the construction and operation of newsloauld be open to competition.
Interested competitors might include the constamctiompanies that used to bid for
tenders to construct lines put out by the existiogpanies, and transmission companies
in other countrie&®Bidding for new lines could therefore lead, in doeirse, to the
development of a system with several transmisstonpanies, perhaps ultimately of
comparable size to the initial incumbent. Evethi$ were not to be the outcome, the

%3 Source: derived from CAMMESA Annual Report, 2002attdition, one of the regional transmission
companies owned 391 km of 66 kV lines and anothearenl 24 km of 33 kV lines. (Table 3 figures
obtained by subtracting these from totals in CAMMBSéport.) The Provincial companies are also
thought to own some 132 kV lines but data is natlilg available. For Transener’s 500 kV networksit
not clear why CAMMESA shows 6624 km in 1992 when[€dbshows 6870 km already built.
CAMMESA's report shows 6875 km in 1993, which issgdo Table 1. The increase of 251 km may
correspond to the"2circuit Alicura — Chocén 246 km, although this vedeady finalized in 1992.

® The five regional transcos are Transnoa (northaest) 2075 km, Distrocuyo (west area) 1245 km,
Transcomahue (southwest area) 830 km and Tranengadast area) 796 km plus Transba (Buenos Aires
province) 4820 km. These figures include 391 kr6®kV line within Transba and 24 km of 33 kV line
within Transnea that are not included in the t8881 km in Table 3.

% This assumes, as a rough rule of thumb, thatecepiant costs of 500 kV, 330 kV, 220 kV and 132 kV
lines stand in the proportions 4:3:2:1. In practtoe costs of 500 kV and 132 kV lines have bedmtal
over time as a result of competition to build thevhereas the costs of other voltage lines are sdraew
hypothetical as they are not being extended.

% This proved to be the case. SADE Ing y Construmscand National Grid Company were members of
the consortium that purchased Transener at pratadis Another construction company, Litsa, became
independent transmission company after winningehder to construct the Rincén — Salto Grande line.
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very possibility of new entry would put pressure doeater efficiency on the incumbent
transmission company.

3. Regulation of Existing Transmission
3.1 Basic framework

How should the restructured transmission sectoebelated? A key step was the
recognition that the existing and new facilitiesiicbbe regulated separately and
differently. The operation and maintenance of tkistang transmission systems could be
subject to incentive price caps, as recently intoed for the transmission and
distribution businesses in the UK. This was nowavkn procedure, and evidence was
beginning to suggest that it was conducive to imedoefficiency. In contrast, the
construction and initial operation of new facilgieould be put out to competitive tender.

The 1992 Electricity Regulation Act (Law 24065) yaded the framework for the
regulation of the existing transmission system® d&¢tncessions themselves are
distinctive®’, but beyond the scope of this paper. The moreliamequirements are that
concessionaires of transmission systems must @panat maintain their systems to
comply with defined quality of service standardsey must allow third parties open
access to the capacity of their systems on nomtdis@atory terms in return for
remuneration determined by the Secretary of Energy.

Regulation of transmission revenues was expressadariety of Laws, Decrees and
Resolutiong? It evolved during 1991 to 1993.

®” For Transener, the concession period is 95 ydat(Transener Concession Contract), divided &nto
series of management periods, the first being &bsyand the subsequent ones 10 years (Art.5 Transen
Concession Contract). Six months before the ergholfi period the regulator organises a sale of the
concession, with the incumbent allowed to bid niéter party bids higher than the incumbent, titedas
reimbursed for the value of the sale (Arts. 6 tal'tdnsener Concession Contract). This provides an
incentive to preserve the value of the assets urmtezession. Abdala 1994.

% A note on statutory terminology may be helpfuleThierarchy’ of statutory instruments is
Congressional Law, Presidential Decree, MinistdRi@solution. The relevant ministry was initiallyeth
Sub-Secretary of Electric Energy (SSEE), laterSheretary of Energy (SE), and in one later peffied t
Secretary of Energy and Mining (SEM). Resolutionsran@bered in chronological order, starting anew
each year.

% Briefly, Resolution SSEE 38 (19 July 1991) wasfthe version of the Market Regulations, then
applicable in the state-owned environment. ArtB8eprovided for Transcos to receive remuneraticaeta
on nodal price differentials, at that time deterediby transmission losses in the absence of cangest
Resolution SSEE 61 (19 April 1992) introduced theaept of Local Prices, effectively acknowledgihg t
possibility of congestion. It introduced ‘fixed’ egonents (connection and transmission capacitygelsar
to provide stability of revenue, and a cap on tleiable’ components (losses and congestion re@nue
with any excess over the cap transferred to thieil&tation Fund; this cap was abolished in November
1992. This resolution also introduced an ‘adaptetéztor’ associated with reliability and qualitfy o
service; this was initially applied to energy pegcbut from February 1993 applied to capacity paysie
instead. Resolution SE 137 (30 November 1992)iicef from February 1993, set basic rules for the
Wholesale Market. Its revised Annex 16 to the MaRegulations set the framework for transmission
regulation including expansion that essentiallyligolpuntil 1999. Annex 16 was ratified in Decreet37
(29 December 1992) which also created TransenareXt8 of the Market Regulations created the
Apartamientos Accounts to hold the balance of tagiable’ components, Article 22 of SE 137 provided
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3.2 Nodal pricing

Since an important part of the revenue was relateudal prices, a brief explanation of

nodal pricing in Argentina may be helpful at th@ng.
“The market price is determined by the price atréference node or ‘swing bus’,
located near Buenos Aires, the main consumptior ndke price there is
calculated as being the highest marginal cost négsion adjusted by marginal
transmission cost in the nodes integrated to thdkehaA node is integrated to the
market if the capacity restrictions of the line genting it to the market are not
binding. If they are binding, the node is not imagd to the market and prices are
set regionally as the highest marginal cost imiie-integrated node’”

In simple terms, price at Buenos Aires is set etpuatarginal system cost. Where the
line between Buenos Aires and another node is \gesiad — that is, there are no
transmission constraints - the difference betwlemtice at that node and in Buenos
Aires is marginal transmission cost including maagitransmission losses. Where a line
Is congested — that is, there is a transmissiostcint because the economic power flow
from a node would exceed the line’s capacity - tiwate is said to be ‘isolated’ and a
‘Local Price’ applies. This is calculated as thegirzal cost of generation at that node,
taking account of the amount actually transmittedugh the line.

The local price will typically be lower than theigg in Buenos Aires, since the latter will
reflect the marginal cost of generation from soreohigher cost source. If the
transmission constraint is severe, so that a gesgtof generation is precluded from
being transmitted to Buenos Aires, then the diffeesin prices could be considerable.
The local price could even be zero if enough gdonesavere declaring zero marginal
costs (e.g as a result of hydro generators spiMiatgr, as indeed happened in Comahue
at one point).

3.3 Allowed revenue

From the time of Transener’s privatisation in JUB®3 the allowed remuneration for a
transmission company’s existing capacity had thmee components:

- Connection revenue: derived from a regulatedssccbarge for each type of
connection, related to the operating and maintemansts of the equipment
directly required for each user or small group séns, and set per hour of
availability.

- Capacity revenue: derived from a regulated chéygeach type of line, related to
the estimated or efficient operation and mainteaarsts of existing facilities,
and set per hour of availability.

- Nodal pricing revenue reflecting line losses andgestion costs: this was set
eqgual to (the expected value of) the differencavben the prices that consumers

for these Accounts to become effective upon Tramseprivatisation, and SE 274 (26 August 1994)
channelled congestion revenues from the Apartaimseftcounts into the Salex Funds.
0 Chisari et al 2001, p. 699.
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pay at demand nodes and the (typically lower) gribat generators receive at

supply nodes, aggregated over all the nodes onettveork.
Since nodal prices would fluctuate unpredictalitg, tegulation fixed this element of the
revenue entitlement on a constant monthly basivferyears ahead. Together with the
other two fixed elements, this stabilised the tnaission company’s income, and
removed any incentive for it to restrict capacityorder to increase revenue by increasing
the differentials in nodal prices. For the firstipd 1993-98, Transener’s allowed annual
revenues from these three components were conne@ik?m, capacity $35m and nodal
prices $55m, total $102m.

The capacity charges were to be prorated amongroess each month using the ‘area of
influence’ methodology. This was also used in th&cation of expansion costs among
beneficiaries (see below).

The differences between estimated and realisedjebdor nodal price differences were
accumulated in Apartamientos Accounts (variouspnsiated as Compensation,
Separation or Deviation Funds). CAMMESA administietieese Accounts, one for each
transmission company. If actual nodal pricing rexemnfell below the projected level in
any month, they would be made up from the Fundroon subsequent surpluses, or if
necessary the capacity charges would be increagewvide the required revenue. If
actual nodal pricing revenues exceeded the prajdetel in any month, there was
provision for the capacity charges to be reduceassio keep the balances on the
Apartamientos Accounts at a low levél.

The total revenue from these three sets of trarssomsharges was calculated to be
sufficient to operate and maintain (but not to exd)ahe existing transmission systém.
The fixed nature of the allowed revenues, as opgptsa cost-of-service arrangement,
provided an incentive to efficiency. In additiomnalty payments and (later) credits
related to quality of supply encouraged reliableragion. There were also fees for
supervising the construction and operation of rigesl by otheré®

" The detail of this provision changed over timatiatly it was set on a six-monthly ex ante basibjch
could be revised after the first three monthsghicant deviations were observed. Resolution 8E (L7
May 1994) changed it to a one-month ex-post basis.

"2 There was and still is some ambiguity as to whetheot the allowed transmission revenue incluithed
obligation to renew or replace existing lines & é&md of their lives. The intention of the transidn
privatisation team was that the transmission compgaould make known the need for such investment at
an appropriate time so that users could proposgelagement under the normal expansion process.
However, the assumption of at least one group adyis bidder for Transener was that the transmissio
company had an obligation to replace and that @tbrevenues had to cover the cost of replaceméast. T
transmission tariff review in 1998 and subsequieehice modifications did not resolve the issuec&in
transmission lines can last for several decadsshts not been a significant issue in practicepiay be
increasingly so in future.

3 The transmission company remained responsibléhéquality of service provided by independent
transmission companies within its own grid, and ligsge for penalties for their failure to meet geegbed
service standards. The supervision fees were ietetwlenable the Transmission company to disclityge
supervisory responsibilities. They may have bee¢matsa generous level, though this also helped to
minimise opposition to the introduction of competit
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3.4 Performance of existing system

The structure and evolution of these charges ®ettisting transmission system is
largely beyond the scope of the present papowever, in general this aspect of
regulation seems to have worked well. It has impdoguality of service and provided
sufficient revenue for line maintenan@dt has also encouraged greater efficiency. For
example, operation and maintenance costs wereeddamne third of the pre-
privatisation rate and to half of the actual 1968ts. The number of faults per 100 km of
line reduced from about 1.5 in 1992 and 1994 taw@rage of 0.55 from 1995 to 2062.
Transmission forced outages fell from 1000 hours982 to 900 in 1993, 650 in 1994
and 300 in 199%’ Average recovery time when a tower line collapsed reduced from
about 1% days during 1981-1992 to about ¥ day gur@93-2003®

4. Regulation of transmission expansion
4.1 The development of thinking

The construction and initial operation of new linasd other transmission capacity such
as substations etc, could be put out to tendes Whuld ensure productive efficiency.
Moreover, the winning bid price could be used twiate the need to set a further price
control. However, there still remained the questloow to determine which new lines
and substations should be built, and how to enbatehey (and no others) were built?

The solution emerged from active discussions withentransmission privatisation team.
One initial view was that pricing and investmenteveeparate regulatory issues. On the
pricing issue, a price cap would have incentivgoprbies, but there were also questions
of allocative efficiency and rate structure: howatlmcate transmission costs among users
so as to encourage efficient use of the existitgyork?° There were also questions of
rate level. Other contemporary discussions in tBeadd UK envisaged that charges
based on nodal spot prices (more precisely, odiffexences between them) would send
efficient short term signals to market participagutsl would just recover efficiently
incurred transmission costs. It was becoming appahewever, that in practice such
charges would recover only a proportion of totatspperhaps as little as 20 to 50 per
cent® Additional (or ‘complementary’) charges would beeded to recover the balance
of the transmission costs. Economic theory sugdehta setting such complementary
charges in proportion to the benefits received ¢Brsiwould avoid or minimise any
welfare loss due to the charges being above tlet ilegticated by nodal spot prices.

" For exposition and discussion, see Bastos andlAld@®3/6, Sanz 2004, Estache and Rodriguez-Pardina
2003 and Gomez-Ibafiez 2003.

> Pollitt 2004, pp. 16, 20.

® Transener slide presentation 2003, Sanz 2004.

" Estache and Pardina 2003, Table 1.

8 Source: Transener slide presentation 2003

"9 pérez Arriaga 1992 a,b, Abdala 1994

80 pérez-Arriaga and Rubio 1995. There was also fibielgm that relating a transmission company’s

income to nodal charges gave it perverse incentivesrease congestion.
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On the investment issue, the conventional micraienoc representation of regulation
was for the regulator to choose generation angtngsion to maximise consumer utility
less the sum of generation and transmission ddatshis was central planning and
therefore unacceptable in Argentina. It was equaligesirable to let the transmission
company make the investment decisions. The solutasto recognise that if
transmission costs were charged to beneficiaties, &n equivalent regulatory objective
function, more appropriate to a competitive mariets to choose network
reinforcements so as to maximise the sum of ne¢fiierito consumers and generators.
This suggested what subsequently became knowre&3dlden Rule: the regulator
should check that total cost of generation plusgmaission plus cost of unserved energy
would be lower with a proposed transmission exmangian without it.

This provided a criterion for appraising proposesh$émission investments. But it still

left unresolved the question of who should propgbsen and what the inducement should
be. The key was the proposed basis for chargirntbeltost of new investments were
charged to those who used them (the beneficiatie=), these users would have the
incentive to identify, propose and accept investmémat yielded prospective net benefits
to them, and to reject those that did not. There m@aneed for incumbent transmission
companies to determine new investment — indeedubigd be positively undesirable.
However, they could have a role in providing infation, in ensuring that expansions of
their systems were properly done, and in biddingotastruct, operate and maintain the
expansions decided upon by users.

This enabled a significant switch of emphasisamsmission investment planning

compared to the pre-privatisation approach, andedadcompared to transmission

regulation elsewhere. Two main kinds of investn@oponents were envisaged:
“the expansion of the network must be initiatedtoy requirements of its users:

- Generators located in export areas where somnikablacapacity is not
dispatched because of transmission constraintgried the transmission
network expansion to transport their surplus teo#reas.

- Distributors and Large Users located in impoeaarwhere transmission
constraints do not allow economical generationy theed the transmission
network81to buy economical generation and avoidifag due to generation
deficit.”

The new approach required a mechanism to idertéhbeneficiaries of any investment,
calculate the charges that would apply to eachflmesg, and aggregate (e.g. by voting)
the views of the beneficiaries. It was also neagssaspecify the quality of supply that
the users had to ensure. At the time these seestavely straightforward tasks, though
in practice they proved somewhat controversial.

From this perspective, there was arguably no need $ubsequent regulatory application
of the Golden Rule, which still had overtones aftcal planning. But at the time it
seemed as though “planners’ data” and “compan&s”’dvere quite different, so that
both mechanisms might be needed. And since ceaitnahing was still the predominant

81 Sanz 2004, p. 4
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way of thinking, a check of this kind served tos®are the industry, politicians and
customers.

For major transmission network expansions, themptius for action was put firmly on
the users of the network, not on the incumbenherégulator. This was not an
ideological or ad hoc decision: it was the finall @erhaps most imaginative and bold
part of a consistent approach to the design otratég privatisation in Argentina.
Transmission was seen as a critically importantpmment of the future electricity sector,
and the need for improved efficiency was paramolimé. country could not afford to
continue to squander resources on politically etitra but uneconomic expansions. In
the particular circumstances of Argentina at theetiand given previous experience and
likely future conditions, the conventional approachegulating incumbent transmission
companies was likely to continue such problemshSagulation was not a credible way
to improve decision-making and resource allocatiostead, maximising the scope for
competition and market discipline generally, andng users the responsibility to
determine expansions when faced with the costduadowould minimise the scope for
political influence and more likely achieve the boimproved efficiency.

What about externalities? Was there a case foralgrianning because ‘the whole is not
the sum of the parts’? As regards externalities/éen parts of the system but within the
system as a whole, identification of the users @attempt to include all those affected
by any proposed expansion (and in a radial systesmwias less problematic than in a
meshed system). Moreover, the Secretariat of Eramgythe system operator
CAMMESA would have a continuing role to oversee¢ffeciency of the system as a
whole®? As regards the external impact of the system @gmployment, regional
development, distribution of income, etc.), pagiexience suggested that using central
planning to take account of such considerationstiesh the cause of considerable cost
and inefficiency, as documented above.

4.2 Regulation of expansions of transmission capagi

Annex 16 of the Market Regulations (per SE 137/)@®8vided for three different
methods for the construction and operation of mawsmission lines for public use:
Contract Between Parties, Minor Expansions, andi®Glontest.

It was envisaged that the Contract Between Partethod would be used where one or a
small number of parties needed additional capdledaywould primarily be used by them
alone. An example would be a short extension tmeoha new wholesale customer to

8 The regulations on ‘Interconnection and use ofttarsmission grid’ (Annex 16, Article 17) provithet
a transmission company has to operate its gridnoat@itions set by CAMMESA in fulfilment of norms
laid down by the Secretary of Energy under Arti@eof Law 24065. CAMMESA's functions include not
only economic dispatch of generation and transpaministration of the market, but also coordioatdf
the centralised operation of the system in ordgurantee security and quality of supply. In consece,
CAMMESA is indirectly involved in approving the tewmical feasibility and operating conditions of
transmission expansions. It also has to approvkcagipns for access to the transmission systemevy
generation and demand. (Annex 16, Article 3)
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the high voltage system. The Minor Expansions nthas provided for small
investments, where the value was not large enaugbge a threat of uneconomic
behaviour or to warrant a more extensive procedtiveas expected that the Public
Contest method would be used for the most sigmificarzestments, where a larger
number of generators and/or distribution companezxied to expand the system for the
benefit of many parties — for example, by a new bn transformer. A method of
resolving the different interests of the partiesildahen be needed.

In addition, Article 31 of the 1992 Act enabled ecretary of Energy to authorise a
generator, distributor or large user to construcaasmission line at its own cost and for
its own private use. The government was relucanse Article 31, preferring that new
facilities should be publicly available on an o@tess basi$his was an issue in only
one casé&’ Later, the government position relaxed sligfifly.

The three methods may be summarised as folfGws.

Expansions of transmission capacity by Contractveeh Parties

One or more parties wishing to expand the transamss/stem may agree a contract for
Construction, Operation and Maintenance (C&Mijith the Transmission Company in
that area, or with an independent transmission emyp On requesting an expansion the
applicants must provide relevant technical infoioraso that the Transmission Company
and ENRE may satisfy themselves that the expamsiomplies with the regulations. The
Transmission Company must pass the request to ENREits own views, within 30
days. ENRE must organise a public hearing withtlzer 30 days. If there is no
opposition to the request, or if ENRE deems anyosiiion not well founded, ENRE
authorises the project and issues a Certificat@omvenience and Public Necesdity.

Operation and Maintenance (O&M) charges for exgarssof transmission capacity
brought about by Contract Between Parties arecgetrding to the regulatory regime in

8 An Australian company wished to build a 202 km &20line from Tucuman to its gold mine in the
Andes Mountains. Some wished to use this line t@lsugp small residential demand in that area, which
had previously been served by an isolated generfBbtermining company argued that the penalties
accompanying provision of such residential serwoelld unduly constrain use of the line for mining
purposes. After much discussion, it was agreedtttealine would provide local supply without such
penalties, and the line was approved for constiaainder Article 31. Other lines under Article 3ére
typically under 20 km in length, although there &vero 50 km lines (one at 500 kV, the other at k3P
connecting Agua del Cajén power plant to EI Chosdbstation.

8 Resolution SE 179 (8 May 1998) clarified and litieeal the conditions under which such authority
would be granted.

% There have been some changes over time. The Vatesson of The Regulations (Los Procedimientos) is
Anexo 16: Reglamentaciones del Sistema de TrarssgOAMMESA, version 1 June 2003.

8 |nternationally this is also often called a Buidperate and Maintain or BOM contract.

8" The Spanish word “Conveniencia” is conventionainslated as Convenience in this context. However,
the word has the connotation of ‘advantageouserattan merely ‘convenient’. The Certificate isghu
intended to confirm the beneficial nature of thpamsion in question.
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force for existing installation®.Under no circumstances may the costs of amortisiag
new investment be transferred to other users.

Minor Expansions of transmission capacity

A Minor Expansion is one that does not exceed aipe value. To date, that value has
been $2 million in the case of Transener’s 500 ¥&tem. A Minor Expansion is the
responsibility of the transmission company. The pany may agree the amortisation
with the direct users of the expansion in a contbabween parties. Alternatively, it may
request ENRE to authorise the investment and daterthe proportions in which each
beneficiary should contribute to paying fofdt.

Expansions of transmission capacity by Public Cginte

A party or group of parties may request an expangfaransmission capacity by Public
Contest. These so-called ‘proponents’ apply toltt@msmission Company that holds the
concession in the area of the expansion.

The proponents must provide similar technical infation as for the Contract between
Parties method. Initially, the request had to bmatpanied by an offer of a COM
contract from a transmission company or from apeosve independent transmission
company, with a proposed constant annual ‘feelédad canon) over an amortisation
period approved by ENRE.Later, there was provision for specifying a maximu
acceptable fee instead of an actual propUsHhere was also concern about the duration
of the amortisation period®

The Transmission Company has to ask the Dispatghr@sation (OED, part of
CAMMESA) for a technical study to identify the “beficiaries” of the expansion and the

8 This is the case regardless of whether O&M is edrdut by the incumbent Transmission Company of
the area or by the new constructor becoming arpkeigent Transmission Company supervised by the
incumbent Transmission Company. In all cases thelime, after construction, is treated like “ansgitig
line” in the sense that investment costs are redticed in the tariff.

89 Usually these minor expansions are radial and onéyor two participants are the possible benefesa
S0 negotiations are between the only interestetiepalf the situation is not clear, Transenermy ather
party involved can ask ENRE to identify the beriafies using the Area of Influence Methodology. This
enables negotiation to continue, concluding if &sstul in a contract between parties.

% Decree 2743/92, Annex Il (the Annex 16 to the MRjle Ill, Articles 15, 22, 27.

°1In 1994, as discussed below, the proponents Wengeal to specify instead a maximum annual canon
that they would require as a condition of procegdin

92 The reform team envisaged an amortisation periddgears; this was written into the contracttfoe
first Yacyret4 line from Rincdn to Resistencia, afgb used for the Fourth Line, but only after the
transmission company had proposed a period of 8B)gee below). The Secretariat of Energy became
concerned that ENRE might allow longer periodsristeo to stimulate expansionResolution SEyT
105/96 (Annex I, Art.15) provided that the proposedon should be for 15 years but that ENRE could
change it only if could demonstrate that this wathie (economic) interests of users. “I specified a
maximum period of 15 years to prevent the presemtaif projects that looked cheap in the shortlyun
would be expensive and unsustainable in the long@oelumbia, Panama and Peru did not do this, and
transmission cost in Peru has now reached aboMtW8/” (R Sanz, personal communication.) In the
event, amortisation periods have typically been than 15 years, as noted in Part Two of this paper
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proportion in which each beneficiary would havesiare the costs of amortisation.
CAMMESA has 45 days in which to carry out this staehd send it to the transmission
company. Within 60 days of receiving a request,Tt@smission Company has to apply
to ENRE for the Certificate of Convenience and RulEecessity. This application must
be accompanied by its own report on the techneagibility of the request and by the
technical study made by CAMMESA. ENRE may only édesa request where the
proponents represent at least 30 per cent of theefis” that the expansion would bring
in its “area of influence”. It uses CAMMESA's stutyr this purposé®

ENRE has to check that the present value of tta ¢osts of investment, operation and
maintenance of the Electricity System as a resuli@expansion would be less than it
would be without such expansion, where the costgpefation include the value of
energy not supplied to the market. (This is knomforimally as the Golden Rule.) In
making this evaluation the cost of investment, apen and maintenance of the
expansion is taken to be as specified in the reques

ENRE has to publish the request for expansionathertisation period, the proposed
annual fee, and also the beneficiaries and theoptiops in which they would share in
the payment of the proposed fee. Within 30 daygoéiving the request, ENRE has to
arrange for a public hearing.

In the event of opposition by 30 per cent or mdrthe beneficiaries of the expansion,
ENRE must reject the expansion request. If in ENR&gement there is a lesser but
nonetheless well-founded opposition to the requiestay seek the opinion of
independent consultants, and decide the issuervithidays. If there is no opposition, or
not sufficient to change the decision, ENRE mugtraye the request, the amortisation
period, the annual fee, the annual coefficients ptoposed coefficient on penalfieghe
beneficiaries, and their participation in the papta the fee. At the same time ENRE
must issue the Certificate of Convenience and Puldicessity. This enables the
transmission company to define the terms of thaired Technical Licence, which it
must do within 30 days.

Having obtained ENRE’s authorisation, the proposemiist arrange for a public tender
to construct, operate and maintain the proposedresipn. The tender and contract
documents, and the award of the winning tendeuiredghe previous approval of ENRE.

If the lowest fee bid in the public tender is netdw the offer in the COM
contract accompanying the expansion request, tianrtitial contract proceeds.
If the lowest fee bid is greater than or equaldq8r cent of the fee in the
expansion request, the lowest bidder and the litktiler both have an
opportunity to improve their bids within 72 hourfstiee Public Contest (with the
lower of the subsequent bids winning). If the lotwad is less than 85 per cent of

% CAMMESA's interpretation of “beneficiaries”, “berief” and “area of influence” has been controversial
and is discussed below.

% This maintains or increases the penalties in forcéhe new line during the amortisation periothtiee

to the penalties in force for the concession af¢hepTransmission company.
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the initial bid, ENRE will authorise confirmatiorf the COM contract with the
lowest bidder in the Public Contést.

Transmission expansions that take place by meatie d?ublic Contest are financed by
all those parties who are identified as benefiegmn the area of influence of the
expansion. In practice, this has meant in propetiiothe shares of the beneficiaries in
the area of influence, as determined by CAMMESAeAthe expiration of the
amortisation period of the COM contract, the anmaaiuneration is according to the
remuneration regime applicable to existing instaltes of the incumbent Transmission
Company.

Transener remains responsible for the compatitwlityhe high voltage system and for
the technical supervision of a COM contract coneetd this system. For this, the
winning concessionaire has to pay Transener adgeal ¢o 3 per cent of total
construction costs during the construction perdbger cent of transmission revenues
during the 15 year amortization period, and 2.5qeeit of transmission revenues
thereafter®®

Beneficiaries and the Area of Influence

The method used to determine beneficiaries andrtee of influence is evidently
important and has attracted considerable attenfiba.Regulations specify that
CAMMESA should use the area of influence methodpldg practice, CAMMESA has
determined who are the ‘beneficiaries’ of the liard its ‘area of influence’, by using a
simulation model based on the model it uses tom@al prices (see abov&)A generator
is a beneficiary if an increase in its output (watborresponding increase in consumption
at the ‘swing bus’ in Buenos Aires) would increise flow along the new line. A
distribution company or large user is a beneficidgn increase in its consumption (with
a corresponding reduction in consumption in Buekioss) would increase the flow
along the new line. Both are simulated in normalditoons of operation. The ‘area of
influence’ of the new line is the set of these iiersies. CAMMESA then uses a more
elaborate series of simulations to calculate tletigipation’ of each beneficiary in the
expansion. The voting share of each beneficiatlyasnveighted average of its expected
participation over the first two years of the lis@peration.

5. Early experience

5.1 Early transmission developments

% Annex 16

% Annex 16 to the Market Regulations, Chapter 2eTW) Article 32.

" The model used by CAMMESA has to be approved byEtergy Secretariat (including the source code
in case it is not a commercial package) and capaahanged, modified or updated by CAMMESA
without specific authorisation of the Secretarogrgy.
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In 1992 a competitive tender was issued to linkyYet& power station, jointly owned by
the governments of Argentina and Paraguay, wittAtigentine high voltage networR.
This was a Construction, Operation and Mainten#@¢&M) contract for a 267 km 500
kV line with 850-900 MW capacity, to extend thensanission network from Resistencia
to Yacyretd’s local substation Rincon. An interaaél consortium called Yacylec SA
won the tender with a monthly fee of $2.38 m, baiig in September 1992 This

tender also included the 3.6km triple circuit castien between Yacyreta and Rincon. In
October 1994 further competitive tenders were id$aeconnections between Rincon
and Salto Grande to the south (506 km), and Riacd@hSan Isidro to the northeast (80
km), both of which contracts were won by the indejsnt contractor Litsa. These two
lines commissioned in 1996.

In 1993, just before Transener’s privatisation,rdicbr had initiated two 6 km
connections (completed by Transener in 1993 and)li8&tween Piedra del Aguila and
its local substation. Power station Loma La Latastaucted a 37 km connection to the
system in 1994, on the basis of a Contract betWwaeties, and decided to operate the
line itself.

Thus, by the end of 1994, three major high voltages totalling 853 km had been
successfully put out to competitive tender, ancesgvconnections totalling 60 km had
been made to the high-voltage system. The arrangsrfa Argentine transmission
expansion seemed to be working. But the situatiag more complex in Comahue,
where congestion was developing on the link witkemas Aires, which had implications
for the regulation of both existing and new trarssian.

5.2 The Salex Funds

As explained above, the Market Regulations provided ransener to receive projected
rather than actual differences in nodal pricexfarsas these were due to transmission
losses. Any continued surplus of actual over ptegtaodal pricing revenue would
initially accumulate in the Apartamientos Accourasd then be used to reduce capacity
charges.

The actual differences in nodal prices reflectethb@nsmission losses and congestion
(the latter being when local prices obtained). Hasvethe allowed revenue calculations
provided only for differences in losses, and arffedences due to congestion would go

% Although the two governments jointly own Yacyreta Entidad Binacional Yacyreta (EBY),
transmission expansions were considered as “nodhevestments. More than 95% of energy produced
by Yacyreta is injected into the Argentine systernich committed to buy the energy, so transmission
expansion was mainly a domestic issue for Argentmaentity named UESTY (Special Unit for Yacyreta
Transmission System) was created within the EnSegpyetariat (Presidential Decree 1174/1992). This
entity formally called for the connection of Yactaeo the local substation at Rincén, and the congon

of the lines to Resistencia, Salto Grande and Sidrol The expansions were classed as Public Gontes
rather than Contract Between Parties because ciivmpéenders were used, and to ensure that ilitles
were subsequently used for other purposes themn atiees would pay their share. This proved appatgri
when exports to Brazil later changed the directibflow and paid part of the canon.

% Transener was in course of privatisation duriregtémder and did not bid.
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straight to the Apartamientos Accounts. This wasamissue when congestion was
negligible. From January 1992 to June 1994 theshoctwvenue from nodal price

differentials (losses plus congestion) averaged $8mmonth, and did not exceed about
$6m at maximum.

In winter 1994, rainfall was high so hydro outpwsahigher than in previous years. In
addition, open cycle gas turbines had begun tauideib Comahue from 1993 onwards,
as discussed shortly. The combination of thesefacheant that the transmission lines
from Comahue to Buenos Aires became unusuallydalising higher than projected
marginal losses and line-loss revenues, and mquiriantly causing transmission
constraints and local prices. In July 1994 reveinom®m nodal price differentials shot up to
over $16m per month and stayed at nearly that iev&lgust. (See Figure 2) The net
balance in Transener’s Apartamientos Account, whith been negligible in April and
May 1994, reached $17.3 m in July and $26.6 m igusti1994.

Figure 2 Transener revenue from nodal price difféa¢s (losses plus congestion)
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Since high levels of congestion revenue could w@fitinue to obtain in futuré? the
question arose what to do with such congestionmaelt was obviously questionable
whether it was appropriate to use it to reduce dgpeaeharges. The amount collected

190 n fact, monthly revenue from nodal price diffetiats was to reach a similar $16 m level in Novembe
and December 1994, and the cumulative balanceeia¢bounts was over $40 m in December 1994, and
over $100 m eighteen months later.
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from nodal prices in the month of July 1994 aloreswufficient to cover the whole of
Transener’s allowed remuneration for two monthsyloich the capacity element was
only one third. Applying the entire nodal reventeseduce capacity charges would have
meant setting negative capacity charges, not meseiycing them or even setting them
at zero. It did not seem desirable to undermirt@igiway the principle of making
capacity charges.

At one time the Secretary of Energy was reportedhsidering the possibility of
applying the congestion revenues elsewhere. Butdibbe any more desirable for such
funds to be appropriated and spent by some governongegulatory planning agency?

A more attractive alternative, which the Comahueegators naturally supported
(although their first preference was to returnftiveds to themselves), was to make the
excess congestion revenues available for transmnigsipansion in the same corridors
that generated them. This had the economic advauatiaigcilitating new transmission
investment where it was most needed, thereby aligsiich investment more closely
with price signals. In the new system, transmissias perhaps more risky than
generation: in a changing and mainly hydro systemahd was volatile, getting Public
Contest support was more bureaucratic and requoeperation between rivals, and the
entry of new generators could reduce the benefitse proponents. Extending the
market would facilitate competition in generatitiralso had the advantage that the use
of these funds would be contingent on decisionsbyket participants (primarily
generators) who would be backing their judgemerits a/willingness to pay via the
Public Contest method.

By Resolution 274 of August 1994 the Secretarymdrgy instructed CAMMESA to
apply the cumulative balances of the ApartamieAmsounts at the end of August so as
to reduce the transmission charges for the usieedfrtes (i.e. the capacity chargé®).

He then specified that, in future, revenues fromahgrice differentials would accrue to
the Apartamientos Accounts only insofar as theywedrfrom (unexpectedly high)
transmission losses. Revenues from nodal prid¢erdiftials deriving from congestion
(i.e. local prices) should be put into so-callete$&unds, one for each of seven
transmission corridor®? These Salex Funds could be used to reduce thefcost
transmission expansions using the Public Contesitade’®® However, to be eligible for

191 Resolution SE 274 (26 August 1994), Article 5.n&ener had $26.7m in its Apartamientos Account at
the end of August 1994, whereas the monthly trassionm capacity charges totalled $2.6m/month. The
monthly charges were reduced to zero until the arhavailable was exhausted, which took until March
1995. (It might have lasted until June 1995, bigimmer 1994/95 the amounts collected by noda¢gric
were lower than committed to Transener by abowriimonth, hence this deficit was also a call os¢he
funds.)

192 The corridors were defined in terms of substatidisre accounts were created later, to reflect
congestion in different directions, or congestiemenues accruing after particular investments.
CAMMESA'’s Annual Report 2002 shows the evolutionidgrthat year of the Salex Funds for each of 11
accounts, established at various times betweenre®e1994 and July 2001. The aggregate balan¢ein t
Comahue — Buenos Aires corridor accounts is anr@fdeagnitude greater than in any other corridor.

193 Annex 16 section 2 iii Article 15 of the Market Ralwas modified to provide that applicants mayyappl
to ENRE, who may assign uncommitted funds fromrébevant Corridor of the Salex Fund.
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support, the expansions had to produce reductiotigeitransmission constraints that
generated local prices in the corresponding corritfo

Resolution SE 274 explained that its purpose wasnsoire economic signals.
The practical effect of doing this is to give adatgudirection to the funds
originating from local pricing towards the expamsaf transmission capacity. It
IS necessary to remove constraints on the freattispf generation, and

necessary to give precision to the use of the faledised from local prices that
remain in the Apartamientos Accounts.

Figure 3 shows the build-up of the Salex Fundtier@omahue corridor. The potential
contribution of the Salex Funds soon became ar issthe Fourth line debate.

Figure 3 Apartamientos Account and Salex Fund 1993-
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5.3 The Fourth Line

On 2 September 1994 two generators from Comatueoewners of the hydro plants El
Chocén and Alicura — applied for an expansion afismission capacity by Public
Contest'® They wished to construct a new 500 kV line, ofjannearly 1300 km, from

194 This requirement implies, inter alia, that 500 lk\es and capacitors could be eligible for the $ale
Funds but transformers and 132 kV lines are unjit@be eligible. In the event, there have beea fiv
applications of Salex Funds involving transformerdy two of which seem to be justified in terms of
reducing congestion.

195 Transcript of public hearing 17 February 1995cfied to ENRE Resolution 49/1995 of 28 March
1995. See also Galetovic and Inostroza, 2004, .81
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the Piedra del Aguila hydro plant in Comahue todtige of Buenos Aires. This was the
famous Fourth Line. (See Figure 1) At that timegh&ponents represented just over 30
per cent of the beneficiaries of the If€ They offered a Construct, Operate and
Maintain (COM) contract with an annual fee of $34.tr the first three and a half years
and $61.4m for the remainder of the 15 year pefibé. proposed independent
transmission operator was a company called Teffasa.

The public hearing was held on 17 February 199% ®ther hydro generators from
Comahue (the owners of Piedra del Aguila and Ceaerados) and a thermal
generator (Central Térmica Alto Valle, in the samaanership — Dominion of the US - as
Cerros Colorados) opposed the project. Since thgesented some 34 per cent of the
votes this sufficed to veto the project. Two otgenerators later joined them, bringing
the opposition votes to over 50 per cent. ENRE &diyrrejected the application on 28
March 1995.

The outcome of this vote was a surprise and digappent to many parties. With
increasing demand in Buenos Aires and increasingrgéion in Comahue, and with
increasing signs of congestion in the corridorrgh®ad been a long-standing expectation
that the fourth line would and should be built afiavatisation. ENRE later described
the Fourth Line as “a work planned by the publidermakinggHidronor in the 1980s and

ever since those days considered necessary bydhstiy”!

But the matter was not left there. A series of niagjons between the proponents and
initial opponents of the project secured two madifions of the Public Contest procedure
and brought about consensus. On 7 May 1996 a lgrgap of generators made a new
application to construct the same line. This tilme proponents accounted for 82 per cent
of the votes, so there was no possibility of 30g@t objecting. On 25 September 1996
ENRE held a second public hearing. Only one geaeggiposed the project, accounting
for 5.5 per cent of the votes. ENRE did not actleistobjection. On 24 October 1996
ENRE approved the requested transmission expaasidthe maximum annual fee of
$43.67 m proposed by the initiators (which assueedntribution of $80m from the
Salex Fund), and issued the Certificate of Convemgiend Public Necessit? On 22

May 1997 ENRE issued a call for tenders. These wabenitted on 27 October 1997.
ENRE announced the winning bidder on 12 Novemb®@ 1@ith an annual fee of
$24.52m plus the $80m Salex contribution. The werypetitive nature of this bidding
process is discussed further below.

The Fourth Line went into operation in 1999. It veggarticularly large and important
investment: at 1300 km it increased the line lemgttne whole 500kV transmission
system by one fifth and increased power transfpaciéy on the Comahue — Buenos

1961 ater, on 24 November, they were joined by Turlieever Co, which had about 2 per cent of the votes.
197 Mr 1glesis for the proponents explained to the Rubkaring that Tenasa had initially proposed a
duration of 30 years, and that the proponents lead lable to negotiate the period down to 15 years
without any increase in the canon.

198 ENRE Annual Report 2002, p. 49

199 Resolution ENRE 0613/1996, 24 October 1996. Fdieeatages see also Resolutions ENRE
0441/1996 and 0525/1996.
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Aires link by nearly two fifths. It had about 2609lons, employed over 3000 workers at
its peak, and cost some $250 millidfi.

6. Criticisms
6.1 ENRE'’s criticisms of the Public Contest process

ENRE is understood to have been disappointed biniti@ rejection of the Fourth Line,
and indeed concerned about the Public Contest mhétbef. ItsAnnual Report 1994/5
emphasised and supported the profound innovatidmeopublic audience concept (which
went beyond transmission expansionS)At this stage it was inclined to represent the
fourth line problem in terms of the (limited) peptiens of the beneficiaries. It urged on
them the benefits of reinforcing weak or congesitezl. They should address themselves
to the advantage of any proposal, quantify itsofimplementation and accept their
participation in paying for it. There was also meek about the importance of correctly
identifying the beneficiaries of an expansion, $@ne interpreted as a suggestion of the
need for change in the mechanism (see below).

In its 1996 Annual Report, after the line had been approved, ENRE expresseckern
about inadequacies in the Ruléslt noted that this was the first real test of tiesv
system of expansions (other earlier lines involwagyreta being exceptional), but cited
several difficulties:

a) “The methodology for determining the benefi@aribased on the criterion of
areas of influence... gives rise to inequitable s$itus that may be conducive to
failure, as happened with the first Public Heagngvened for this project.
Disparities manifest themselves when a method baisede application of
engineering design criteria [the area of influemethod] is compared with
another that defines beneficiaries on the basizofiomic consideration$™

b) The availability and use of the Salex Funds khbe clearer.

c) The Rules indicate that the proponents will dtarfor the Comitente [a
representative of the proponents] in carrying batwork, but in practice the
extent of their rights and obligations is not clear

d) However well the law establishes that competitictions should be promoted, it
would still fail to specify precisely the extentrmbnopoly that has been granted

10 50urces: Galetovic and Inostroza 20@¢gentina in the Third Millenium, Universitad Argentina de la
Empresa (UADE), Julio Moyano Comunicaciones S A,rifigeAires, 2000, p. 326.

1! ENRE Annual Report 1994/5, ch. 5, esp p. 59.

"2what it called “the prolonged delay” reflectedsestially, “the difficulties that necessarily comited
all the participants involved, including ENRE, irder to arrive at an adequate and satisfactory
interpretation of the rules in view of the numbégaps and grey zones encountered.” ENYREual
Report 1996, pp. 44-46.

3 This comment seems to reflect internal ENRE stutliat were not made public, as well as discussions
such as at the first public hearing on the Fourtte where Mr Granier and Mr Ponzano, on behalf of
ESEBA Generation (Central Piedra Buena plant) &8HHEA distribution company, respectively, talked
about the differences between the implicationgofihical and economic studies, and rejected theoged
because in their cases the economic benefit weatineg
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to the transmission companies and the real posgigbibf introducing
competition.

e) Some grey areas have been detected betweeuntibe af the State, specifically
ENRE, and the rights available to the proponentnoéxpansion.

f) It would be helpful to establish more precistig rights and obligations of the
proponents and beneficiaries, including the rolENRE with respect to the
Salex Funds.

g) Itwould be advantageous if the proponents aimedivance at a higher quality
of service, as a means of improving the system.

h) “The desire to give the concept of open accesxaessively judicial/literal
meaning, when it deals with an economic criterionaerning the introduction of
competition in a medium that is technologically doaive to natural monopoly,
has led to controversy and sterile discussions.”

ENRE explained why these numerous difficulties gdudi it to intervene repeatedly,
though each intervention was motivated by appealsdésputes. To avoid these
ambiguities it was necessary to make the rules p@eise. But in spite of these
obstacles, it had been possible to create a syraoghpetitive atmosphere that had led to
a fee of $24.5 millions against a maximum fee,dikg the interested parties, of $43.67
millions. “If nothing else, this alone justifieddtactive and firm participation of the
Regulator in the process.”

With the exception of the first point about the hoetology for identifying beneficiaries,
most of the difficulties that ENRE cited seem toelssentially transitional ones relating
to process, reflecting teething troubles with titeaduction of competition. They seem
par for the course in modern utility regulationd &NRE seems to have responded
appropriately™* They are hardly a criticism of the Public Contasthod itself.

6.2 Other criticisms of the Public Contest method
The earliest economic critique of the transmis&gpansion method predates the Fourth

Line proposal® A report for the Ministry of Economics identifiedvariety of concerns
about institutional features that could delay inrent™® A World Bank note, co-

114 Galetovic and Inostroza 2004, pp. 15-17, haveritsst the struggles between competing construction
bidders, the resistance and conflicting roles efitttumbent Transener, and the important contobubi
ENRE in enabling competition to take place.

H>“The mechanism for capacity expansion misalloctitescosts of financing new investment, as it
implicitly ignores basic welfare effects, speciadly the demand side. This, in combination withaténoc
public hearing procedure adopted, will result imidgons from the optimal investment path in
transmission.” (Abdala 1994, p. 12)

1840 Argentina, the institutional framework decealizes the network expansion decision and financing
to generators and distributors. Much needed invegBi{eonstruction of a fourth transmission lineiimgy
the main generation center to the main load cetftergity of Buenos Aires) have been retarded byyma
years. Informed commentators (e.g. Spiller anddir996) have attributed this delay to institutiona
features: difficulty in coordinations, free-rideiloplems, inappropriate measure of benefits, eamd-have
suggested remedial measures to foster transmissieatments by groups of users.” Leautier 20045p.
The author adds in a footnote “Spiller and Tor396) observe that: ‘market forces play little rile
defining who will bear the costs of [transmissioméstment]; instead it is CAMMESA who allocates
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authored with a former senior economist and laderser at ENRE, suggested that the
Area of Influence method excluded the demand sidieveas likely to result in
suboptimal decisionS-’ ENRE commissioned academic research by Chisatiieto
incentives for transmission investment; the resglstudy concluded
“While the transformation of the Argentine eledtganarket in the last decade
has positively affected generation and distribuperformance, most agree that
current regulation has failed to spur needed imrests in high-tension
transmission. The lack or delay of such investmanites from problems in the

willingness-to-pay revelation under the Public @stimechanism**®

The consultants NERA, commissioned by the SecretaBnergy to review the industry,
concluded “... the expansion of transmission has laemajor problem in Argentina. The
development of the fourth Comahue line was deldgedeveral years*° NERA
diagnosed the main problems as the absence ofrtrsgien rights and the use of the area
of influence method.

Some of these writers were sympathetic to the adiesers determining transmission
investment?® Nonetheless they identified limitations in itstzular application in the
design of the Public Contest payment mecharifem.

Most subsequent authors seem to have based thieialaronclusions on one or more of
the above analyses. They focus in particular onrtitial rejection of the Fourth Line.
One review cites Abdala and Chambouleyron and tbddABank noté®? two authors

capacity charges based on a methodology which mlatesapture all the economic benefits of expansion
[i.e. does not fully value the substitution effect]

17 Estache and Pardina 1996, p. 4.

18 Chisari et al 2001, p. 713.

19 NERA 1998, p. 53. The report claimed that a vetvision in the Public Contest method “was used in
the Comahue case to block development for foursy&@his figure has been repeated elsewhere:
“Difficulties with the Argentine Expansion Schentke Fourth Line was delayed by four years ...” Woolf
2003b.

120 E 9. Abdala 1994, Spiller and Torres 1996; alsdaa and Chambouleyron 1999, Abdala and Spiller
2000, Abdala 2004.

121 «prolonged congestion in power transmission ineltina indicates that the BOM and private contract
procedures can lead to nonoptimal investment: ..B& procedure ... has conceptual flaws, and the
veto safeguards are insufficient to prevent urdanl inefficient outcomes.” Abdala and Chambouleyron
1999, p. 3. “The rule [for allocating costs] isviled as cost allocation is based on an elementaagumne of
power flows. Hence it does not take into accouigremalities or users preferences, and producesrunfa
results that distributors are not willing to accéfeto safeguards to protect those receiving negati
externalities or those who had to bear a sharevelstment costs larger than their willingness tp e
insufficient, and there are no provisions for comgaion mechanisms.” Abdala and Spiller 2000, para
3.1.1.

122«Evidence points to a failure to correct regulgtobstacles that prevented expansion of the trasssom
system.” “... the only two transmission expansiongasals to come before ENRE in the mid-1990s were
blocked by beneficiaries that rejected the propasstsmission charges (Abdala and Chambouleyron
1999). Private contracts for individual lines lingiparticular industrial customers or communit@hie

grid were approved by ENRE, but these did not stitedarger congestion problems plaguing the 500-
kilovolt lines that interconnect the national g¢sbdala and Chambouleyron 1999).” Bouille et al 2Q®.
31-2, 46. (The cited paper does not in fact refghe two proposals in the mid-1990s.)
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cite the NERA report and Chisari et'al.0One survey comprehensively cites most of
these article$**

The Fourth Line experience is evidently still a anapgulatory concern. ENRE found it
appropriate to open the transmission chapter ¢diest annual report with a critical
remark along similar lines.
“... The signalling mechanism directed at incentivisthose interested in
expansions seems not to have completely met thamkkand, furthermore, is not
immune to certain opportunistic behaviours (offilee-riding type) by the agents.
In the past these limitations have delayed andipeded the realisation of
expansion projects of an important magnitutfa.”

Transener expressed concern about the apparertdflackrdinated planning:
“in our brief experience of 30 months operatingskistem, we believe that a
certain degree of planning for the future is esaksb that there is no lack of
coordination in the expansions and thus over-imaest.”°
Other concerns included overloading of the transimislines with implications for
reliability, capricious and unfair penalties fortages, the inadequate incentives on
distribution companies to participate in the traissmon expansion process, inadequate
arrangements as between Transener and CAMMESAyraahak restrictions on
transmission companié&’ There is also a view that
“a backstop is needed in case the market failsdpgse some expansion projects
that are clearly needed, so that they can be ingriézd on a regulated basis,
while still preserving the benefits of the compeéitbidding process that has done
so well to bring construction costs dowi®”

In contrast, there are few supporters of the ambrdsdonetheless, generators liked the
control over their costs that the method provided the relative lack of dependence on
uncertain government actioffS.It is said to encourage more widespread informatio

12 «50me of the coordination methods developed ineftia did not work well, particularly voting by
beneficiaries.” Gomez-lbafiez 2003, p. 324, cititgs@ri et al 2001 and NERA 1998. “There is
widespread acknowledgement of the shortcomingseftheme” Woolf 2003a, p. 272, also citing Chisari
et al 2001 and NERA 1998.

1241t says that “The Argentine system implementediatnied model of transmission expansion, which
proved controversial” and claims that “a socialdf@éranalysis [of the Fourth Line] would have inglied

that it was clearly in the national interest.” RbR004, pp. 21, 10.

125 ENRE Annual Report 2002, p. 49. The comment continues: “Thus, for examyteen it was proposed

to build the Fourth High Voltage Line from Comahua work planned by the public undertaking Hidronor
in the 1980s and ever since those days considexabsary by the industry — the proposal did nateseat

in satisfying the requirements of the Proceduresfiproving its construction. Recently in 1997 agnent
was reached between the parties that promoteddt{tee project was available for commercial use two
years later in December 1999.”

126 statement of Jose Luis Antinez of Transener, guiat€NRE, International Seminar on Restructuring
and Regulation of the Electric Power Sector. Buekioss, November 1995, p. 64.

127\Woolf 2003a, pp. 262 — 276. It is believed thar&ener and other transmission companies shaee thes
concerns.

128\Woolf 20003a, p. 276.

129 Mr E Badaracco, chairman Endesa and chairman afolation of Generators, personal communication,
1 December 2003
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about the state of the transmission system anacibtéte the financing of transmission
investments® Some argue that the Argentine approach of puttigconstruction of
transmission lines out to tender yields lower fatifian would conventional regulation;
they claim that the fee for the Fourth Line wouvé been 61 per cent higher if the
traditional regulatory approach had been adopte@thers who acknowledge problems
with the specific implementation of the approachetbeless see coalitions of users — via
regional boards - as being part of the solutin.

Part Two of this paper examines the debate on ®dntest design issues such as the
definition of beneficiaries, the case for transmissights, quality and reliability of
service, penalties for outages, incentives oniligion companies, and central planning,
along with associated policy developments. The nedea of this paper examines the
continuing and central allegation that limitationghe Public Contest method unduly
delayed the much-needed Fourth Line.

7. Evaluation of criticisms
7.1 Was the Fourth Line unduly delayed?

What evidence can be marshalled on the subjetieafi¢lay to the Fourth Line and the
cost that such delay involved? It is first worthrdlying the extent of the delay. It was not
“many years” or “four years”. It was just over aayend a half*?

Moreover, it seems that at least part of this delayd certainly part of the delay both
before and after the second hearing - had notlimig twith the Public Contest method
per se. It reflected transitional problems and wagaties, particularly concerning the
role of the incumbent Transener, rather than anjplpm as between the participattit
has been argued that this latter delay was nohgaing problem and should not be a
cause of concerfi’

In the context of transmission planning generallyear and a half is not unduly long.
“The time taken to obtain the necessary sitingapilag and environmental consents is

130 Roark, personal communication, see Part Two.

131 Galetovic and Inostroza, 2004. The subtitle ofrthaper is “why bidding is (much) better than
regulating”.

132 Abdala and Chambouleyron 1999, Abdala and S0€0.

133 One year 8 months from first to second applicatiore year 7 months from first to second public
hearing.

134 For example, initial negotiations between GEEA@ @nansener on the technical aspects of the project
took about three months to resolve, before ENREaties to call a public hearing. (Galetovic and
Inostroza 2004, p. 15) Presumably the failure t@@aghese aspects before the first public hearagtive
cause of this part of the delay. See Galetoviclaostroza 2004 for further examples, ENRinual

Report 1996 just cited, and various remarks in the ENRE resmtg on this case.

135«The delay once the project had been approvedneathe result of intervention by the beneficiaries
but a reflection of a struggle between transmis&ioms. Nonetheless, this delay made it possiblinte-
tune the regulation, by satisfactorily solving ttmmflicts of interest raised by Transener partitgra The
final outcome of the auction shows that this delag the price paid for refining the regulatory meegkm,
and therefore should not be repeated in the fut@aletovic and Inostroza 2004, p. 22

40



inherently Iong. It is seldom shorter than two geand can take as long as 10 years for a
major project.**® This is the case in the UK, for exampféOther studies have made
similar assumption&*®

7.2 Was the Fourth Line economic? Evidence from cé@mporary modelling

Concern about delay to a ‘much needed investmeesymes that the investment was in
fact economic. However, evidence — or the lack effrom contemporary modelling
suggests legitimate room for doubt here.

1) The generators each did their own modelling, thednodels gave different
results. Modelling calculations at the time werengensitive to assumptions
made, not least with respect to future hydrologocadditions and the appropriate
discount rate or cost of capital in those earlyantasn days. The representative of
those Comahue generators initially voting agaimstdroject explained in some
detail at the first hearing that they had no olpedt to expanding capacity, but
their own modelling calculations, made with thephel international consultants
from Madrid, showed that it was simply not a pralie investment for the
generators as a whole, and that it had a negagivprasent value even for the
generators who proposed-it.

2) Contrary to some suggestions, when the projesthvought forward in 1995,
ENRE did not “determine that the benefits in lowksctricity prices made the
line in the public interest*®. ENRE never took a formal view on this.
Presumably, since the 1995 proposal was voted dBNRE did not need to
calculate whether it passed the Golden Rule ofrftpaipositive net present value.
Whether ENRE actually made or saw any calculatiand,if so what they
showed, is unknown.

136 Woolf 2003a, p. 518. “The period in Norway is bétorder of 7 years.” (fn 1 p. 581) “The processafo
relatively short line outside Washington DC staiited976 and was completed in 1992.” (p. 18)

137 Assuming no public enquiry is necessary it typicaikes from one and a half to two and a half year
progress from beginning to identify system needtactinical options to securing central and local
consents. Exceptionally it can take much longer:6 km Second Yorkshire Line over the North York
Moors took ten years to complete this process, aasher three and a half years to build. (Nati@sréd
Company, personal communication)

138 E g. Joskow and Tirole 2003, who assume in onbysisahat acquisition of transmission siting pesmi
plus actual construction will take ten years. Thesnment “Transmission lines do not take very lang t
build once they have obtained siting permits. Hoevefor major new transmission corridors, the
permitting process can be very lengthy.” (p. 56 3@) They also say that transmission investmests “
particularly vulnerable to pre-emption strategiae tb their long lead times”. (p. 57 fn. 31)

139 Transcript of public hearing 17 February 199%ated to ENRE Resolution 0049/1995 of 28 March
1995, testimony of Mr Turri representing Piedradiglila, Cerros Colorados and Central Térmica Alto
Valle. A representative of another generating camgeas also confirmed to us that the calculatioasew
very sensitive to assumptions made, particularhywtin of demand, and in some cases the net benagit w
negative.

140 Gomez-lbafiez 2003, p. 314
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3) ENRE did not in fact have the resources to slowtn modelling of the net present
value calculation. In 1996, when it did need talu® calculation, it contracted out
the modelling to a group at the University of Saanl The University did not
have a technical model designed for this purpase same questioned the
adequacy of the resulting calculations. For exampleas been said that it
included the increased consumer surplus from I@eeeration prices in Buenos
Aires, but not the lower producer surplus for teaerators. ENRE did not
circulate the study widely, and we have not yenbagle to assess'it*

4) In 1996 senior staff members at CAMMESA madefiicial and unpublished
calculations related to the new lit8 They used CAMMESA’s own model,
which was the most informed and authoritative theailable, based on actual
reported costs and up to date system déway found that whether the net
benefits were positive or negative was very sarssith the assumptions made.
The case for the investment was at best borderline.

5) Several crucial factors changed from the timtheffirst hearing to the second,
including the demand in Buenos Aires, the genenatapacity and output in
Comahue, and the load factors on the existing tnegssson lines. All these factors
were greater in the year preceding the secondrigeariSeptember 1996 than in
the year preceding the first hearing in Februag851#ence the economic case
for construction in late 1996 was stronger thamatild have been in early 1995.
If the case was borderline in 1996, and the negtfiten many scenarios negative,
this casts even more doubt on the viability of¢dhse in 1995.

6) In these circumstances, a deferral could hasteased the net value of the
investment, even at a given construction cost.Seess this properly would need
more detailed study. However, in more formal ecoiegrarlance, the inclusion
of an option value for waiting might well have shoan advantage in deferring
the investment from 1995 to 1948,

The evidence — or the lack of it — from these wasimodelling sources does not provide
tangible reasons to assume that the Fourth Linandaed economic from an aggregate
(or social) perspective when it was proposed irb1#anything, it casts considerable
doubt on this assumption.

141 \Whether ENRE could have produced a study shoviagthe proposal did not pass the Golden Rule is
an interesting question. For various reasons, thie parties concerned (government, politicians, Gloue
generators, Transener, the Buenos Aires distribudtmnpanies) were supportive of the line. (Govesnim
and politicians responding to pressures from preesn Comahue generators to avoid lower revenues
caused by congestion, Transener to increase itsdass and the distribution companies to improwedrth
quality of service.) It would have been a bold lagpry agency that vetoed such a decision.

142 These were unofficial and unpublished calculatiomsause, although CAMMESA did the calculations
of participation using its own model, it was théerof ENRE, and not CAMMESA, to evaluate the
economic case for a transmission investment.

143| am indebted to Omar Chisari for this commente Borderline nature of all these calculations also
suggests, incidentally, the weakness of the cadauitding the Fourth Line a decade earlier, eveugh it
was reportedly “considered necessary by the industrer since the 1980s.
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7.3 Estimating congestion benefits

It is possible to make a simple estimate of theebeaf the Fourth Line in terms of
reducing congestion, using essentially the sangraiia as in NERA (1998 Let Sm
denote the supply curve from generators in ComahndeSr the supply curve from the
rest of the generators in the system. Assume taédemand is given, and equal to the
distance between the two vertical axes in Figuila the absence of transmission
constraints, and assuming cost-related pricingrenolansmission losses (or assume the
supply curves are net of transmission losses), geaeration will be allocated between
the two sets of generators so as to minimise tatstl. This means that Comahue
generators will produce quantity Qm, and other gatoes will produce the remaining
output. There will be a uniform system price edoajeneration cost at the margin,
which will be the same in both sectors of the marke

Figure 4 Evaluation of benefit of additional tremssion capacity
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Now suppose that there is a transmission consfiraim Comahue at quantity Qo less
than Qm. Output from Comahue will be limited to @aeduction of (Qm — Qo) AQ
from the unconstrained level. Output by other gatoes will be greater by the same
amount. Local prices will apply, namely Pm in Comaland Pr in the rest of the system.
Let AP denote the price difference (Pr— Pm). This gts the value at the margin of
an increase in transmission capacity between Coenahd Buenos Aire$®

144 Joskow and Tirole 2004 use a similar diagram, witiet demand curve instead of a supply curvedn th
rest of the system.

14> The value of the additional capacity needed toonarthe transmission constraint entirely is the arfe
the ‘welfare triangle’ given by Y2 XQ x AP. However, it may not be worthwhile to remove aestn
entirely.
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In the simplest case, it is economic to build adddl transmission capacity if and only if
this benefit exceeds the cost of construction gretation. In practice, of course, further
adjustments need to be made for changes in denmahsu@ply over time, and benefits
and costs need to be discounted over the lifeeoirthestment. But an initial calculation
looking at value at the margin will shed some lightthe order of magnitude involved.

7.4 Congestion revenues and benefits of the Fourthine

With local pricing, the congestion revenue equBls{ Pm) times quantity Qo. Table 4
shows the Salex congestion revenues obtainingei€tdmahue corridor in each year
since the Fund was set up 1994, together withriheal flow on that corridor and the
implied average congestion price differential (exlohg transmission losses) in each
year.

Table 4 Congestion revenues, Comahue corfifior

Year Salex Revenue Energy Price difference
Year $m GWh/yr $m/Wh
1994 (4 mos) 29.95 6256 4.79
1995 41.59 16548 2.51
1996 39.77 13942 2.85
1997 18.07 14260 1.27
1998 15.78 11542 1.37
1999 8.66 10517 0.82
2000 51.44 16684 3.08
2001 47.62 19707 2.42
2002 56.42 17697 3.19
2003 22.79 17487 1.30
(Total 332.09 144,640)

Average 35.59 15503 2.295

The Fourth Line increased existing peak capacitei(#he installation of the capacitors)
by 1225 MW AQ), from 3375 MW (Qo) to 4600 MW (Qm). That is aiciease oAQ/Q
=1225/3375 = 0.36, or just over one third. Therage value of congestion during the
whole period was nearly $36m per year. On thatsh#se average value of the additional
transmission capacity provided by the Fourth Lirees\0.36 x $36m = $13m per year.

The calculation is sensitive to the parametersabld 4, which evidently varied
considerably over the period. During the early gatiSeptember 1994 to December 1996,
the congestion revenue to the Salex Fund averagfgm Per year. However, this was
mainly before the new capacitors took effect indbetr 1966. During the middle period
1997 to 1999 the congestion revenue averaged ddisn$er year. Surprisingly,

14850urce: CAMMESA's annual and monthly reports and MéosaEnergéticos
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congestion revenue then increased to an averggfe2of in the later period 2000 to 2002
after the Fourth Line came into effect in Decen®@p0™*’

Several factors explain this. Usage on this corndas very sensitive to weather
conditions, which determined the availability ofdng electricity. For example, 1995 to
1997 were relatively wet years, while 1998/99 waexceptionally dry year (see Figure
6 below). Another factor is that demand in Buenag#\was generally increasing over
this period (though it fell after the crisis). Arthfactor is that building the Fourth Line
itself stimulated the building of more generati@pacity in Comahue (discussed below).
In fact, the corridor became as congested afteFteth Line was built as it had been
before?*®

To provide a range of values for the benefit of foarth Line capacity, repeat the above
calculation with the average value of congestiomirag from $14m (per the middle
period 1997-99) to $52m per year (per the lateiode2000-02). Multiplying by 0.36

puts the calculated benefit of the Fourth Linehia tange $5m to $19m per year. To put
this in perspective, the benefit assumed by Chetaal (2001) was a cost reduction of
$6.1m per year, at the lower end of the above range

7.5 Congestion costs and benefits of the Fourth Lén

These are very rough calculations, but they sugpasthe congestion benefits of the
Fourth Line at the time it was built might be ab&u8m per year, or at any rate in the
range $5m to $19m per year. This is very considgtabs than the first proposed annual
fee of nearly $60m. Following the second vote, thatwas eventually reduced to
$24.5m after the bidding competition, to which miustadded the annualised value of the
$80m Salex contribution, say $11.2m per y&amaking a total cost of nearly $36m per
year. Even so, the annual cost of the Fourth Lias still three times its estimated
average annual congestion value, and double thertdpf the estimated range of such

benefits>®

It may be more familiar to express these benefits@sts in terms of $/MWh. The third
column of Table 6 shows that, over the whole peti®84 to 2003, the average
congestion price differential (excluding transnossiosses) was $2.295/MWh. It ranged
from $0.82/MWh in the dry year 1998/99 to $3.19/MWitihe recent year 2002 (and
somewhat higher in the initial part year 1994). ilgkhe groups of years used earlier, it

147 These calculations exclude the most recent ye@8,20hich is more significantly affected by the
distortions induced by policy following the econargrisis.

148 The average load factor was about 50% during 1994, and 48% during 2000 — 2003, per Figure 5
below.

149 $80m recovered over 15 years at 12% discounis#iel.15m per year.

1505 there an additional value of improved reliapibf supply? Part Two of this paper calculates tha
the new line were used purely for this purposeyatse would have been at most $9m in 1999, amdher
years less than that. This value depends on nog tise line to relieve congestion: to the exteat this
used to reduce congestion then the reliability benare reduced, and conversely. So the line doés
provide any net increased value associated witlaaga reliability.
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was $1.17/MWh in the middle period 1997-9, $2.87/N\Wthe recent period 2000-02,
and $3.03/MWh in the early period 1994-96. The bn@mge is $1 to $3/Mwir!

Assume that on average the Fourth Line would irseré¢lae previous throughput of the
line in direct proportion to the increase in capadduring the five years 1995 to 1999
preceding the construction of the Fourth Line,ghergy transmitted from Comahue to
Buenos Aires averaged 13,362 GWh per year. Asshenmctrease would be 0.36 x
13362 GWh = 4810 GWH? Dividing this into the annual fee, this yieldsarerage
cost of $58m/4810 GWh = $12/MWh for the first preph and $36m/4810 GWh =
$7.5/MWh for the second proposal.

In other words, congestion benefits are in the egdigto $3/MWh compared to an
initially proposed cost of $12/MWh and an outtuastcof $7/MWh. Once again, the
costs are significantly higher than the benefits.

7.6 Possible long run benefits of the Fourth Line

The above calculations of the value of the Fourtielreflect the degree of congestion on
the line around the time of its construction. Tihisurn reflects the extent and location of
generation and transmission as they happeneddobthat time. They might be
considered short-run benefits. Is it possible thatline would be more valuable, and
even economic, if the transmission and generatistes were fully adjusted, with
generation in the most economic locations and dmapextent transmission capacity?
Such benefit might be considered long-run. Thishihigean a line more fully loaded
(and therefore more congested) when the expansaknplace than it actually was in
1999.

A way to approach this is to ask where it was negshomic at that time to locate
generation. Was it more economic to generate @ggtin Comahue, where the gas was
found, and then to transmit it to Buenos Airestoatransport gas from Comahue to
Buenos Aires and generate electricity there? Ttierdnce in cost between electricity
generated in Buenos Aires, and electricity trangaithere, indicates the long-run value
of transmission capacity, against which can be @egpthe cost of constructing and
operating it

Table 5 sets out the costs of gas and electrieibemation, based on conditions typically
obtaining during 1997/98. Generation costs refem&00 MW CCGT plant running at
85% load factor, construction cost $420/kW withputitpriced to yield a 10% internal
rate of return.

1 The averages in the early and recent periodsidied with assumed average congestion charges of
about $3/MWh used by consultants in evaluating geimer businesses in Comahue. Source: Mercados
Energéticos.

152 |n fact the average flow over the subsequent theaes 2000 to 2002 was 18029 GWh, an increase of
4667 GWh.

53 The recent calculations of Chisari and Romero 428Bow the relevance to the Fourth Line decisfon o
transporting gas to Buenos Aires and building gasifstations there.
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Table 5 Costs of gas and electricity generation/19®

Location Cost of gas Cost of electricity
Buenos Aires $1.90/MBTU $25.71/MWh
Comahue Basin $1.35/MBTU $21.89/MWh
Cost differential $3.97/MWh

Less transmission losses 5% BA price $1.29/MWh
Net differential $2.68/MWh

On this basis, the long run benefit of the Fourtielwould be

1225 MW x 8760 hrs/yr x $2.68/MWh = $29m per yédnis is about double the central
estimate ($13m/yr) of the short-run value of addidl transmission capacity calculated
above. It is also above the upper end ($19m/ythefange of short-run benefits. But it
still falls well short of the lowest cost ($36m/yif) constructing the Fourth Line.

In the light of all these considerations, it sedlifiscult to argue that the Fourth Line
expansion was economic, either when it was propws&895 or 1996, or when it was
constructed in 1999, or at any time subsequeritlg.dimost certain that it was not
economic in the conventional sense of creatingfiterite consumers and producers that
exceed the costs of achieving them.

7.7 Costs of delay

This puts in a quite different light the claim thia¢ Public Contest method failed because
it delayed an important economic investment. Iffoearth Line was not economic, then
any delay would have been beneficial rather thatlyxt*

There were two main savings from delaying the itmesit. At the very least, the value
of deferring the final total cost of $250m by ayaad seven months was 19/12 x 10% X
$250m = $40m. There was also a further savingdeitent that delay enabled the initial
cost to be reduced to $250m. It has been calcuthtgdhe net present value of the first
proposed fee (at 10% interest rate) was $370°2®ome might argue that competition
would have been just as effective under the firgppsal as under the second, and that
the same outcome would have resulted. Others rargioe that competition was
relatively ineffective at the time of the first eptwas unlikely to have brought the cost
down very much, and was made more effective bties taken between the first and

154 Other authors reach a similar conclusion, argtfiag the reduced cost of the second proposal ninede t
difference. “In the auction for the fourth Comatine decisions taken by the beneficiaries preveated
expensive project from being carried out. In theatse, the evidence reviewed suggests that thehlefigt
the process, which some analysts blamed on thewietded by several beneficiaries, merely refledtesl
fact that the project being proposed in the fiesjuest was not economically profitable. ... In angrgythe
result of the auction shows that the supposed cégisstponement were clearly outweighed by its
benefits.” Galetovic and Inostroza 2004, pp. 21-2.

15° Galetovic and Inostroza 2004, p. 18.
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second proposdf¥. On the latter basis, there was an additionalevafudelay equal in

the limit to the difference in cost between théiahibid of $370m and the winning bid of
$250m, namely $120m. Depending on the view onestakéhe competitive situation, the
value of the delay would be somewhere in the r&hgem to $160m.

In contrast, the present calculation suggeststiigatost to users in terms of continued
congestion for 19 extra months was of the orddr9éf2 x $13m = $21m. The plausible
range might be 19/12 x ($5m to $19m) = $8m to $30m.

The net benefit of delaying the Fourth Line thusmse to have at least $10m and
conceivably as high as $150m. To have rejectefirgteoroposal for the Fourth Line
surely indicates the success of the Public Comtesihod rather than its failure.

There were additional less quantifiable benefisbaemted with delay. For example, it
reduced uncertainty, or at least risks, about coasbn cost. It allowed time for further
reflection. It also provided a clear demonstratiwat the new method required persuasive
evidence to justify substantial transmission exmarss An unsubstantiated
recommendation by an incumbent transmission comparg regulator or minister,

would no longer suffice. Even proposed expansiomgse benefits were taken for
granted could nonetheless be rejected. Given #naqus history of over-expansion, this
was surely a significant merit in terms of encourggnore realistic appraisals of
transmission projects in future.

7.8 The study by Chisari, Dal-B6 and Romero (2001)

Several commentators base their criticisms of Aligertransmission regulation on the
calculations by Chisari et al (2001), implying tittsis study has established that
inadequacies of the Public Contest mechanism dieed delay the economically
beneficial Fourth Line project. This is an impottand influential study, which certainly
explains why the Public Contest mechanrsight delay an economic project. But does it
establish that deficiencies in that mechanéstoally did delay the Fourth Line, and does
it show that the Fourth Linactually was economic®®

The authors were commissioned by ENRE in 1996/®ké&mine and explain why there
was not more investment in transmission under éve arrangements. To this end, they
built a simulation model of the national electycitystem, and used it to analyse the
voting behaviour of the market participants undherRPublic Contest mechanism. They
used several examples from this model to ident#w$ in that mechanism. In summary,
these flaws are the exclusion of consumers fronmtéehanism, the exclusion of market
participants in the ‘swing bus’, the assignmemtates and fees based on usage rather
than profit, and the possibility of strategic vet@s expansion. Their comment cited

156 E g. Galetovic and Inostroza 2004, as discusskmvbe

71n a fully adjusted system, the cost of delay rigve been as high as 19/12 x $28m = $44m, khein
mid-1990s the system was far from being fully at§dsthe load factor (for example) and the value of
expansion were correspondingly lower.

158 This section draws on the paper itself and alshapful clarifications by Omar Chisari and colleas.
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above, that “most agree that current regulationfaiéed to spur needed investments in
high-tension transmissioi most plausibly to be understood as a descriftfdhe
prevalent view that they were asked to exploreasa summary of their own
conclusions. However, the authors did conclude‘ffia¢ lack or delay of such
investments arises from problems in the willingriespay revelation under the Public
Contest mechanism.”

This paper is an innovative, careful and valual@egof research. The authors were
among the first to analyse publicly, and from aaresnic perspective with detailed and
realistic calculations, how the Public Contest na@i$m might work>® Their examples
showed, amongst other things, that votes basedagewcould be different from votes
based on benefit. They suggested that there wementstances such that “under the
Public Contest mechanism, desirable expansionsnoialye constructed while
undesirable ones may® It was not simply, as some conjectured, that there
necessarily a divergence between private and doeradfit. The specific design and
application of the mechanism could distort the onte in a way that was not previously
appreciated or at least not fully understood. Tineikgtions also revealed additional
competition policy problems associated with jointnership of generation and
distribution companies in different areas.

The authors calibrated their model against avasldata from the Argentine electricity
system around the year 1997, and took the progésedh Line as an example. This
increased the potential relevance of the results raised important questions. However,
for several reasons the results need to be treatbdtare.

First, the authors themselves emphasised the tiontof their modelling. They also
noted that their objective was not to appraiseatttaal situation rigorously, but to
present some situations where the results of theegs were not optimal. These were
“not necessarily realistic for the Argentina casé”.

Second, the limited representation of investmetibap in the model may have distorted
the economic solution and the views attributedawodficiaries and overemphasised the
importance of the exclusion of users in the ‘swhg’. For example, consumers and
distribution companies in Buenos Aires were assutodxknefit from a new transmission
line because it would reduce the price of eledyrii that city, so it was assumed they
would have voted for it if they had the chance. ldeer, this implicitly assumed that
generation capacity was given, and that the cheabetween a new line and no line. In

159 Before that, CAMMESA had made some unpublished stuai the time of drawing up the rules for the
mechanism. Abdala 1994 had pointed out, among othivegs, the importance of considering the demand-
side in the cost allocation rule, and also prop@sexnples of rules based on welfare analysis, rétiaa

on electricity flows, but these were more rudimentnd hypothetical examples.

160 Chisari et al 2001, p. 714

181 «The results here presented do not reflect inezipe way reality, or the results of the originaidal,

and constitute only examples.” “A rigorous studytted social benefits of an extension of the linetsvieen
Comahue and Buenos Aires is not the aim here,ddstbe objective is to present some situationts, no
necessarily realistic for the Argentina case, incWlthe decisions arising from the voting procegsrmt
optimal solutions.” Chisari et al 2001, fn. 9 p47énd p. 709.
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fact, however, an alternative way of meeting insiegdemand in Buenos Aires was to
transport gas there from Comahue, and to increasergtion capacity in Buenos Aires.
If this were more economic than transmitting eleitr, prices in Buenos Aires would
decrease even more if the new line wasebuilt, so users in that city would be better
advised to votegainst the line, not for it. In other words, if the pdssity that the Fourth
Line was not the most economic investment had beztaded in the model, then the
exclusion of users in the ‘swing bus’ might not édeen critical at all.

Third, any claim that deficiencies in the Publicn@sst mechanism were responsible for
the failure of the 1995 vote implicitly rests orthssumption that the Fourth Line was
economic, and would have attracted sufficient suppdhe absence of those
deficiencies. However, the authors did not showrdid they claim to show - that
expanding the transmission system by the Fourtk Wiauld have been economic in
1995. Since the foregoing discussion has cast doubitis assumption, it is worth
looking at what the numbers in this study imply @ithe economic nature of the
investment.

Under very simplified assumptions the authors dateuhat the Fourth Line would have
a present value of about $112'%h. This was calculated as the present value of anan
cost reduction of $6.1 m, summed over 50 yearspar Tent discount rate. The authors
continue “In this context it would be optimal targaout the investment if the costs were
below 112 million pesos and reject the proposisbi€ost were above that figuré®

They discuss the implications of the cost beingvabmr below $112 m. But they do not
say what the cost of the investment actually washey do not reach a conclusion on
whether the investment was economic.

According to ENRE the eventual cost of the Fouritielas a result of the competitive
tender was about $250 m. This is more than dotigletitical figure of $112 m, above
which the authors suggest it would be optimal jeatethe proposal. Even this
understates the differential, because of the diffetime periods and discount rates used.
The Fourth Line benefits were summed over 15 yaadsENRE has typically used a
discount rate of about 12%. If for comparabilite tssumed annual benefit of $6.1m is
summed over 15 years at 10% as in other studiesotll benefit amounts to only $47m.
This is less than one fifth of the eventual cost.

The cost of the original proposed construction efasourse much greater than $250m. A
direct comparison of annual costs and benefitditiaeis more direct comparison with the
original proposal. The annual fee proposed in 198% $54.6m increasing to $61.4 m.
This is an order of magnitude greater than the alnpenefit of $6.1m assumed in the
study by Chisari et al.

1624 et's suppose, in an unrealistic way, that thectic system maintained the structure, costs evels
of demand of the second year until the end of tilfnee assume the extension will work properly 5@r
years and the discount rate is of 5%, then theakbenefits of the investments in the line Comahue
Buenos Aires would be close to 112 million pes&hfsari et al 2001, p. 709

163 Chisari et al 2001, p. 710.
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To the extent that weight can be placed on thenagons in that study, they are
consistent with our own calculations made abovd,saggest that the Fourth Line
expansion wasot economic, either at the time it was first proposethter.

If the Fourth Line was essentially uneconomic,rtiten challenge is not to explain why
it was initially rejected and delayed. Rather, ¢hallenge is to explain why it was
proposed in the first place, and then why it wasepted on the second vote. The
following sections attempt to answer these question

8. Fourth Line: background to first proposal
8.1 Developments in Comahue generation

In order to better understand the Fourth Line @epee and its significance, it will be
helpful to provide some historical and contempowgtext for the proposal and debate.

During the State-owned period, Hidronor built trarssion lines from Comahue to
match construction of its hydro generating statitrese. In 1974 and 1976 it built the
First and Second lines (2 x 1000 MW) to transmQ@QA. KW, its capacity available for
export (equal to the full installed capacity of@emahue generation net of local
demand)** In 1986 Hidronor built Alicura 1000 MW station aadded the Third Line,
also 1000 MW. Almost all of this generation capaeias hydro, used mainly for
peaking, so the line was far from fully utilisedgéire 5 shows that, under typical rainfall
conditions, the average load factor would have 2384 in 1983, 23% in 1987°

Hidronor then began a new hydro station Piedraéideila 1400 MW, which was still in
course of construction at the time of privatisatimi992/3. In parallel, the company
planned (and had begun to purchase materials fmjrasponding extension of
transmission capacity via the 1000 MW Fourth Liffe.

At about the same time, another development in Goamore ominous for the hydro
generators, was the building of new open-cycletgdsne generation plant using waste
(flared) wellhead gas from the Comahue basin. Saitigese generators declared
variable cost of zero, all ran at base load. Tist fif these generators appeared in 1993;
by 1995 their capacity amounted to 915 M%/There was plenty of spare transmission
capacity at off-peak times, but at peak hours teeglant competed with the hydro plant.

184 Hidronor’s generation capacity comprised ChocodOL=IW, Arroyito 120 MW, P Banderita 450 MW
plus thermal 50 MW, total 1820 MW, less local demag@d MW, net 1700 MW capacity available for
export.

185 Source: Mercados Energéticos. Similarly, Alicur&wasigned for a plant load factor of 25%.

166 A 1000 MW line would suffice to transmit the incsed output from Piedra del Aguila because
environmental constraints forced that station talispatched at base load, which averaged only 60@D—
MW.

57 Filo Morado (3x20) 60 MW, Central Loma la Lata (38)375 MW, Capex (5x45 + 1x130) 355 MW,
Termo Roca 125 MW, total 915 MW.
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The lines became congested and constrained, aalddiaces were frequently declared in
Comahue, often much lower than in the main syst&ém.

Figure 5 Average expected load factors Comahuaiemn8s Aires 1980s

COMAHUE TO BUENOS AIRES IN THE 80's
Expected average annual load flow
vs Available transmission capacity
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At the time the first hydro stations were beingratised, in mid-1993, the concept of
local prices was itself novel. The possible extard implications of these generation
developments and their interaction with the operatif the transmission system were
unclear, not least to the biddéf8It was explained to the bidders that if more
transmission were needed to reduce such congetiiema new line could be proposed
and built, and indeed this was expected. In sirtgi@s, this would reduce the number of
times that the Comahue corridor would be constcharel that local prices would apply.
This would therefore increase the revenues of hred@hue generators (and reduce the
prices paid by Buenos Aires distributors). In cidting what to bid for the hydro

%8 For example, Table 4 above shows that in theftastmonths of 1994 the average price differential
after taking account of transmission losses wagdyn&s8/MWh.

169 For example, Southern Electric was putting togeitisebid for Alicura. “Within a few weeks of thécb
date, translating on my own, | discovered in a Bemvonth system plan that the Comahue transmission
system was expected to be ‘saturated’ for theeestimmer of 1993-94, owing largely to the tornaumttl
The tornado limit had not been mentioned by anyheeyhad talked with before. It was as if it hadrbaa
Easter Egg, hiding, waiting for one of the bidderéind it.” (J D Roark, personal communicationJuy
2004) Note also that Transener did not commenceatipa as a privatised entity until July 1993.
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stations, Southern Electric, for example, workezlFburth Line into its projections and
assumed (without analysis) that this would soheedbngestion issues. But it had no
capability to model congestion of the network ar #ifects of (e.g.) Piedra del Aguila
being commissioned. In June 1993 the company wetetider for Alicura with a bid
price of $178m that, in retrospect, was very h{gfhwas also some $50m higher than the
second bid of $123m.)

8.2 Generators’ deliberations on the Fourth Line

By about November 1993, after the sale of Piedeaerators in the area met to discuss
building the fourth line. According to one accotfftthey had three main reservations.

- First was a concern about free-riding. This waisim the conventional sensé*
Rather, if existing generators did build the Fouuitie to accommodate present
hydro and gas-fired generation, what was to step (o€ existing) generators
building more capacity in future in order to takivantage of the presence of the
line? Moreover, a newer and more efficient plantiddave priority in the merit
order for dispatch, and would thereby avoid somiefdispatch risks to which
older and less efficient plant was exposed. Thiddeinvestigation and advocacy
of transmission rights (which emerged later, asudised in Part Two of this
paper).

- Second, some generators were concerned thaxidtang cost allocation rules
were unfavourable to them and more favourableherst(including the initial
proponents Alicurd). There was also some suggestairENRE had reservations
about the general approach to transmission invegtraed might be sympathetic
to a change in the rulé&

- Third, generators were pressing the SecretaBnefgy to use congestion
revenues for investment in this corridor, whichdter did in creating the Salex
Funds in August 1994. Before this, there was uno#st as what the policy might

170 Manuel Abdala, at the time a consultant to the Gureayenerators, personal communication, 9 May
2004. He suggests other concerns as well. “There additional elements in the pre-hearing discunssio
among generators that were important for investosgectives at the time. For instance, there wag a
issue on who would guarantee canon payments diotinth line. Those identified as beneficiarieshat t
time of the public hearing would be the guarantdrthe canon payments, according to the procedunis.
created even more concerns about free riding.” Otte not recall the guarantee as a problem dirttee
of the first proposal; at the time of the secongppisal this did become an issue but was dealt with.

171 Any ‘free riding’ did not take the form of othearties obtaining free use of the new facility pidby
the initiators. After construction, the contribuigof each beneficiary were re-calculated each imbased
on actual usage, and therefore any new usersmpaigportion to their usage. Since actual usage was
calculated as a rolling average of over the preged2 months, it might be argued that the arrangésne
moderated rather than eliminated ‘free riding’hie tonventional sense.

12 1n its 1994/5 Annual Report ENRE commented oninfigortance of correctly identifying the ultimate
beneficiaries of an expansion (p. 59), and obsetivat] as some types of problems had become less
serious, “the regulator is faced with challengegrefaiter complexity, like those corresponding tdhe.
correct determination of the beneficiaries of traission capacity expansions”. (p. 93) Although ek

of determining these beneficiaries, and of changiegules, fell to CAMMESA rather than to ENRE, it
was perceived that rule changes were under comsidey or at least that ENRE would argue for them.
ENRE reportedly suggested at a public conferenaentiore costs might be allocated to the demand side
which would favour generators generally.
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be and, later, as to what level of contributionlddae expected from the Fund to
offset the costs of building the line.

In parallel with these group discussions, each igeimg company was running dispatch
models to try to work out what its contributionai expansion would be under existing
rules, and also trying to evaluate the possibditglternative rules being introduced.
Delaying the Fourth Line decision might or might resolve some of these issues, and
might work to the advantage or disadvantage ofiqadar beneficiaries. But no general
consensus was reached.

Meanwhile, the generators hired engineering coastsdtto look for low cost ways of
increasing the capacity of the existing systemhwidme success. On 7 September 1994
the Secretary of Energy reported that users o€thraahue — Buenos Aires transmission
corridor (i.e. the Comahue generators), and irsyfls¢em as a whole, had requested a
revision of certain control equipment that was @aygransmission constraints, and had
presented studies showing that implementing suasuores would increase transfer
capacity in the corridol”® He asked CAMMESA to define the measures neces$sary
maintain the required level of reliability in thgssem.

CAMMESA recommended stabilisation devices in sevaoaver plants, not only in
Comahue, which improved transmission capacity afidhility in several corridors (e.g.
Yacyreta and the Northwest as well as Comat{ieccordingly, the Resolution
provided that the costs should be shared betwéesets of the 500kV system, to which
end CAMMESA should charge the cost to the Apartato® Account so that it would be
paid by all beneficiaries in proportion to theitypgents of Transener’s capacity
charge'’™

The generators also proposed the installation pdcéors on the existing lines, which
(together with the new control equipment) couldéase transmission capacity from
about 2700 MW to 3300 MW. This was the first conbgdeapplication of the full Public
Contest procedure. In fact, a public hearing wad be this expansion the day before the

173 Resolution SE 285 (7 September 1994).

17" CAMMESA’s Evaluation Project 285 examined a sedksptions and identified three investments that
would be economic (as well as several that woutdbed, namely:

facilitating load-shedding, cost $1.1 m, annualdfgi$0.9 m, payoff in 1.2 years

reducing load fluctations, cost $3.5 m, annual fieié.8 m, payoff in 1.9 years

installing capacitors, cost $31.4 m, annual bei$&i6 m, payoff in 4.7 years.

The first two measures were those requested bydtes. Source: R Sanz, CAMMESA slide presentation
to CIER, May 1998. In the event, the actual cost amsut double CAMMESA's initial estimate, mainly
reflecting higher than anticipated costs of dealinily the effects of increased demand in the noegtw
corridor. The Apartamientos Accounts monthly batmshow a total payment of $9.8 m, starting with a
payment of $2m in February 1995 and concluding wiffayment of $0.5m in September 1997.

1721t was believed that Transener was not keen anptttject since it obviated the need for other more
substantial transmission expansions. The Secretdriznergy, supported by CAMMESA, implemented
the project as a special expansion in order toldpvequickly.
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hearing on the Fourth Line. No opposition was tegexi, and ENRE subsequently
approved it-"®

The owners of Alicura generation station eventuedliculated that a new line would be
beneficial to them, and on 2 September 1994 hagloged it. At the February 1995
public hearing, representatives of the proposingegaors explained in their

presentationd’ that in the short term they were seeking to ireeehe capacity of
existing lines, and had already proposed stabdliaad capacitors, which had been
agreed. But these measures alone would not suffie.is why they were proposing to
construct a new line. Piedra and other generatolsa contrary view, and voted against.
The Fourth Line was rejected, or at least deferred.

8.3 Private advantages of the Fourth Line

Given that the Fourth Line appeared to be econdmow, could at least some generators
find it profitable? Essentially, the answer is thatceived private costs and benefits
differ from social or aggregate ones.

Beneficiaries would expect to pay the proposed abgte line, about $58m annually
with the first proposal. It was possible that cotitfn for the tender could reduce this,
but the extent of competition in construction wathat time largely unknown.

Beneficiaries would expect that the Salex Fund @dnd used to reduce the total cost
they had to pay. At the time of the first hearing-ebruary 1995, this amounted to $25m.
The proponents calculated that if the Fund had oeeperation throughout 1994 the
total would have been $55m, and they projectediild/grow to $45m by the end of
1998 and to increase by a further $15m per yeangld999 to 2001. But these were
speculations. At the time, only $25m was knowneaiailable. If the $80m available
later is equivalent to a fee reduction of just d¥&tm per annum, assume that $25m
would have been expected to reduce the fee byatine proportion, that is, by about
$3.5m per year.

A final modification is that distribution companigsBuenos Aires accounted for about
6% of the votes and fees, so the generators woynelce to pay 94% of the total fees. In
sum, the generators would in aggregate expectyt@ipaut 0.94 x ($58m - $3.5m) =
$51m, less any (uncertain) reductions from comipetin construction and higher Salex
Funds in the near future.

176 ENRE reported on 25 January 1995 that five geaesdincluding the two that initially opposed the
Fourth Line) had filed a request with Transenegxpand the capacity on the Comahue Buenos Aires
corridor by two banks of capacitors in the Puelclred Henderson substations. The specified maximum
acceptable canon (before the public tender) was7&¥month for a 12-month amortization period.
(Resolution ENRE 40 - 2 March 1995). The hearing aald on 16 February 1995. The expansion was
approved on 2 March 1995 and put out to public ter{@esolutions ENRE 10/1995, 25 January 1995 and
40/1995, 2 March 1995). The result of the tender $#&a$m/month for 12 months (Res ENRE 155 — 17
August 1995). In this instance, the total costlmdt $25 m was less than CAMMESA's estimate of $31.4
m (the third item per previous footnote).

7 Testimonies of C Inglesis and L Caruso, TransaffRublic Hearing accompanying ENRE 0049/1995.

55



On the benefit side, the average value of additiameconstrained) output from existing
Comahue plant was calculated above at 0.36 x $36&8m. This was clearly far below
the prospective cost of the expansion. Howeverattraction to existing generators was
not only the value of increasing their output, &saalso, and indeed more importantly,

the value of recovering the congestion revenuéiem existing output. Admittedly this

was a transfer payment, and in the past the regdmack been used to reduce the fees paid
by all beneficiaries. But this was no longer thee;and whether or how far the
beneficiaries would in fact benefit from the Sakamd if it were not spent on capacity
expansions was entirely unknown. So the interestimmising this transfer well
outweighed any interest in receiving it.

In the calculation just mentioned, if the expanstompletely removed congestion, the
beneficiaries would recover the average congestvanue payment of $36m, plus the
value of the additional output. If congestion weoenpletely removed, the latter mght be
valued at half the marginal congestion value (flect a welfare triangle), that is at %2 x
0.36 x $36m = $6.5m. The total benefit might therB6m + $6.5m = $42.5m.

Some beneficiaries might have expected that colgestvenues would be above the
average for the whole 1994 — 2002 period (whicbaafrse could not be known at the
time). The average for the period September 19®etember 1996 was $48m (see
above) and on that basis the private benefit nbghtalculated as $48m + (1/2 x 0.36 x
$48m) = $57m. This is above the private cost off$5@n this basis at least some of the
beneficiaries might have found the Fourth Line @itable venture.

However, against this are certain other considamatiThe extent of congestion over the
next two years was not then known. As of early 1988 two congestion spikes in mid-
and late-1994 were exceptional (see Figure 2 abtiveuld not be assumed that the
Fourth Line would completely remove congestiongsimany feared that other
generators would be encouraged to build new pta@iomahue (as indeed proved to be
the case). Such new generators might also reph&cexisting ones in the merit order,
thereby reducing the benefits to existing benefiesa

At least part of the benefits of congestion reductivould accrue to customers in the
form of reduced prices system-wide, rather tha@dmahue generators in the form of
higher local prices. To estimate the extent of, this ran some simple cases in a dispatch
model. They indicated that, at a time when thesd#ifice between average system price
and Comahue price was about $2.10/MWh, eliminatorggestion in the Comahue
corridor would reduce average price in Buenos Aineat most $0.5/MWh and increase
Comahue price by about $1.6/MWh. This suggests ifithie transmission expansion
eliminated congestion, at most a quarter of theyestion revenue might accrue to
customers, and the remaining three quarters to Boengenerators’® However, this
calculation may be a significant overestimate. édgtcarried out for some of the

178 Note that this calculation was in a market wheiegs were lower than in long run equilibrium. The
proportion accruing to customers might be highghalonger term.
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generators in preparation for the second vote Tabé&e 5 below) calculated that fewer
than 5% of the aggregate benefits would accrueistomers.

What other beneficiaries expected is unknown. Batistomers or distribution

companies took just 10 per cent of the $57m pribateefit just calculated, this would
eliminate any surplus to generators over the peicast of $51m. This is quite apart from
any less optimistic projections of congestion rexeand the existing generators’ share of
this.

These calculations suggest that, although it isiptesto envisage a set of parameters
under which the Fourth Line would be a profitablegmsal for the generators in
aggregate, they would have found it easier to egescenarios under which they would
vote against it. The situation may, however, b&ednt for particular subsets of
generators.

8.4 Differences of interest between generators

Why did the owner of Piedra del Aguila hydro statiake a different view from the
owners of El Chocén and Alicura?. There seem twoeimportant factors here: the
rivalry between the owners of two of these comparaad the impact of their interests in
generation plant other than the identified benafies of this expansiori’

Endesa of Chile had taken a controlling stake ist@tera thermal station in Buenos
Aires and El Chocén hydro station in ComahfeSouthern Electric of the US had won
the tender for Alicurd hydro station and was ifigi@xpecting to win Piedra too. Endesa
and Southern were jointly developing a strategy8am the Fourth Line, which they
envisaged would be advantageous to them as signifand expanding generators. In
addition, they created the independent transmisgi@nator Tenasa with a view to
developing a profitable independent transmissiaginass. If Southern had indeed
acquired Piedra, then Endesa and Southern togethed probably have had sufficient
votes to secure the Fourth Line. In the event, ISatdid not win the bidding for Piedra
(having belatedly come to a clearer recognitiotheffactors involved, as noted above).
Endesa and Southern nonetheless continued withRberth Line strategy.

However, the leading partner in the consortium #at Piedra, namely Chilgener of
Chile, had two concerns about this. First, Chilgewngs a rival of Endesa in Chile. It was
suspicious of the level of the fee offered by theppsed independent transmission
company part-owned by its rival, and had no wishag an excessive transmission
charge in order to assist a rival company in itsim@rcial expansion.

Second, Chilgener had a significant ownership stalRerto thermal station in Buenos
Aires and in a forthcoming gas-fired wellhead statt Loma La Lata in Comahue. The
profitability of a new line depended critically time detail of the scenarios assumed,
including on the interpretation and knowledge & ttansmission system (e.g. the effects

"9\We are indebted to Ruy Varela for these insights.
180 Details of privatisations in Argentina arehdip://mepriv.mecon.gov.ar/
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of the tornado constraint mentioned above), aneéxent of new entry by gas-fired
generation in Comahue. However, in general thautations suggested that hydro plants
would mostly be winners and thermal plants wouldthydoe losers. Chilgener’s
prospective new thermal plant in Comahue had nesvas a beneficiary of the Fourth
Line expansion, but Chilgener naturally took intc@unt the potential impact on this
plant when exercising its vote as owner of Pigfa.

In summary, the calculations were very sensitivasgsumptions about the future and to
other considerations, although generators as aenkete unlikely to find the Fourth

Line profitable at the time of the first vote. Howee, the main proponents of the line had
an additional reason to promote it: as a meanstefiag the transmission business. A
main generation opponent of the line, while gemgralfavour of increased capacity on
the corridor, was reluctant to support its rivatansmission activities and was less
advantaged by the line in view of its thermal hog#, including in Buenos Aires. What
then changed by the time of the second vote?

9. Fourth Line: analysis of the second proposal
9.1 Response to the 1995 vote

The result of the 1995 vote was unexpected andalsghificant impact. The impact was
not, as has been suggested, that the Comahue gegaéhired engineering consultants to
look for low-cost ways of improving the effectivapacity of the existing lines”, nor that
“the government changed the funding rules to favoew line” by creating the Salex
Fund!® Both these actions indeed took place, but befee/bte was taken. The
prospect of increased congestion, and having td@acrease transmission capacity,
had already stimulated the generators to lookridrdiscover more economic ways of
achieving thig®® Also, the Secretary of Energy had already deciieimaking the
congestion revenues available for transmissionmesipa via the Public Contest method
was a more sensible use of them than any othehaissued a Resolution to create the
Salex Fund$®* Hence neither action was a response to a perceiadéquacy in the
Public Contest method as revealed by the failutb@fl995 vote — if anything, they
indicate faith in the effectiveness of this method.

It is nonetheless true that the failure of the 198t stimulated generators to further
action, and that the government responded. Thergine who formerly opposed the
expansion joined with the proponents of the extansd form the Group of Electrical
Generators from Comahue Area (GEEAC) to explore adwve could be made
economic and acceptable to & Amongst other things, they sought, and achiewed, t
modifications to the Public Contest rules.

181 Chisari et al 2001 and especially Chisari and Ror2604 make a similar point.

182 Gemez —Ibafiez 2003, p. 315 ; Woolf 2003a, pp. 262,

183t is worth noting that these more economic optiefoad-shedding, stabilisers and capacitors - had
been available and studied by Hidronor before pigation, but not taken forward.

184 Resolution 274 (26 August 1994), see above.

185 For the avoidance of doubt, this was not at atblbise some of those who voted against the first
proposal really favoured it but were attemptindréz ride on the positive votes of others. They had
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The first modification concerned the bidding pracés initially formulated, the rules
required any proposal to be accompanied by a peapfe®. It has been argued that this
gave a ‘first mover advantage’ to the transmissimhaccompanying the proposaf If

the minimum bid from the competitive tender wasngetin 85% and 100% of the initial
bid, the initial bidder had the right to rebid tedb this. A potential competitor would
have to bid less than 85 per cent of the initigmotfo succeed outright. This could be a
disincentive to other bidders. If so, the benefiemmight be forced to pay up to 15 per
cent more than the price that would otherwise blgdwi even more if competitors
deemed it not worthwhile to bid at atfy’

The modification enabled proponents, if they wishedpecify a maximum acceptable
fee in the application for a Public Cont&%tThe proposed project would then go ahead
if and only if the subsequent competitive biddinglged a fee less than the specified
maximum. This removed an important risk to the [lfiieraies.

The second modification enabled the Salex Funcettoded to defray the up-front
expenses of construction, not merely to reduc@#yeents in subsequent yeHtsThis
considerably reduced the burden of financing thestaction. At the same time the
modification limited to 70 per cent the proportiointhe expansion cost that could be
defrayed by the Salex Fund. (It was consideredalasi to leave some risk on the
beneficiaries in order to give them with an inceatio act efficiently.) The Secretary of
Energy noted that the modification was faithfuthe spirit of the original purpose of the
Fund.

In May 1996 the generators group (GEEAC) preseateelw expansion request, for
essentially the same Fourth Line project, with ximam fee of $43.67 million over 15
years. This was to be supplemented by $80 m frenstiex account during
construction. After adjusting for the Salex conttibn, this maximum fee has been
calculated as 6% lower than the fee in the firsppsal*®

nothing to gain by doing so, since if the line wahead their contributions would be independent of
whether they voted in favour or against. As thafet actions proved, the majority of those who gote
against were actually in favour of the line if st of it could be reduced to a level at whiclvais
profitable for them.

186 Galetovic and Inostroza 2004, p. 19

87 In the event, the winning bid was considerablyg ldsn 85% of the amount proposed in the initid) bi
but this was not known beforehand.

188 Res SEyT 105/96, which revised Annex 16 to the MaRegulations.

189 Resolution SEyT 105/ 29 April 1996. In a later EIRsolution, this cost has been “calculated as the
net present value of the annual canon offered éyinner in the public tender”. ENRE Resolution 247
(23 September 1998). Resolution 105/1996 also gealvthat if the Salex Funds accumulating in a
particular corridor are not used within 7 yeargythre transferred to a general account, and magéx: to
finance expansions in other parts of the transonsgrid. The mechanism for doing this was to bebget
the Secretary of Energy when the time came.

19 Galetovic and Inostroza 2004.
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When the new COM contract was put out to tendegrsortium forming part of

GEEAC (Atalaya Energy) put in a bid of $39.47thThis was a further 10 % below the
specified maximum fee. But there were three othdrlzetter bids. One was slightly
lower, at $38.00m. The winning bid by Transener $24.52m, about 44% below the
maximum fee and (together with the Salex contrdntnearly 60 % below the fee in the
first proposal. Competition was evidently very sgo®® In fact, the final price paid by
the beneficiaries was even lower because more veagally available in the Salex
Fund than at the time of the second Vdfe.

9.2 What changed from 1995 to 19967

Why did the Fourth Line proposal command acceptamn@®96 and not in 1995? Most
critics have not really explained the change ofdnBome have suggested that the
reduction in construction cost was critical. Othease suggested that the availability of
the Salex Funds made the difference. Both theserfawere in fact relevant, but it is
also necessary to consider how the concerns mextiearlier were addressed. These
related to free riders, rules and possible rulengka, and uncertainty about Salex Funds.
In addition, rivalry between owners and the impaaton-beneficiary interests has been
mentioned.

The situation had evolved in all these respects.uders had secured changes in the rules
that reduced risk, made bidding for constructiomerampetitive and allowed the Salex
Funds to be used up front. The users no doubseshthat there was no immediate
prospect of further changes to the rules, eith@rewide protection against future

entrants or to remove any perceived bias in faedgsome users and against others.
Generation capacity in Comahue had increased fémsterexpected, leading to greater
congestion and an enhanced appreciation of thiyreéthe problem. This was

191 The consortium comprised four generators (Caperti@l Puerto, Piedra del Aguila and EI Chocén)
and one construction company (Inepar), each witfi% share. EI Chocdn was one of the proponents of
the first proposal, while Piedra del Aguila hadedagainst.

192 The winning bid only just beat the bid submittgddme of the potential independent transmissiandir
Litsa-Cartelone ($24.99m). The keenness of the winhid presumably reflected, amongst other things,
Transener's concern not to lose its pre-eminentipnsn transmission. In the run-up to the bidding
competition also took other forms: technical, prha@l, regulatory, jurisdictional, legal, etc. Galdc and
Inostroza 2004 describe these aspects of “theeliadtiveen transmission firms”. Part Two makes some
further calculations of the reduction in constrantcosts exemplified by this line.

1934n practice, between the date of the requestthadtart of construction work in 1997, funds conéd
to accumulate in the account because of transmigsinstraints. As a result, an amount far in exoédise
US$80 million requested was ultimately availabhel ¢his was used to pay the fee for the first tearg.”
(Galetovic and Inostroza 2004, fn 13, p. 14) A# funds in the relevant Salex account at the &ime
expansion becomes operative are eligible to useethrcing the payments (provided this does notetkce
70 per cent of the total cost). At the time the flolLine became operative in December 1999, thel lef/
the Salex Fund on the Comahue corridor was $127A%er. deducting the original $80m used to reduce
the construction cost, this left $47.9m to reddeerhonthly canon. This was expended as follow®Sr#0.
in December 1999, $17.7m in 2000, $18.5m in 208121$ in 2002 and $0.1m in January 2003, total
$45.2m. (The lower total reflects the pesificatamiicy after the economic crisis, which incidengdiit
Transener as the construction company.) A new Salbxaccount for this corridor was created in
December 1999, which could be used towards futgparsions.
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exacerbated by separate developments that refiaeshtission price signals with the
effect of increasing peak-offpeak differenti&s.

In consequence the Salex Fund was larger than &dyechich reduced the cost of the
Fourth Line to the users. The ability to specifpaximum fee instead of committing to a
specific initial bid removed the concern about sarfipg a rival’s transmission company.
The lower level of that maximum fee compared toithigal bid, the clearer expectation
of competitive bids below that level, the highardkof Salex contribution and the clearer
indication of increasing congestion all servededuce the concern about free-riding.
(That is, they reduced the cost of the investnieait inight be vulnerable to free-riding.)
The impact of these factors on Chilgener's Comailaets evidently overcame any
adverse effects of the expansion on its generatienests in Buenos Aires.

To try to quantify some of these factors, Tablei®arises the various bids and Salex
payments, and indicates the sources of the reduictithe amount eventually paid.

Both the Salex contribution and the bidding contjetievidently made a significant
impact. Some Salex contribution was of course ebegin 1995 as well as in 1999.
There was less conviction initially that competitaould bring down construction
costs™®® The relevant difference is tishange in expectations from one year to the next.
Some change in both factors seems likely. Otheofa@re likely to have been helpful,
such as the continued or at least confirmed ineseasdemand and in Comahue
generation, which implied a greater benefit todkpansion.

Table 6 Costs of Fourth Line

[tem annual fee NPV NPVreduction
$m $m $m

Initial proposal August 1994 54.6/61.4 370.1

Initial Salex Fund $80m 71.8

Initial proposal net of Salex $80m 298.3

Maximum fee May 1996 43.67 274.7 23.6

Highest bid (by generators) 39.47 248.1 26.6

194 Resolutions SE 105 (20 March 1995) and SE 151 (il A995). These were the first main
modifications to the Market Regulations, thoughinablving transmission or motivated by it.

195 At the 1995 hearing the proponents said they Iséithates that if the Salex Fund had been applied
during the whole of 1994 it would have reached $5%ia single year. In their calculations they assdm
that the Fund would reach $45m by 1998, but thegssed that this was a very cautious estimateheit t
second hearing in September 1996 the generatoexxpthat the Fund would be $90m by 1998. This was
not inconsistent with the expectation about itioetl at the first hearing. The proponents no démintd it
helpful to have such confirmation, but whether ésva “key difference” that explained the changeoite

is less clear.

198 «Although these firms [initially opposing the FaliLine] realized the line needed to be expandesy; t
considered the fee proposed for a BOM contract timbéigh, and evidently did not believe the auttio
would result in a substantially lower one.” Galeétoand Inostroza 2004, p. 14.

197 These NPV calculations follow Galetovic and Inos& 2004 in assuming that the $80m Salex
contribution is added to all except the initial posal and is paid $68.98m and $11.04m at endsa yie
and 2, respectively, and that the canon is paideaénds of years 3 to 18, and using a 10% discaitmt
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Lowest bid Oct/Nov 1997 24.52 154.0 94.1
Later Salex Fund $47.8m 38.7
Final cost to users net of Salex 115.3

9.3 Estimations of private profitability

How would the previous calculations of private fteddility appear at the time of the
second vote? The availability of Salex had incrédsem $25m to $80m, and the
maximum total cost net of Salex contribution was/meduced from about $54.5m
($58m less $3.5m) to $44m. The generators areylikehave known that their
representatives would be bidding below this: indgtaent they bid just under $40m.
Adjusting by the proportion that the generatorshih&gxpect to pay yields a maximum
annual payment of the order of 0.94 x $40m = $3Bnis is somewhat below the
previous $51m. The prospects for further reductfoorm higher Salex revenues and
stronger competition to construct would also haaensed better than before.

The prospect for benefits would also be better.géstion had continued on the
Comahue corridor. $48m a year (the average 199996) would now seem quite
plausible congestion revenue. If this congestianidbe entirely removed, an aggregate
annual benefit of $57m including from additionatmut would not seem out of reach.
Even if only three quarters of the congestion cdaddemoved, and if 10 per cent of the
benefits were lost to customers in the form of Iosyestem prices, this would still leave
the generators with benefits equal to the estimpitete cost of $38m.

A study commissioned from consultants at the tihes light on the situation as they
perceiveg% it. In the ‘base case’ the consultartimased aggregate benefits as set out in
Table 7+

Table 7 Estimated benefits of Fourth Line (as afist 1995)°°

Category of benefits ($m per year) 1999 2003
Benefits to Generators

Energy benefits 26.4 27.5
(mainly higher prices in Comahue)

Capacity benefits 19.4 37.4
(mainly increased adaptation factor and spinnisgmes)

Less Provincial royalties -55 -7.4
Subtotal to Generators 40.3 57.5
Benefits to Distribution companies 2.0 -1.4
Plus credit for variable losses 5.8 6.1

1% The base case assumed construction of a new thgemerating plant at Genelba in Buenos Aires,
which was in fact commissioned at 674 MW in 1997.
199\We are grateful to Ruy Varela of Sigla Group fustinformation.
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Total benefits 48.1 62.2

The study estimated lower benefits to generatotsrms of energy prices in Comahue
than we conjectured above, but assumed that distsibcompanies would secure a

lower proportion of total benefits. (It calculatidtat in 2003 these benefits would be
negative.) On the other hand, the study estimatgufisant capacity benefits, of the

same order as energy benefits. Other market paatits are understood to have taken a
more conservative view of capacity benefits. Inagpect, the estimated capacity benefits
seem on the high side, especially in 2683 rovincial royalties and credit for variable
losses roughly cancelled out. The total estimatetehts to generators were nonetheless
sufficient to cover the estimated costs to thernwliding the line.

9.4 Transactions costs

Some have questioned the ability of market pauwitip to agree on investments, with
reference to Argentine experier?géDoes the failure to reach agreement on the fotd v
indicate an insuperable level of transactions casseciated with a method such as the
Public Contest? This would imply that there weraing from trade’ that were offset by
the cost or difficulty of the transactions involvddhis in turn presumes that the Fourth
Line was economic. However, it has been shown abimtehe Fourth Line was
uneconomic: there were no such gains from trad toad. There is no implication to be
drawn that transactions costs precluded reachiragesement.

Of course, the Salex arrangements and the AraafloEhce method influenced the
situation. If these are taken as given, it stidres to be the case that there was no gain to
be had at the time of the first vote. However, i/ time of the second vote the situation
had changed in several respects, and there waivat€) gain to be had from building

the line. And the generators achieved this. Thdyngt fail to reach agreement because
of (e.g.) bargaining costs, personality differenaggposition of interests or reluctance by
the main beneficiaries to make side-payments teriatl losers. The evidence shows
that, whatever personality or policy differencesréhmight have been, the generators
were well able to work together, they did not dieggon the advantage of an increase in
capacity at a suitable price, and when the problas resolved this was not as a result of
negotiated side-payments.

2% the event, the adaptation factor did not inseeas predicted, and if it had done so the regultin
benefits would to some extent have been offsetigiyen transmission charges. Greater ability to jolev
spinning reserve may have been a private beneft@in generators, though not a social benefiteat
system level, but any such benefit seems smakti®land hard to quantify.

2014t js sometimes argued that the problems crebgeldmpy investments can be resolved through
negotiations between the various market particgpmto will benefit from the investment. That isatthe
‘Coase theorem’ applies. There are many reasons believe that negotiations among the affected etark
participants is unlikely to solve the problems.5Kkow and Tirole 2003, pp. 52-4. “Mechanisms designed
aggregate stakeholder preferences to make chdioes enajor transmission investments have not been
particularly successful.” Ibid, p.51, citing Chisat al 2001.
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Transactions costs were not the reason why thepfioposal failed to attract wider
support. Nor did the generators regard the traimgectosts of bringing about the
successful second proposal as being unduly figfio achieve an agreed investment
costing $115m, having reduced the cost from $379@ significant testimony to the
ability of market participants to resolve the isu®ugh negotiations.

These considerations suggest that the initial detisot to support the Fourth Line
expansion in 1995 does not reflect a fundamengaleéquacy of the Public Contest
method. Certainly there was scope to refine thédatgtwhich was done at the time and
later. There was also a significant change in arstiances. Given the borderline
profitability of the line from the perspective ofanket participants, the combination of
these factors is sufficient to explain why somedfieraries voted against the expansion
on the first occasion and in favour of it on thew®l. The experience of the Fourth Line
does not indicate serious problems associatedk@omple with the lack of votes for
demand in Buenos Aires or a failure to accommottatesactions costs.

The significant reduction in cost and increasénanvtalue of the Salex contribution made
a significant difference for the market particiggmgrimarily the generators, in terms of
their own profit calculations. Their aim was lang&b prevent a further transfer of
income-in the form of Salex revenues. It seems uatikely that the Fourth Line was
economic (in terms of the Golden Rule) at the tohthe second proposal. The
calculations above suggest an annual benefit ne than about a third of the annual cost
of $24.5m. The benefit might be higher as demaademtion and congestion increased
over time, but seems unlikely to have exceededdle

If this is so, then the ‘problem’ with Argentinetrsmission expansion policy was not
that it led to too little expansion, but that il i®® too much — at least, from the point of
view of economic efficiency. And the cause of tlaig not in the Public Contest method
itself. Nor did it lie to an undue extent in thepapation of up to 70% of the accumulated
Salex Funds towards relevant transmission expasisionpractice the contribution to the
Fourth Line was only about 30%. The more seriogdion lay in the provision that
local prices for generators should not be accongsay local prices for customers. This
led to the accumulation of congestion revenueswiea¢ put in a Fund that had no
‘owners’. These revenues constituted a one-wateaf income. No one had an
interest in protecting them, and most had an istereeliminating them. In consequence,
there were artificial incentives to expand the sraission system in order to reduce them.

9.5 Effect of the Fourth Line on generation and trasmission load factors

202 As Juan Inostroza has pointed out (personal corwation, 1 October 2004), time and costs spent
modelling and negotiating with partners, suppleard customers is the norm in commercial life. lat th
respect there was nothing exceptional about thastietion. And it is not as if a regulated approaduld
obviate the need for this. The parties would kalVe to incur the time and costs of modelling and
negotiating, but with the regulator, transmissiompany and government rather than with other market
participants.
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After the agreement to build the Fourth Line, thees indeed a further increase in
Comahue generation, as the hydro generators fefapatfwo main sources.

a) Hidronor had designed a 250 MW hydro plant n&mohki Picun Leufu (PPL) as a
compensator station of Piedra del Aguila. It wadesrconstruction at privatisation but
then halted. The government committed to finidbuit there was no interest in buying it
while the Comahue lines were congest8dhe government then increased the federal
compensation scheme and in 1998 was able to seltd>€bme on stream at the same
time as the Fourth Lin€* PPL, situated just downstream of Piedra, took dvetatter’s
environmental constraint. This gave Piedra thelfiéky to operate at peak hours,
thereby accentuating the congestion problem.

b) At the same time as the fourth line came orastteCapex converted its open cycle gas
fired plants to combined cycle plants, increashegrt355 MW capacity by 270 MW.

In total, then, the Fourth Line (and related cdndievices in that corridor) led to, or at
least facilitated, an increase in Comahue gengraapacity of over 500 MW of hydro
and thermal plant, plus improved peaking conditifmmsther hydro generators including
Piedra.

This had implications for load factors. Figure ®wk that in the three years 1994 — 1996,
the average load factor on the Comahue — Buenes Aorridor was 60%. With the
installation of the capacitors and with an exceptlty dry yeaf®®, the average load

factor fell to 40% during 1997 - 1999. But aftee tommissioning of the Fourth Line the
average load factor actually increased to 48% dgu2B00 - 2003.

Taking the post-privatisation period 1994 — 2003a aghole, the load factor averaged
50%. This stands in contrast to the load factbjgst under 25% in conditions typical of
the 1980s (Figure 5 above). After privatisationthdeefore and after the Fourth Line was
constructed, the load factor of the Comahue cormds roughly double what it was
before privatisation. This meant that the FourthelLdid not significantly reduce the load
factor on that corridor, and certainly not to thedl seen in earlier (pre-reform) days.
Instead, the transmission system was used mouceeeitiy.

Figure 6 Average load factors Comahue to BuenossAif94 — 2003

203 Resolution MEyOSP 22 (14 July 1995) invited bids36yNovember 1995, but none was forthcoming.
Resolution MEyOSP 49 (26 August 1996) invited bigsliB October 1996, but again none was
forthcoming.

204 Resolution MEyOSP 646 (4 June 1997) invited bidd ®yugust 1997. The winner was local group
Pérez Companc (Presidential Decree 1254 of 25 Nbged097).

295 Dry year refers to the hydrological year, whictOamahue starts in June, with the first snow, and
finishes in May/June of the next year.
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9.6 Alternative ways of meeting increased demand

What does this say about the efficient use of nes®? It made economic sense for the
thermal generators in Comahue to build new plamtstsurplus flared gas, to fill up the
available off-peak capacity on the existing thieed, and to do the same again once the
Fourth Line was to be built. It would presumablywbarthwhile for them to do so yet
again if a Fifth Line were built. But was it econiarto build such transmission lines in
the first place, and would it be economic to dansfuture?

Hidronor’s strategy before privatisation was essdigtto build hydro stations in
Comahue in order to serve peak demand in Buene&s AiB00 km away. To do this, it
ran the transmission lines at less than a quafieapacity. This was an expensive
policy.2% There were more economic alternatives, even &titha — notably to build
open-cycle peaking plant near Buenos Aires. Bustwas presumably less attractive to
Hidronor — and to the government generally - sihcequired less investment in hydro
stations and electricity transmission. It also imed encouraging investment by, and
dependence on, Hidronor’s long-standing rival GalsEstado.

Now that companies have to bear all the costs diatptransmission, strategy has
changed. Since the Fourth Line, no further geramdtas been built in Comahue, except

2% As pointed out by Roark 1997. A full assessmenhisfand of the Fourth Line needs to look at usage
and prices at peak as well as average load fattorst, seems doubtful that this would change therall
assessment.
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for some minor projects for self-supplying oil fisl And no further new electricity
transmission lines have been built into BuenossAiteln contrast, some 4000 MW of
new combined cycle generation capacity has bednrimar Buenos Aire®® There has
been 2soiggniﬁcant investment in gas pipelines, esflgérom Comahue to Buenos
Aires:

It might be argued that, just as gas-fired genangtiant was first built in Comahue to
take advantage of spare electricity transmissiqacd#y into Buenos Aires, so too gas-
fired generation plant was first built near BueAar®s to take advantage of spare gas
pipeline capacity from Comahue to Buenos Aff€d.0oking to the future, and assuming
no such spare capacity in either gas or electmatyorks, would it be economic to meet
future demand in Buenos Aires by building furthengration in Comahue and new lines
to transmit the electricity? Or to build pipelinestransmit the gas to the Buenos Aires
area and to build further generation there?

Figure 7 compares the costs of these alternats@saing a ‘greenfield situation’. For
2GW generating capacity running at 60% load fadtar,cost of transporting gas and
converting to electricity in Buenos Aires would &gout one sixth less than the cost of
generating in Comahue and transmitting the eléttric Buenos Aire$™ Since there are
economies of scale for gas transmission but noglemstricity, the cost of transporting gas
equivalent to 8 GW of capacity is about half thetaf transmitting that electricity. In
other words, although there may be scope for wdriledocal reinforcements of the
transmission system given existing capacities (stsca Fifth Line via Comahue — Cuyo),
in general it is unlikely to be economic to buildma large-scale electricity transmission
lines directly between Comahue and Buenos Aires.

%7 The possibility of capacitors to expand capacityttte Fourth Line is being explored, but there thean
no proposal by market participants to replicateRberth Line. The possibility of a Fifth Line vieo@ahue
to Cuyo, that would take advantage of existing sgapacity from Cuyo to Buenos Aires, may represent
an economic investment. This is discussed in Rad df the paper.

298 Genelba 674 MW January 1997, Costanera 851 MW Ocfid®8, Puerto 798 MW January 1999,
Dock Sud 797 MW January 1999, and AES Parana 845Jdifary 2000, total 3965 MW. Source:
CAMMESA, seasonal programming report May 2004.

209 Total injection capacity to the gas pipelines gpidw 56% from 71.5m m3/day (million of cubic meter
per day) in December 1993 to 111.2m m3/day in Déezr@002. In the same period Comahue exportation
capacity grew 81%, from 40.7m m3/d to 73.8 m m3kbut half of this increased Comahue exportation
capacity corresponds to the increased generatiBuémos Aires. (An 800 MW combined cycle generator
with 57% heat rate burns 3.5 m m3/d if it is fulligpatched, so 4000 MW corresponds to 17.5 m m3/d.)
Source: ENARGAS Annual Report 2002, Annex 4/2.

2% These pipelines had been engineered to meet wiatd gas demand in Buenos Aires. A natural gas
producer that also owned a gas distribution complaatyhad contracted for the firm capacity devetbpe
the generation plants to use up the spare off-papécity by.

211 This assumes a high voltage AC line. The difféegii slightly higher for 30% load factor, slightless
for 90% load factor.
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Figure 7 Comparative costs of electricity and gasgmission

14
]
~
o
o
o
—
-
(O]
Q.
N
=
= | Electricity 2GW
&
r.) | Gas 2 GW
7]
S
Gas 8 GW
0 T T T T T

30% 40% 50% 60% 70% 80% 90%

Load factor %

Building hydro plant in Comahue and transmissioesito Buenos Aires had appealed to
the state-owned generation-cum-transmission corapamd their patrons. These
investments were an end in themselves, and the coastraint was simply that of
financing them. But they were not necessarily tlostnreconomic way to meet electricity
demand in Buenos Aires, particularly after chariggle technology and economics of
gas-fired generation. The Public Contest methodiegpo the Fourth Line forced market
participants to confront this issue for the fiisté. Understandably, they took their time
about deciding. It was a borderline decision imieof their profitability; they rejected

the first proposal but with the prospect of sigrafitly lower costs they eventually
decided to build the line. Whether they would dagain is unclear.

What is clear, however, is that transmission exipangolicy after privatisation has been
very different from that before privatisation, andnost respects there is reason to
believe that it is more consistent with economficeincy. The Public Contest method
deserves credit for this. The Fourth Line debad¢ itrstimulated marked the beginning
of a new awareness and more efficient decision-nggiki the electricity sector as a
whole. If the Fourth Line itself was built even tigh it was not economic, this was not
the fault of the Public Contest method, but ofiethod of dealing with congestion
revenues in the generation market.

9.7 Other capacity expansions facilitated by Salgxunds
If local pricing and the availability of Salex Funthade it attractive for market

participants to vote for a transmission investnibat was uneconomic from a social
perspective, was that also true for other expas8idMas the application of the Public
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Contest method seriously flawed as a result ofljpgeing and the Salex Funds, or was
the Fourth Line an exception?

The potential ‘problem’ is limited in scope beca&sex Funds may be applied only
where there is congestion and the expansion ara@®it. Of the 28 transmission
expansions that proceeded under the Public Camietstod, only eight others (in
addition to the Fourth Line) made use of Salex Buisée Appendix). Five of these were
actually (or in one case effectively) proposedhmy transmission company, which did not
stand to gain from the reduced congestion or tkeofithe Fund insofar as it did not pay
for the expansion. This leaves only three expassiwaposed by the users that reduced
congestion and benefited from the Fund. All of thewolved the installation of
capacitors on existing lines. Two of these applcest were to the Comahue corridor: at
Henderson and Puelches (proposed in 1994 andletstal1996) and at Choele Choel
and Olavarria (proposed in 2001 and presently ucatestruction). The other application
was in the North West corridor at Recreo (propds#@l/ and installed in 2000).

In line with the previous calculations for the Rbukine, for each of these expansions we
have calculated a plausible range and average f@itiee short-run benefit of the
expansion, given the circumstances of the coraddne time, and a long-run estimate
assuming the system is fully adjusted (and typyaalbre congested). The same range of
benefits has been assumed for all three expansidghe Comahue corridor, though the
timings obviously differ by a few years. For thertthovest corridor we have taken the
range of benefits as the average congestion vatioedr($0.62) and after ($0.35) the
introduction of the capacitors. We have also cal&d the average cost of expansion on a
common basis, by converting the published coster(lbefore application of Salex
reductions, see Appendix) to an equivalent anregbiver 15 years, then dividing by
capacity-hours per yeal The long run calculations of benefit and costréfeaverages
over 8760 hours per year. The short-run calculatgpread the observed congestion
revenue over actual usage, hence the short-runlaatm of cost divides long-run cost

by an indicative 50% load factor. (In fact, loadtta varied around this level.) Table 8
sets out these values.

Table 8 Benefits and costs ($/MWh) for user-prodasepansions with Salex Funds

Expansion SR benefit SR cost LR benefit LR cost
Fourth Line $1-$3,ave. $2.30 $6.7-$10.8  $2.68 $3.35 - $5.40
H-P capacitors $1-$3,ave. $2.30 $2.66 $2.68 1.33

CC-O capacitors $1-$3, ave. $2.30 $2.28 $2.68 1.14%
Recreo capacitors  $0.35-$0.62, ave$0.49 $1.60 2%$2.3  $0.80

As calculated earlier, the range of short-run biénef the Fourth Line lies considerably
below the lowest short-run cost of the Line, assdbe long-run benefit in relation to

212 gpecifically, Fourth Line $36m/1225MWx8760 = $3188Vh, $58m/1225MWx8760 = $5.40/MWh;
H-P $3.5m/300MWx8760 = $1.33/MWh; CC-O $2.0m/200MWx876$1.14/MWh; Recreo
$1.4m/200MWx8760 = $0.80/MWh.
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long-run cost. In contrast, for the two Comahugacétors, the average short-run benefit
is of the same order as the short-run cost, antattez lies within the range of short-run
benefits. Moreover, the long-run benefit is abatité the long-run level of cost. For the
Recreo capacitors, the short-run benefits are bé#Hevghort-run cost, but the long-run
benefit is about three times the level of long-cost. In other words, both the Comahue
capacitors seem economic, and the Recreo capas#éens premature but potentially
economic, at least under expectations obtainirigeatime®™ In contrast, the Fourth Line
seems uneconomic under any plausible circumstambest-ourth Line was thus an
exception, and not characteristic of the operadiothe Public Contest method generally.

Conclusions

In privatising its electricity sector in 1992, Argaa adopted innovative arrangements
with respect to the regulation of transmission eg@n. The incumbent transmission
companies were forbidden to initiate expansionsapacity. With the exception of minor
investments, it was for users to propose and fieaoch expansions, using a prescribed
voting scheme called the Public Contest method.

The regulatory arrangements for transmission expans Argentina were not adopted
simply for ideological reasons. They reflectedrarsj and plausible belief, based on
much previous experience, that a traditional fraorvef regulation would fail to deliver
the improved efficiency that would be crucial toximaising economic development in
that country. The key to the success of the refarthe sector was to maximise the role
of market disciplines relative to political influes

It is widely held that this particular policy innatvon has been unsuccessful. This
conclusion is based almost entirely on the view tihe Public Contest method delayed
by many years a much-needed Fourth Line into Buéres, and was characterised by
problems in negotiating and securing consensus giti@nparties involved. Accordingly,
Argentina has been held up as an example of “hdvondo it” with respect to
transmission regulation. More generally, its exgrce has been used to suggest that
conventional methods of regulation should not ipdaed by methods that give a greater
role to market participants.

This paper has argued that these perceptions @eéct. Evidence suggests that the
Fourth Line was not much-needed. In terms of aggeeget benefit, it was uneconomic,
both at the time it was first proposed under the agangements, and also at the second
time too. Deferring the investment — actually byyanyear and a half rather than by

213 The Northwest corridor has been characterisechbpging expectations. “The 500 MW line from
Almafuerte up to El Bracho [through Recreo] wagimdlly installed in 1987 to provide a load flow to
meet demand in the northwest. But after the mat&eeloped, it began to appear attractive to install
generation in the northwest, and to use the lirtkénopposite direction, south from El Bracho tiytou
Almafuerte to supply Buenos Aires.” (Part Two abthaper, section 1.2) The Recreo capacitors were
proposed in 1997 as an economic way of meetingrtbieasing generation and demand. But at about the
same time as the capacitors came into servicedf,20new Australian mining project increased local
northwest demand by about 200 MW. The load fact@oothbound transmission was significantly
reduced, and in some hours load flow was in thesipe direction.
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many years — was beneficial rather than costly.edweer, the reason for the delay was
not the level of transactions costs or the ingbditthe parties to work together as
envisaged by the Public Contest method. Rathedetey was caused by the
uneconomic nature of the expansion, and the uniphality to the main parties involved.
That it was proposed at all reflects the interéshe main proponents in entering the
transmission business itself. When conditions chdrsp as to make the expansion
profitable to these participants, negotiations leefavthem were not unduly costly or
problematic and nor did they preclude consensuclnthe generators that voted against
the initial proposal worked actively with the progmts to develop a proposal that all
could support, and this succeeded.

Why was there such a strong view that the Fountle lWas desirable, and that delay
constituted serious failure? This is explicablésirms of public choice theory.

Politicians, governments and regulators all havantarest in promoting new
transmission lines. Transmission companies andactots have an interest in building
them. Distribution companies get improved qualitgervice and therefore lower penalty
costs for non-performance. Some generators bdnafithigher prices. For all these
parties, the potential benefits of transmissiora@sipn are significant. Under the
conventional regulatory process, the costs ofateselatively low, since they are spread
among a large number of consumers in the systeaamdmle. Such consumers do not
find it worthwhile to express a view, if indeed ytere aware of what is happening. In
consequence, transmission expansions find reagyosignd little opposition.

In contrast, the Public Contest method focusestisés of expansion on the
beneficiaries, who have to think seriously abouydraping the investment. It is not
surprising that the Fourth Line was widely held&desirable, that the beneficiaries
resisted when they realised the cost, that thigir@dverse vote was disappointing to
many, and that as a result the Public Contest rdetkelf was readily held to have failed.

In fact, however, the Public Contest method foraeeeded reappraisal of pre-reform
transmission investment policy, and a subsequearga#to a more economic policy. Far
from demonstrating the failure of the Public Cohtasthod, the Fourth Line experience
is an indication of its success, in terms of gneat®nomic efficiency. If the Fourth Line
was uneconomic from this perspective, the explandies in the system of pricing that
created congestion revenues, and thereby disttivéedecision, not in the nature of the
Public Contest method itself.

Part Two of this paper documents the subsequemtriexge of the Public Contest
method in Argentina after the Fourth Line.
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