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Motivation

» The Brazilian electricity spot price (PLD)
is determined on a weekly-basis.

» We observe that it changes a lot in a
short period of time.

For example: In June 2019

Prices in the Southeast Market
1st week: R$42,35
2nd week: R$ 42,35
3rd week: R$ 78,89
4th week: 126,92
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GOAL

» The main goal of this paper is to model the
Volatility of the electricity spot price in Brazil.




BRAZILIAN ELECTRICITY
MARKET

» One of the largest of the world

» Installed Capacity = 160 GW

» Hydro-thermal, mainly hydro.

» Institutions well defined

» Large investments in Renewable sources

» Two different markets: Regulated and
Free Market.

» 4 regional markets




_ Brazilian Electricity Sector
Installed Capacity 171.257 GW

» Hydro 102.964 MW - 60,2 %
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BRAZILIAN ELECTRICITY
MARKET

» Market for differences

» Differences settled based on PLD, which is
the Settlement Price of Differences

» Minimum and maximum PLD
» Market rules and procedures




BRAZILIAN ELECTRICITY
MARKET

» The difference between the contracted
and verified values - energy market
traded short-term or Spot market - is
priced at PLD (price of settlement of
differences).

» PLD established in weekly basis.




Short - run market

» The difference between the contracted and
verified values - energy market traded short-
term or Spot market - is priced at PLD (price
of settlement of differences).
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SPOT PRICE - PLD

» PLD is not a result from demand and
supply.

» PLD reflects the forecast of the quantity
of water available in reservoirs for the
next week.

» PLD = min (future cost + immediate cost)
of use water.




PLD determination
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PLD Determination




Data - Jan 2003 - Oct 2019
886 obs
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Log Rtn PLD
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Auto-Correlation Function
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ARCH and GARCH Models

» ARCH (1,0) was ok, but not Strong model.

» But GARCH (1,1) was better for the four
markets. ©
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But why is it so volatile?

» Federal Constitution edited in 1988 was the
st to show environmental concerns.

» Since then no large reservoirs were built.

» Reservoirs in the past acted as a hedge in dry
periods.

» Since then hydro plants are of run-of-river

type.
» Price is determined by stochastic models




Storage capacity of water in
Brazil

Capacidade de Armazenamento
(Usinas Representando 75% do Armazenamento Total)
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But, demand is increasing. So
what’s the solution?
» Dispatch cheap thermal plants during all year.

» This would increase the price, but the
volatility would be softened.

» Change the way price is determined
- (Day-ahead markets)




Thank you

» andre.leite@live.com
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