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This report is based on and is an expansion of an analysis conducted for the State of Connecticut Energy Conservation Management Board (ECMB) as required by Public Act 07-242.  The analysis was funded by the Connecticut Energy Efficiency Fund (CEEF) Conservation Charge on customer energy bills.
This report was developed with assistance from a working group that included representatives from the Connecticut Light and Power Company (CL&P), the United Illuminating Company (UI), Environment Northeast, and the Energy Conservation Management Board.  The report reflects information provided by these organizations and individuals, but the conclusions are solely the responsibility of the author. 
Section 1:  Executive Summary

This report is an expansion of the report entitled, An Analysis of Demand for Electricity in Connecticut, prepared on October 22, 2007 and updated on January 28, 2008.  That report was prepared in response to Connecticut legislation (Public Act 07-242) that required the following in Section 97:

(c) Not later than October 15, 2007, the Energy Conservation Management Board shall file with the department, for the department to review and approve or to  review, modify and approve, an analysis of the state's electric demand, peak electric demand, and growth forecasts for electric demand and peak electric demand. Such analysis shall identify the principal drivers of electric demand and peak electric demand, associated electric charges tied to electric demand and peak electric demand growth, including, but not limited to, federally mandated congestion charges and other electric costs, and any other information the department deems appropriate. …….

This expanded report quantifies the components and drivers of the cost of electricity in Connecticut and describes the impact of peak demand on electric cost.  
It should be stressed from the outset that the principal drivers of electric peak demand are not the principal drivers of electric charges or the price of electricity.  Electric peak demand is driven by economic growth and the increased usage of weather sensitive equipment including air conditioning.  The price of electricity is driven by the cost of fuel used to generate electricity, exacerbated by high costs during peak demand periods and inefficient market rules/practices.  The following points are noteworthy:

· Generation service cost, which is driven by the cost of fuel used to generate electricity, was 67% of the January 2008 CL&P and UI average electric rates.  Distribution and transmission were 17.8 and 4.6 percent, respectively, of average rates.  Federally mandated congestion charges were 1.6% of average rates on January 1, 2008.  [see Exhibits 1 & 2]

· Energy cost was 71% of CL&P and UI generation service cost in 2007. [see Exhibit 3]  
· Connecticut’s 10% highest 2007 hourly loads were 13.8% of annual energy consumption, but 18.9% of estimated energy costs based on weighted real time and day ahead prices.   [see Exhibits 4-7]
· The intensity of demand clearly affects electric price.  In 2007 the 1% highest loads were 1.7% of annual energy use and 2.9% of annual energy costs.  Similarly, the 2% highest loads were 3.2% and 5.0% of annual energy use and energy costs, respectively. However, roughly two-thirds of high electric price hours do not occur in the high electric demand hours.  [see Exhibit 8]
· Long-run energy prices are forecasted to increase. [see Exhibit 9]
Exhibit ES-1

Relationship of ISO New England Electric Price and Natural Gas Price
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Key Conclusions

The following key conclusions are based on the analysis presented below:

1. Exhibit ES-1 (above) shows the relationship between ISO New England electric price and the price of natural gas.  The increase in electric price follows the increase in the price of natural gas, which is the fuel driving the cost of electricity. 
2. The generation service cost is two-thirds of the total cost of electricity and the primary reason electric costs increased in recent years.

3. The energy cost component of the generation service cost is driven by the cost of primary fuels such as natural gas and oil.  Other costs—such as capacity costs—affect the generation service cost.  However, the exhibits in this report clearly demonstrate that fuel costs are the primary determinant of the cost of electricity, and the primary cause of the recent increase in electricity prices. “Fuel costs, primarily natural gas, are the principal determinant of electricity costs.” [ISO New England, Electric Costs White Paper, June 1, 2006]  

4. The growth of peak loads have contributed to recent increases in electric prices, but the energy cost (driven by the cost of fuel) is the largest contributor to higher electric prices.
5. Electric costs are higher during peak demand periods, but other factors also affect electric costs.  To illustrate, high residential gas demand in the winter and capacity availability affect electric price by increasing the costs of fuel used for electric generation.  Market structure and market rules also influence energy prices.  Therefore, market structures and rules that do not prevent or that create market inefficiencies result in higher electric costs.

6. There are energy conservation measures that will mitigate the growth in peak demand and electricity use, and help control price increases.  However, future regulatory practices, changes in supply and the costs of primary fuels used for generation are very uncertain and key determinants of future rate charges.

7. Energy price forecasts from the Department of Energy indicate a gradual long-run increase in real energy costs.

Section 2:  Components of the Cost of Electricity 

The primary driver behind the increase in average electric rates is higher generation service costs as demonstrated in Exhibits 1 and 2.  Generation service cost, which is driven by the cost of fuel used to generate electricity, was 67% of January 2008 CL&P and UI average electric rates.  Distribution and transmission were 17.8 and 4.6 percent, respectively, of average rates.  Federally mandated congestion charges were 1.6% of average rates on January 1, 2008.  Similarly, Exhibit 3 shows that energy cost was 71% of CL&P and UI generation service cost in 2007.  Energy cost is driven by the cost of fuel used to generate electricity. 
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[FMCC, Federally Mandated Congestion Charges; GSC, Generation Service Charge; SBC, Systems Benefits Charge; CTA, Competitive Transition Assessment; C&LM, Conservation & Load Management]
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Product
Description

Energy
ISO-NE hourly markets, forward bilateral purchases, or owned-generation. Seller includes all risk premiums (e.g. for migration, forced-outage, etc.) and profit margin

Congestion
The incremental cost of energy in a given region (e.g. CT) that results when transmission interfaces are constrained, forcing more expensive local generation to be dispatched

Capacity
Seller's share of ISO-NE payments made to capacity resources in accordance with LICAP settlement

Ancillary Service
Seller's share of ISO-NE payments made to generation resources dispatched to provide ancillary power services (Automatic Generation Control and Locational Forward Reserves)

Uplifts
Seller's share of ISO-NE payments made to out-of-merit generation resources dispatched to provide 1st and 2nd contingency reserve protection

ISO Admin
Seller's share of ISO-NE O&M budget for various energy and reliability administrative services

RPS
Cost to acquire State-mandated Renewable Energy Certificates

Losses
Accounts for line losses from the ISO-NE transmission system to the end-use customer meters

Section 3: The Impact of Peak Demand on Electric Cost 

Exhibit 4 shows the 2007 Connecticut load duration curve.  The following exhibits and discussion focus on the highest loads to help quantify the impact of the level of electric demand on the cost of electricity.  Exhibits 5-7 demonstrate that electric price increases when the intensity of electric demand [peaks and hourly loads] increases.  However, the total electric bill increases during high demand periods because both electric usage is higher and the electric price increases. This is demonstrated by the fact that Connecticut’s 10% highest 2007 hourly loads were 13.8% of annual energy consumption, but 18.9% of energy costs.  [Estimated energy costs are based on a weighted average of real time and day ahead prices.]  Conversely, the lowest 10% of 2007 hourly loads were 6.8% of annual energy, but only 3.9% of 2007 costs. 

The intensity of demand clearly affects electric price.  Low-cost base load generation serves most demand during low demand hours, which lowers the cost of electricity in those hours.  Less efficient peaking plants with higher operating costs are added during high demand hours, thereby increasing the cost of electricity in high demand hours.  This phenomenon—using efficient production first—is characteristic of most industries and based on sound economic principles.   

Exhibit 4

2007 Connecticut Load Duration Curve
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Exhibit 5

2007 Connecticut Energy Usage and Cost* by Decile

 




 

By decile:
Percentage of costs
 
Percentage of Energy
 
Price Per MWh

Top 10%
18.9%
 
13.8%
 
 $     103.11 

2
14.4%
 
12.0%
 
 $       89.95 

3
12.2%
 
11.3%
 
 $       81.71 

4
11.0%
 
10.7%
 
 $       77.39 

5
10.2%
 
10.3%
 
 $       74.70 

6
9.3%
 
9.8%
 
 $       71.21 

7
8.0%
 
9.2%
 
 $       65.73 

8
6.9%
 
8.5%
 
 $       61.24 

9
5.3%
 
7.6%
 
 $       52.27 

Bottom 10%
3.9%
 
6.8%
 
 $       44.02 

 




 

 
 
 
 
Total=
 $       75.45 

*These data are based on ISO day ahead and real-time data for Connecticut, so standard offer prices and customers with independent bilateral contracts will not have the same energy costs or price signals.  However, all generators have access to comparable market information and fuel costs so over the long run standard offer and bilateral contract prices are likely to approximate the ISO market prices. The ISO New England 2006 Annual Market Report indicated that the 51% of loads were served by bilateral contracts, 45% by the day ahead market, and 4% by the real time market.

The formula for calculating hourly costs is:

· Day Ahead Price*Day Ahead Demand+Real Time Price*Demand Difference=Cost

· For example, the cost for the top demand hour in 2007 (July 10, hour 16) would be:

· $170.00*6361.7 + $228.39*(6831-6361.7) = $1,188,672

· The “effective price” (energy only- no FMCC) would be cost divided by actual demand 

· $1,188,672 / 6831 = $174.01
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2007 Connecticut Electric Energy Consumption and Costs

By Hourly load Deciles
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2007 Connecticut Electric Price Per MWh 

by Hourly Load Deciles

(The average annual cost was $75.45.)
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Exhibit 8 shows data for Connecticut’s 1% and 2% highest hourly loads from 2005 to 2007.  The top 1% hourly loads approximated 1.7% of annual energy consumption and 2.9% to 4.3% of annual energy costs.  Similarly, the highest 2% of the hourly loads accounted for 3.2% to 3.4% of annual energy consumption and 5.0% to 7.1% of annual energy costs.  

Also shown in Exhibit 8 are percentages of high price hours that occur during high demand hours.  In 2007, only 36% of the top 1% price hours occurred in the top 1% load hours.  Electric costs are higher during peak demand periods, but other factors also affect electric costs.  To illustrate, high residential gas demand in the winter and capacity availability affect electric price by increasing the costs of fuel used for electric generation.  
Exhibit 8

Connecticut’s 1% and 2% Highest Hourly Loads

(88 Hours & 176 Hours, Respectively)

 
 
 
 

 
2005
2006
2007

1% of Hourly Loads Exceed
6341 MW
6161 MW
5952 MW

% of Annual Energy in top 1%
1.7%
1.8%
1.7%

% of Annual Costs in top 1%
3.1%
4.3%
2.9%

Average Price* (Day Ahead + Real-Time component $)/MWh
$160.58 
$171.29 
$132.90 

% of top 1% Price Hours in top 1% Demand Hours
28%
52%
36%

 
 
 
 

2% of Hourly Loads Exceed
6050 MW
5733 MW
5568 MW

% of Annual Energy in top 2%
3.2%
3.4%
3.2%

% of Annual Costs in top 2%
5.4%
7.1%
5.0%

Average Price* (Day Ahead + Real-Time component $)/MWh
$144.45 
$151.27 
$119.58 

% of top 2% Price Hours in top 2% Demand Hours
23%
60%
28%

*These average prices do not include FMCCs, which would increase the prices by 10-15%.

Exhibit 9 presents energy price forecasts from the Department of Energy that indicate a gradual long-run increase in real energy costs. Future regulatory practices, changes in supply and the costs of primary fuels used for generation are very uncertain and the key determinants of future rate charges.  Energy conservation and load control measures can mitigate upward pressure on electric costs caused by higher fuel costs, but conservation measures alone are unlikely to produce lower electric prices unless accompanied with a profound technological change in the production of electricity.  Alternatively, lower electric bills at existing electric prices would require changes in the consumption habits of Connecticut electric customers. 

[image: image9.png]Connecicut Day Ahead Hourly Demand (MW)

8,000

7,000

6,000

5,000

4,000

3,000

2,000

1,000

+10% of Peak Hours are
over 4802 MW
*These hours represent

about 19% oftotal costs
and about 14% of total

energy

Source: ISO-NE, 2007 SMD Hourly Data, CT

1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000
2007 Ranked Hours




Section 4: Conclusions and Recommendations

The price of electricity is mainly driven by the cost of fuel (natural gas on the margin) used to generate electricity, exacerbated by high costs during peak demand periods.  The principal drivers of peak demand are not the principal drivers of electric charges or the price of electricity.  Roughly two-thirds of high price hours do not occur in high electric demand hours.  Market structure and market rules also influence energy prices.

The root motivation for the analyses presented in this report is a desire to find ways of lowering the cost of electricity.  Seeing that prices in unregulated markets are determined by the interaction of supply and demand, there are two fundamental ways to lower price: increase supply or lower demand.  A related way to lower price is to remove market barriers that hamper the forces of supply and demand from doing their jobs.  

No single program or action alone is likely to materially change short-run electric prices.  Customers wishing to reduce their total energy costs (and their energy bills) are best able to do so by reducing their energy consumption.  Increasing energy efficiency reduces both energy use and peak demand.  

Specific recommendations are available in existing reports such as the Integrated Resource Plan for Connecticut
  or the 2008 Conservation and Load Management Plan.
   Similarly, there are numerous noteworthy energy efficiency options such as the ones catalogued by ACEEE in their 2nd National Review and Recognition of Exemplary Energy Efficiency Programs.
 
Bruce Blakey & Associates
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Exhibit 2�CL&P-UI Generation Service Charge, 2000 - 2008
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Exhibit 1�CL&P & UI Average Electric Rates, 2000 - 2008


















































































































































� http://www.ctenergy.org/pdf/REVIRP.pdf


� http://www.ctsavesenergy.org/ecmb/documents.php?section=16


� http://www.aceee.org/pubs/u081.htm
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Energy Price Forecasts

0

2

4

6

8

10

12

14

16

1980 1990 2000 2010 2020 2030

Year

US Energy Price History / Forecast (2006 $ / MMBTU)

Crude Oil

Crude Oil Forecast

Natural Gas

Natural Gas Forecast

Coal

Coal Forecast

Source: Annual Energy Outlook 2008 (Early Release)

[image: image12.png]Daily Avg. Real Time Electric Price

150
125
100 ‘
g ' Electric Price
Linear Trendiine
= | ]
& i A
f BTV N
i AL
50 e e ! |
f
- \X,MMW‘ —— Electric Price - IS0 New England Hub
BN O N W I S, —— Natural Gas Price - Spot Market (Henry Hub)
ources! Eecric - 50 New Engla, £ rior o Pt
e e il LM Merc} 2003 ur presert —— Linear (Electric Price - 15O New England Hub)

& ®
& <
o o
& ¥
i >

15

125

10

75

25

Monthly Average Natural Gas Commodity Price

($iMcf)



[image: image13.emf]Exhibit 3

Approximate 2007 Energy Generation Cost Components

Courtesy of United Illuminating and Connecticut Light and Power
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