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Fleet Modeling Under Different Scenarios

The problem:

•

 
Estimate demand

•

 
Estimate fuel and operational costs

•

 
Estimate change in revenue

•

 
Estimate change in capacity factor

How?
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The GEMSET Regions

CALPX - The California Power Exchange, a portion of the 
NERC's Western Systems Coordinating Council (WSCC). 

•

 

East Central - East Central Area Reliability Coordination 
Agreement (ECAR).
Florida - Florida Reliability Coordinating Council (FRCC).

•

 

Mid-America - Mid-America Interconnected Network (MAIN).
•

 

Mid-Continent - the U.S. portion of the Mid-Continent Area 
Power Pool (MAPP).

•

 

Northeast - the U.S. portion of NERC's Northeast Power 
Coordinating Council (NPCC), excluding New York.

NYISO - The New York ISO, a portion of NERC's Northeast 
Power Coordinating Council (NPCC).
PJM - the Pennsylvania, New Jersey, Maryland Interconnect, 
which comprises the NERC's Mid Atlantic Area Council 
(MAAC).

•

 

Southeast - Southeast Electric Reliability Council (SERC).
•

 

Southwest - Southwest Power Pool (SPP).
Texas - Electric Reliability Council of Texas (ERCOT).

•

 

Western - the U.S. portion of the NERC's Western Systems 
Coordinating Council (WSCC), excluding California.
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PJM Highlights

•

 
Competitive Market appears to be working in this 
region

•

 
Demand/Energy forecast is less than 2% through 2015

•

 
Approx. 20-25% of energy sold on hour-by-hour, the 
remaining through bi-laterals

•

 
New plants being added to Fleet through an orderly 
process (a Queue)

•

 
Customer savings are minimal from established 
tariffs (Set by PUC’s)
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PJM Day-Ahead Price
 PJM Locational Marginal Price:  PJM ZONE January 2000-December 2000
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PJM Price Duration Histogram
PJM Locational Marginal Price

January 2000-December 2000
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PJM Hourly Demands - 2001
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x:/region pjm analysis/demand data/pjm scngforecast demand data.xls
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PJM Price vs. Demand Correlation
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GEMSET Fuel Regions 
FERC Form 423 Region Numbers
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NOTE: Alaska & Hawaii are 
Region 9

•

 

Region 1 – New England
•

 

Region 2 – Mid-Atlantic
•

 

Region 3 – East North Central
•

 

Region 4 – West North Central
•

 

Region 5 – South Atlantic
•

 

Region 6 – East South Central
•

 

Region 7 – West South Central
•

 

Region 8 – Mountain
•

 

Region 9 – Pacific
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Recent Henry Hub Trading

Presenter
Presentation Notes
The DOE GEMSET team monitors fuel prices as part of its mission to forecast electric generation prices in the various regions of the US.  One key element to the forecast of natural gas price are the spot market trading prices for gas delivered at the Henry Hub distribution point in Louisiana.  Natural gas is traded as a commodity on the New York Mercantile Exchange (NYMEX).  



GEMSET gets closing prices from the EIA Natural Gas Weekly.  When the market closes on the day of delivery, this is the spot market price actually paid;  the month-ending closing prices are shown on the chart as the orange line on the left.  Notice the extreme peak in December 2001.  This was due to unprecidented California natural gas prices that occurred when there was an extreme shortage of non-gas electric supply in California;  the unprecidented California prices pushed up the price everywhere, exacerbated by a  coincident lower-than-normal temperatures over most of the rest of US.  Gas rose above $10/million Btu.  In California, the delivered price was worse:  in one transaction Pacific Gas & Electric was forced to purchase gas at an incredible $59.42/million Btu (see EIA Natural Gas Weekly, Dec. 18, 2000)



The commodity traders buy and sell futures on NYMEX.  GEMSET gets this information directly from the NYMEX exchange postings.  These change minute by minute during trading hours;  GEMSET takes a ‘snapshot’ of this information near the time it makes a fuel projection.  The opening prices for future trades on one afternoon are shown as the white line to the right;  this represents gas trader’s opinion of where the price will be.  They have purchased positions and agree to buy gas at these prices at that future date.  



Also shown on the chart are the positions they held prior to the attack on the World Trade Center (the red line);  the yellow line shows what natural gas futures were selling for prior to 9/11 (this was a ‘snapshot’ of the trading on August 5, 2001).  This can be compared to the recent futures positions of the sellers (the white line).  Comparing the yellow line and white line, it is evident that the effect of the 9/11 attack on natural gas price trading was profound 6 months after the World Trade Center Bombing, near term trading is about $0.75 lower than it had been, while the price positions being sold for delivery  3 years  from now are about $0.50 lower.  



GEMSET Team Chart source spreadsheet:

x:/fuels/HenryHubNYMEX/PrePost911.xls



Data Sources:

http://www.eia.doe.gov/pub/oil_gas/natural_gas/data_publications/natural_gas_weekly_market_update/historical

http://www.nymex.com/markets/newquotes.cfm?showAll=on&contract=NG#NG



Slide and spreadsheet source prepared by:  Richard E. Weinstein, Parsons Corporation 2/18/2002 11:50 pm
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Estimating Fuel Price



$ 3 scenario$ 3 scenario

$ 4 scenario$ 4 scenario

$ 5 scenario baseline$ 5 scenario baseline

$ 8 scenario$ 8 scenario
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How GEMSET 
Forecasts the Future

GEMSET Support for 
Sub-Policy Planning

Older method “A”

New Method “B”:  “GEMSET”
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Build Region from Existing Fleet

October 1999-September 2000
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Units Arranged in Threshold Bid Price 
Order
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Build Region from Existing Fleet

Depending on the scenario,
the units will have been added 
to the existing fleet in prior 
years with the best available 
economic choice available up 
to that time

Units evaluated for any 
particular year must compete 
with what exists from prior 
years

Market penetration analysis

establishes market share,

based on economics, 

environmental regulation,

industry preferences, and 

industry risk acceptance

Market penetration analysis

establishes market share,

based on economics, 

environmental regulation,

industry preferences, and 

industry risk acceptance
Unit dispatch order may 
change due to changes in 
production costs
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Production Cost Estimates
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GEMSET Methodology for Study

Estimating the Effects of Competition
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Relating Demand and Production Costs to 
Threshold Bid Price

•

 
An unmanipulated market is a random walk

•

 
Gamesmanship establishes bid price, but all owners 
are constrained by their production costs

•

 
No model can predict the hour-by-hour variation

•

 
Expectation is that the amount of volatility and 
variability of bid prices to estimated production costs 
will over a year be about the same

•

 
An “inferred competition ratio” for each hour maps a 
bid strategy that in aggregate models bidding under 
the various scenarios
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PJM Price vs. Demand Correlation
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Forecast Prices and Dispatch for the 
New Scenario

October 1999-September 2000
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Projected demand, 

fleet to meet demand, 

fuel price establish the 

dispatch profile, and 

economics for new 

entries in each year

The forecast price profile will be different
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Estimated CF vs. Threshold Bid Price for Each Scenario
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HIGHER RISK -- Owner’s Return Depends on 
Uncertain Market Conditions

At $5/106 Btu average gas price
return would be inadequate
to pay back debt

-- investment ill-advised

Year 2000 PJM revenue possible --
established by the competitive market

Zero profit line for 
150 MW GT peaker
- PJM above = profit
- PJM below = loss

More hours of operation
but lower average price over the hours run

Fewer hours,
but higher 

peaking price
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Economics: $ 3 / 106 Btu Natural Gas
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Economics: $ 4 / 106 Btu Natural Gas
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Economics: $ 5 / 106 Btu Natural Gas
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Economics: $ 8 / 106 Btu Natural Gas
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Profit vs.  Natural Gas Price in PJM
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