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Current Basis for Hedging Decisions

Probabilistic Position

+ Volumetric forecast of load resource, given energy market volatilty,
resource outages and hydrological forecasts.

« Exposure Report

+ Captures portfolio exposure fo spot market price fluctuations.
Fundamental market views
Marginal MaR Ratio

+ Measures risk reduction as a result of incremental hedging

+ Ratio allows for comparative assessment of different commodity
hedges.

«~ |dentifies best commodity and month for hedge fransactions.
- Useful tool o allocate credit.
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MaR - Calculation
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Marginal MaR Ratio (Week Of 4/19/04)
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Future Enhancements

« Implement optimal total hedge quantities by month and
commodity.

« Determine sensitivity in probabilistic position with respect to
change in price/heat rate. ("gamma")

+ Enables better understanding sensitivities of PSE’s asset heat rates
w5, market haat rates,

+ Relationship is nonlinear.

» Incorporation of nonlinear hedges in Marginal MaR Ratio
Analysis (Collars, HR call options etc.)

« Continued incorporation of fundamental views in generation and
price modeling.

« Enhance optimal hedging strategies to minimize downside and
maximize upside.
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Historical Hedging: Example 1

Probabilistic June 2004 position as of 4/20/04

Tolal Net Exposure (.22 million)
Gas Exposure (33.83 milllon)
Fower Exposure (peak) $2.3 million
Power Exposure (off-peak) 51.32 million

« Portfolio is long power and short gas

« MaR analysis indicates buying gas and selling power reduces
downside risk.

« Fundamentally bearish market heat rates. Monetize relatively
high heat rates

= Hedging transaction; Sell 75 aMWs fiat and purchase 15,000
MMEBtus/day.
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Historical Hedging: Example 2

Probabilistic August 2004 position as of 4/20/04

Total Net Exposierne (3298 milllon)
Gas Exposure (32.39 milllon)
Power Exposure (peak) ($1.56 million)
Power Exposure {off-peak) $0.96 million

« Portfolio is short on peak power and gas, long off peak power.
MaR analysis indicates buying gas reduces downside.
Hedging transaction: Purchase 10,000 MMBtus/day.
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Spot Exposure & Probabilistic Position (4/19/04)
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Developing Key Inputs
Prit:i Muﬂtleligg yinpd

= Scenanos of prces are modelad
i represent possible futures
spot outcomes.

+ Econometnc regression Example of Price Scenarios
equations are usad o assess

comrelations between supply and
demand factors

+ To produce price Scenanos,
ihese eguations are solved
using fundamenial forecasis
{e.g. Z0P) and stochastc
wanables {g.g weathar).

Time
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Developing Key Inputs
Load Mugelir?g J 1P

« Another large rsk |s load
uncerizinty due to weather

# relalionship between load and
temperature s denmed

& histarical temperature
variafions are used in
conpunctian with load
A bemperature
relalionship 10 develap
load scenanos
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Develoﬂinﬁ iKey Inputs
oae

Thermal ing
« Modeling physical characteristics of
thermal units
* operational constraints Plant Heat Rate Curve
+ efficiency 12000
+ oulage characterisiics 9500 | _______J/_ Min ) =
+ NUG contract complexity \ constraint
s Gas-Power price corelation i b \\
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Developing Key Inputs
Hydro Modeling

o Ower pne-thind of PSE capaoty is
hydro based

+ Scenanos of hydro production are
mideted to represent poasitle
futures outcomes.

# Uncertainty in hydro production
represents @ huge volumelric
uncestainty

+ Comalation betwean price and hydro
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