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What is regulation?

Maximizing
Welfare

O
Authorities

Participants \

Regulation: the way authorities intervene in the electricity
industry to achieve specific socio-economic objectives.



What kinds of regulations are there?

Interventionist
A The government takes
charge of everything

Laissez-faire
A Total deregulation

Dirty
A Surprising
A Quick
A Hit and run
*
Clean

Ad hoc fixes  Consistent A Planned

A Incoherent A Internal coherence éGrac_iu_aI _
A Patchwork A The big picture Participative




Interventionist 0 Laissez-faire dimension
You may say a regulation limiting commercial activity is wrong.
Yet it is a choice made by the authority, an economical system choice.

Electricity has special characteristics which cannot be faced by total deregulation.
A minimum of coordination is required to conciliate the economical principles with
the laws of physics.

Clean o Dirty dimension
Clean, gradual, participative regulation is the desirable choice.
Yet there are emergency situations that call for quick dirty fixes.
Caution: Dirty regulation scares the investors and influences the long-run.

Consistent d Ad hoc dimension
A consistent regulation is always the best choice.

An ad hoc, case by case regulation leads to what Dr. W. Hogan has called “ t h e
slippery s | 0o eues i5olated solution brings various new problems that have to be
faced by the regulator. A snowball situation.



Regulation of the Colombian Electricity Market

1991 President and Ministry of
Constitution Mines and Energy
CONGRESS CNO
Primary source of all National Operation
regulation i
9 CREG Council
( ~\ Gas and Energy The authority has delegated
1994 Public : T on the industry the
: Regulation Commission -
Services and responsibility for the

\_

Electricity Laws

J

security, quality and
reliability of the operation

Surveillance by Public Services Superintendence




Fully operational Wholesale Electricity Market since 1995 resembling
that of England and Wales (pre-reform), with price bids by generators
in an uninodal spot market and financial OTC contracts to manage
risk.

Open Access and Price Cap for Distribution and Transmission (except
for the auctions of new investments).

Replacing the 1996 Capacity Payments, Firm energy obligation
auctions ensure supply in the middle and long term, allowing investors
to partially recover fixed costs.

Public and private ownership models co-exist. However, utilities
created before 1994 are only required to keep separate accounting,
and limitations on concentration have been challenged.

Retail competition accounts for 32% of the market.



1995 The Daily Spot Market

Day ahead auction Demand

i Mandatory supply side participation
(price bids)

i Hour power declaration obligation
i Day ahead Closed Envelope

i Partial allocation in the margin

i 24 hour Spot price >= bid price

i No demand contestability (inelasticity)

i Goal: Discovery of an efficient price




A Clean and consistent process brought us from a state owned sector to
a framework for a competitive market.

The decision for an uninodal spot market instead of a locational price
model:

Socio-economic policies. Socializing constraint costs to alleviate
less developed regions.

A plurality of products would harm liquidity. The Colombian
electricity sector amounts for a 53 TWh/Y demand.

A bid price system with mandatory declaration of availability
(interventionist regulation)

Generators not allowed to withhold power to rise price

Until the establishment of the Reliability Market, there was a price
cap related to lost load costs and reservoir operational limits. ‘



1995 to 2001 Constraints Regulation

Transmission Ideal Constraint costs
constrained | minus | unconstrained |equals [ il [llRl
dispatch dispatch demand

An uninodal spot market design requires a decision for the allocation of
constraint costs.

Expensive must-run generators were paid their bid price, while
transmission constrained generators kept inframarginal rents.



2001 Intervention to Constraints Costs

In 2001, terrorist attacks to the 7000, wilon pesos
infrastructure Increased the
magnitude of constraints all over Terrorist N
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the country. s00 | | attacks
Must-run generators could exercise

. 4000 - High bid
market power even if they prices Market
Increased the price bids steeply. 3000 4 power
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A drastic change to constraint costs
resulted. This was a dirty yet -
necessary regulation. -
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2006 The new Reliability Market was designed to give incentives to
investors in the long term in order, looking for efficient supply
adequacy for scarcity events

Firm Energy
Obligations

(MWh)

\_

f PRODUCT \

)

\_

Market mechanism

Up to 20 year
allocation for
greenfield projects

[ ALLOCATION \

J

[

\_

Price discovered in a

PRICE \

descending clock
auction

)

Firm Energy Obligations with ballast (generation assets and fuel contracts)

Obligations honored by the agents through their bids in the spot market
(ideal dispatch) when scarcity conditions arise.




The scarcity condition for the Firm Energy obligation is defined in
mar ket terms: oéwhen the sp

[ PRODUCT \ Spot price Scarcity

price

AN

Firm Energy \/
Obligations

(MWh)

\_ /

U The generator assumes the obligation to be dispatched in the spot market for a daily
guota when scarcity arises.

U Firm energy will be sold in the spot market with the scarcity price as a cap.
U The scheme resembles a market with a Call Option mechanism (with ballast).

U CREG was advised by Professor P. Cramton in the design of the scheme.



2009 Market information confidentiality intervention

CREG 06 Resolution, January 2009 (dirty, ad hoc, interventionist)

A\ Bid prices and all information from the dispatch process (except spot price) are
_ declared to be confidential for a three-month window.

A Market participants are blinded.

A\ CREG 127 Resolution, October, suspends confidentiality of information (except bid
prices). Valid until the end of both the programmed natural gas rationing and the El
Nifio 2009-2010 phenomenon.
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2009: Start up prices and the Economic Dispatch

CREG 51 Resolution, May (clean, consistent)
AGenerators are to bid start up prices separated from energy prices.
AStart up prices to be declared quarterly.

AThe dispatch methodology is adjusted to take into account the new
_information.

ASecondary regulation reserve, constraint costs calculations, short
term international transactions with Ecuador, and other market
_ details are adjusted as well.

AXM, the System Operator and Market Administrator, is to contract an
audit with an independent third party for the program and process
changes.



OTC Financial (Hedging) Market. The current situation

Generators

Spot market

!

Retailer 1 | | Retailer 1 | | Retailer 1
7 7
Spot/OTC1 | | Spot/OTC2
End users

Current OTC competitive market

In the current framework, each
retailer selects the desired mix of
spot purchases and OTC contracts.

OTC contracts are awarded through
a regulated public process.

There Is a strong concurrence among
retailers based on the generation
component they pass through the
tariffs to the end users.

CREG identified some problems in

the OTC contract processes destine
to the end users. A



20107 Single buyer in the Financial Market. CREG proposal

CREG proposes a single buyer
Generators mechanisms, where retailers are assigned
contracts for a 100% of their projected
! demand.
Spot MOR The contracts will be the result of multiple
market centralized auctions in  which the

Te— generators are free to participate.

A small portion of the demand will be
Retailer 1 | | Retailer 1 | | Retailer 1 | exposed to the spot market due to demand
projection inaccuracies.
v v v
MOR MOR MOR Retailers will pass the auction generation
price to end users. There will be no
Y Y Y competition at the retail level.

End users
| ta@&hange from a competitive market /
to a centralized, interventionist and not

Current CREG proposal consistent mechanism.
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20107 Single buyer in the Financial Market.
A Clean regulation process, so far

Aln 2006, CREG established the need to design a mechanism to
guarantee an efficient price formation in energy purchases for
regulated end users.

AProfessor Peter Cramton published a proposal in 2007, again as an
advisor for CREG.

Aln 2008, the CREG has published two revised versions of the proposal.

AThe whole process has been fully open to comments and counter
proposals by the industry and other interested parties.

AA new version of the proposal is expected to be produced by CREG in‘y -
the near future. y



20107 Single buyer in the Financial Market.

A Credit risk manage-
ment is a private
issue in current OTC
market.

The problem with Credit Risk

AXM s currently Generators
responsible for the ]
spot market cash
flows. Spot market oTC |

A Credit risk is full DN
collateralized. o '

vy Retailers
Yatjo,

A XM will be responsible for Generators
the spot market and MOR ]
cash flows.

MOR

financial  strength

required to retailers.

A A Credit factor based on

reduce the collaterals

will




The futures market. A consistent, laissez-faire alternative

A As an alternative to the single buyer mechanism, the agents are
exploring the creation of a futures market.

A Retailers would be able to hedge their price risk.

A Current OTC discrimination would be solved by the counterparty risk
assumed by the clearinghouse (no credit risk).

A A futures market would be more efficient.

A The continuity of current retail competitive market would not be
challenged.

A The issue of regulators competence.




Final Remarks

Interventionist
A The government takes
charge of everything

g .
Zone? A Total deregulation
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A Hit and run
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