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Contributors of data used or referenced in this report include the Connecticut Light and Power Company (CL&P), the Connecticut Municipal Electric Energy Cooperative (CMEEC), the United Illuminating Company (UI) and the Independent System Operator (ISO).  The analysis makes extensive use of publicly available information including information provided by the Connecticut Siting Council and the Connecticut Department of Public Utility Control.  The report reflects information provided by these sources, but the conclusions are solely the responsibility of the author. 
Section 1:  Executive Summary

Overview

Recent Connecticut legislation (Public Act 07-242) requires 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 report addresses the portion of Public Act 07-242 listed above. 

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.  To illustrate, generation services, which are driven by the cost of fuel used to generate electricity, were 59% of 2006 CL&P revenues for Residential Electric Service [Rate 1].  Distribution and transmission were 19.3 and 4.0 percent, respectively, of 2006 Rate 1 revenue.  Federally mandated congestion charges were 10.6% of Rate 1 revenue.  Similarly, generation cost was 60% of UI electric rates as of July 2007.  Electric demand affects the price of electricity, and reducing customer usage on-peak would lower customer costs.  However, “Fuel costs, primarily natural gas, are the principal determinant of electricity costs.” [ISO New England, Electric Costs White Paper, June 1, 2006]  This fact is also true for the future of the New England electric system, as confirmed by the recently-completed ISO-NE Scenario Analysis.

The company forecasts have been greatly simplified in recent years, so they do not have the equipment or end-use detail underlying the forecasts needed to answers specific questions about drivers of peak demand in the forecasts.  The Independent System Operator (ISO) forecast has essentially no end-use or even class detail.  The ISO energy and peak forecasts are reasonable, but have only marginal explanatory power.  Similarly, the sum-of-companies forecast is very reasonable. These forecasts address the larger purposes for which they have been designed, but they do not lend themselves to detailed analyses of the linkage between the drivers of electric demand and associated electric charges.  

The long-run ISO and sum-of-companies forecasts are essentially the same when one recognizes the uncertainty about the future.  The “future” hasn’t happened yet.  

Demand growth is driven by the residential and commercial classes.  The industrial class is essentially flat.  However, the industrial class has changed from traditional three-shift production to high tech industries that have operations that resemble the commercial class with temperature-sensitive equipment that contribute peak demand.  

Electric demand is driven by (a) economic growth and (b) the intensity of usage as measured by KWh use per customer.  Equipment mix and usage patterns determine use per customer.  In the residential class there is a trade-off between efficiency improvements that reduce demand and increased equipment that adds to load.  Big houses [“McMansions”] are driving demand.  In the commercial class customers in health care, finance and leisure industries are the major sources of energy and peak growth.  

The fundamental question is “How much of the growth in electric demand is driven by economic growth and how much is driven by the intensity of use, KWh per customer?”  

Key Conclusions

The analysis presented below includes the following key conclusions:

1. Generation service cost which is driven by the cost of primary fuels such as natural gas and oil is the principal driver of the price of electricity.  The growth of peak loads have contributed to recent increases in electric prices, but generation cost is the largest contributor to higher electric prices.  The forecasts filed with the Connecticut Siting Council do not provide any information on the impact of electric demand on charges that affect the price of electricity.

2. There are two components of the growth of electrical demand, (a) economic activity and (b) KWh use-per-customer which is driven by equipment mix.  Economic growth appears to be the largest component of forecasted growth of electric demand in Connecticut.

3. Historically the increased saturation of weather sensitive equipment [air conditioning] caused the summer peak load to growth faster than energy requirements [customer KWh usage plus losses].  Historically the load factor, which is the average hourly load as a percentage of the peak load, has declined for the summer peak and increased for the winter peak.  The forecasts have relatively flat peak load growth factors which may be optimistic.  

4. The forecast methodologies are credible and work with the data constraints that determine the types of models that are utilized by the different organizations.  Typically, the smaller the geographic area the greater the modeling problems.  The forecasts produced for Connecticut use aggregate or “top down” methodologies so there is little in the forecast details that explain the sources of peak growth.  Demand-side management conservation [DSM] is an input to the forecasts, not an output.

5. The ISO Connecticut forecast for the 2006 to 2016 period indicates energy and summer peak increase by 13.1 and 16.7 percent, respectively.  The Connecticut sum-of-companies forecast indicates energy growth of 10.4 percent and summer peak growth of 9.4 percent for the 2006 to 2016 period.  The forecasts are different because they are prepared independently with different models.  Also, the ISO forecast treats DSM as a supply resource (and past DSM is reflected implicitly in the econometric forecast) whereas the companies treat DSM savings as a reduction to energy and peak demand, explicitly.

6. In the sum-of-companies forecast company-sponsored DSM reduces 2016 retail sales by roughly 1800 GWh and  2016 summer peak demand by approximately 400 MW.

7. Residential demand is driven by new housing construction, the increase in the size of new homes, the increased share of homes that are single-family homes and the growing saturation of air conditioning [the major driver of summer peak demand].  

8. The commercial class which typically has customers with air conditioning grew from 41 percent of total electric sales in 1996 to 43 percent in 2006.  The commercial class which is a major driver of summer peak demand is significantly driven by health care, finance and leisure industries.

9. These forecasts are reasonable but vulnerable.  

10. There are several significant sources of uncertainty in the forecasted demand for electricity.  They include the following:

· The forecasted stability of the summer peak load factor is a departure from the historic trend, so that assumption could be optimistic.  The growth of summer peak could be underestimated.

· Forecasted electric prices are essentially flat after the near-term increases that are driven by high costs of fuels used for electric generation.  That forecast could be optimistic.

· The significant increase in the percentage of the population that is retired could have a material impact on economic growth and usage patterns.

Section 2:  The Independent System Operator and Sum-of-Companies Forecasts


Methodology

The ISO forecast methodology uses a state-level econometric model with load shapes used to derive peak loads.  [See LaCapra Associates April 2006 report to the Connecticut Energy Advisory Board.]  The ISO forecast has no end-use detail such as forecasted air conditioning demand.   UI and CMEEC use econometric and trend forecasting techniques in which sales are forecast by rate class.  CL&P forecasts sales by class [residential, commercial, industrial]  using Statistically Adjusted End-Use models for the residential and commercial classes.  The industrial class forecast is made with an econometric model.  Forecasted CL&P peaks are made with an econometric model that is driven by forecasted sales and weather.  [See 2007 Connecticut Siting Council filings of the ISO and the Connecticut utilities.]  
The forecast methodologies are credible and work with the data constraints that determine the types of models that are utilized by the different organizations.  Typically, the smaller the geographic area the greater the modeling problems.  The forecasts use aggregate or “top down” methodologies so there is little in the forecast details that explain the sources of peak growth.  DSM is an input to the forecasts, not an output.

Forecast of Connecticut Energy and Peak Demand

Exhibits 1 and 2 present the ISO and sum-of-companies forecasts of energy and peak demand.  The ISO Connecticut forecast indicates both energy requirements and peak demand over the 2007 to 2016 period grow at a compound annual rate of 1.0 percent.  The Connecticut sum-of-companies forecast indicates an annual energy growth rate of 1.0 percent and summer peak growth rate of 1.5 percent for the 2007 to 2016 period.  The forecasts are different because they are prepared independently with different models.  Also, the ISO forecast treats DSM as a supply resource whereas the companies treat DSM savings as a reduction to energy and peak demand.  The relatively flat summer peak load factors in the forecasts are a departure from trend.

Exhibit 1

ISO-NE Annual Energy, Seasonal Peak Load and Load Factor

Connecticut

 
Net
Summer
Load
Winter
Load

 
Energy*
Peak*
Factor
Peak*
Factor

 
GWh
MW
%
MW
%

 
 
 
 
 
 

1996
31095
5302
67.0
5281
67.2

1997
31180
5680
62.7
5046
70.5

1998
31352
5987
59.8
4977
71.9

1999
31767
6348
57.1
5617
64.6

2000
32009
5898
62.0
5576
65.5

2001
32580
6874
54.1
5180
71.8

2002
33192
6835
55.4
5043
75.1

2003
33647
6655
57.7
5631
68.2

2004
34171
6444
60.5
5957
65.5

2005
35202
7097
56.6
6026
66.7

2006
33653
7261
52.9
5697
67.4








1996 to 2006 % Change
8.2%
36.9%

7.9%


2007
33930
7320
52.9
5960
65.0

2008
34430
7450
52.8
6035
65.1

2009
35025
7625
52.4
6140
65.1

2010
35585
7790
52.1
6240
65.1

2011
36165
7955
51.9
6345
65.1

2012
36625
8090
51.7
6425
65.1

2013
37010
8200
51.5
6495
65.0

2014
37370
8300
51.4
6560
65.0

2015
37715
8390
51.3
6620
65.0

2016
38060
8475
51.3
6680
65.0

2006 to 2016 % Change
13.1%
16.7%

17.3%


2007 to 2016 Growth Rate
1.0%
1.0%

1.0%


*The forecasts do not include incremental utility-sponsored DSM savings.


Exhibit 2



Total Connecticut



Sum-of-Companies



Energy and Summer Peak




Energy GWh
Summer Peak*  MW



2007
33711
7034



2008
34125
7182



2009
34694
7299



2010
35021
7425



2011
35335
7531



2012
35725
7636



2013
35900
7770



2014
36220
7847



2015
36475
7927



2016
36812
8059



2007 to 2016 Growth Rate
1.0%
1.5%









* Peaks are summed by company, but the company peaks are not necessarily coincident. 

Therefore, in some instances the Connecticut peak will be slightly less than forecast.

Exhibit 3 presents forecasted sales by class based on the company forecasts submitted to the Connecticut Siting Council.  Forecasts of sales by rate class were spread to the classes [residential, commercial and industrial] based on FERC Form 1 data and judgment.  Different spreading assumptions would not change the total sales forecast or the basic messages about class growth rates.  Sales were spread to classes to demonstrate the linkage between economic drivers that are not available by rate class.  As shown in Exhibit 3 the commercial class grows the fastest followed by the residential class.  Forecasted industrial class sales which follows the business cycle as it affects Connecticut manufacturers are essentially flat.

Exhibit 3

Total Connecticut

Connecticut Retail Sales in GWh

Sum-of-Companies


Residential
Commercial
Industrial
Other
Retail

1996
             11,200 
          11,500 
           5,200 
        400 
      28,300 

1997
             11,100 
          11,700 
           5,100 
        400 
      28,300 

1998
             11,200 
          12,100 
           5,200 
        400 
      28,900 

1999
             11,800 
          12,200 
           5,300 
        400 
      29,600 

2000
             11,900 
          12,300 
           5,300 
        400 
      29,800 

2001
             12,100 
          12,800 
           5,100 
        400 
      30,400 

2002
             12,500 
          13,000 
           5,000 
        400 
      30,900 

2003
             13,200 
          13,200 
           4,900 
        400 
      31,700 

2004
             13,300 
          13,400 
           4,900 
        400 
      32,000 

2005
             13,800 
          13,800 
           4,800 
        400 
      32,800 

2006
             13,200 
          13,600 
           4,600 
        400 
      31,700 

10-Year Change
17.9%
18.3%
-11.5%
0.0%
12.0%

2007
             13,300 
          13,800 
           4,400 
        400 
      31,900 

2008
             13,500 
          14,100 
           4,300 
        400 
      32,300 

2009
             13,600 
          14,500 
           4,300 
        400 
      32,900 

2010
             13,800 
          14,700 
           4,300 
        400 
      33,200 

2011
             13,900 
          14,900 
           4,200 
        400 
      33,500 

2012
             14,100 
          15,100 
           4,200 
        400 
      33,900 

2013
             14,200 
          15,200 
           4,200 
        400 
      34,000 

2014
             14,300 
          15,400 
           4,200 
        400 
      34,300 

2015
             14,400 
          15,600 
           4,100 
        400 
      34,600 

2016
             14,600 
          15,800 
           4,100 
        400 
      34,900 

10-Year Change
10.6%
16.2%
-10.9%
0.0%
10.1%

Exhibit 4 summarizes the determinants of sales growth.  The economic drivers, households and employment, contribute more to growth than increased usage per customer.  As will be shown later, new homes and businesses use more electricity than existing ones so the contribution of economic growth to increased electric sales is probably understated.

Exhibit 4

Connecticut Electric Demand: Components of Growth


Percent Growth


1996 to 2006
2006 to 2016





Sum-of-companies Forecasts

Residential GWh Sales
17.9%
10.6%

Households
6.7%
5.2%

Usage
11.2%
5.4%

 

 

Commercial GWh Sales
18.3%
16.2%

Non-manufacturing Employment
10.8%
9.5%

Usage
7.5%
6.7%

 

 

Industrial GWh Sales
-11.5%
-10.9%

Manufacturing Employment
-21.3%
-4.5%

Usage
9.8%
-6.4%

 

 

Total GWh Sales
12.0%
10.1%

Real Personal Income
31.4%
24.4%

 

 

Energy
9.4%
10.4%

Summer Peak
37.8%
9.4%





ISO Forecast

ISO Energy
8.2%
13.1%

ISO Summer Peak
36.9%
16.7%

The ISO and sum-of-companies peak forecasts are the most likely or “50/50” forecasts.  Extreme weather occurs frequently, perhaps every third or fourth year, so a peak will exceed or fall short of the “50/50” forecasts on a recurring basis.  Also, please note the U.S. Department of Energy New England electric demand forecast for the 2006 to 2016 period is similar to the sum-of-companies forecast, indicating a 13.8 percent increase of total electric sales verses the 10.1 percent increase forecasted for Connecticut.

Section 3: Conservation in the Forecasted Demand for Electricity

The ISO forecast treats DSM as a supply resource, so it is not included in the ISO forecast of peak demand.  There is, however, some DSM implicitly embedded in the ISO forecast because the historic DSM would affect the econometric models that were estimated with actual energy and peak data. DSM is explicitly subtracted from the CL&P and UI energy forecasts and implicitly included in the peak forecast.  DSM is not explicitly reflected CMEEC forecast, but like the ISO forecast DSM is implicitly reflected in the econometric models.

The forecasts of DSM savings are significantly affected by actual DSM experiences and forecasted DSM budgets which determine the resources available for utility-sponsored DSM initiatives.  Also, the DSM impacts are an input to the forecasts, not an output.  Exhibit 5 summarizes the incremental savings from utility-sponsored DSM programs.  The largest savings occur in the commercial class followed by the residential class.  Total incremental saving in 2016 is roughly 1800 GWh.  [See Appendix 1] These saving reduce forecasted sum-of-companies energy requirements and peak demand in 2016 by 5 percent.
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Section 4: Forecast Drivers and Uncertainty 

Exhibit 6 and 7 demonstrate the trends in residential class KWh per household and commercial class KWh per non-manufacturing worker.  The growth of residential usage stalls due to recent price increases, then resumes a gradual increase.  The same trend occurs in commercial class KWh per non-manufacturing worker.
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Connecticut Residential KWh Per Household
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Connecticut Commercial KWh Per Worker
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Exhibits 8 and 9 demonstrate the role of new construction on the increase in residential use per customer.  For the northeast United States the average size of a new single-family house grew from 2000 to 2400 square feet over the 1988 to 2006 period.  The same trend occurred in Connecticut.  Also, there are relatively more single-family homes being constructed in Connecticut.  These two factors play significant roles in causing the growth of residential usage.  
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The increased saturation of residential air conditioning [see Exhibit 10] is a major driver of residential usage and summer peak demand.  CL&P estimates the saturation of central air conditioning in 2005 was roughly 30 percent.  Roughly half of residential customers have room air conditioning.  Whereas air conditioning was considered to be a luxury 20 years ago, today it is viewed as a necessity.  Also, incomes in Connecticut are high and air conditioning is only used for several months a year so the operating cost is manageable for most customers.
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Connecticut Annual New Single-Family Units 

As a Percentage of Total New Units
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Air Conditioning Saturation
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The potential impact of demographic change on Connecticut economic growth and residential class electric demand is an area of uncertainty.  The retirement age population [aged 55 and over] will be a much larger portion of the state’s population in the near term [see Exhibit 11].  It is unclear how much electricity will be purchased by older residents and how many of those retirees will actually stay in Connecticut.  
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Connecticut Population by Age Group
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Exhibit 12

2003 U.S. KWh Per Square Foot by Year Constructed

Non-Mall Commercial Buildings


Exhibits 12 through 15 help explain the growth of commercial class usage per non-manufacturing worker.  New commercial buildings use more electricity per square than older buildings [see Exhibit 12].  This occurs because new buildings are more likely to have energy intensive equipment such as computers which in addition to using electricity require air conditioning.  Also, new buildings are likely to have more floors than older buildings.  Electric consumption per square foot increases with the number of floors although electric consumption per worker declines [see Exhibit 13].
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Exhibit 13

2003 U.S. Electricity Consumption by Number of Floors

KWh per Sq. Foot MWh per Worker


Changes in Connecticut employment by sectors from 1997 to 2007 which are economic drivers of electric demand are shown in Exhibit 14.  Declines in industrial class electric sales are consistent with the declines manufacturing jobs in both the durable and nondurable goods categories.  Education and health was the fastest growing category that contributes to commercial class sales.  These jobs as well as most other non-manufacturing jobs are in air conditioned facilities.
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Exhibit 14

Change in Connecticut Employment 1997 to 2007


Exhibit 15 demonstrates 2003 MWh usage per U.S. worker by principal building activity.  Areas with the most intensive usage patterns could be logical areas to focus conservation initiatives. Unfortunately these data do not correspond to Connecticut employment categories shown in Exhibit 14.  
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Exhibit 15

2003 U.S. MWh Per Worker by  Principal Building Activity


As shown in Exhibit 16, the 2006 Connecticut summer peak was roughly 2000 MW above an average summer load.  That 2000 MW difference is a rough measure of added load from air conditioning and heat sensitive equipment.  
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You cannot eliminate that load, but some portion of the load could be reduced by DSM.   The logical question is, Who is creating the surge in demand that is creating the summer peak?  Load shape data shown in Exhibit 17 for residential and non-residential customers suggest that the residential class is the largest contributor to the spike in the summer peak.  The residential class peak day load is roughly double the residential class average summer load.  This suggests that for relatively short periods corresponding to heat waves residential customers dramatically increase their air conditioning demand.  Nonresidential customers, mainly the commercial class, increase their usage on peak days by roughly 40 percent compared to their average load.  These estimates are based on incomplete data, but they are generally indicative of what customers are driving the summer peak. [Exhibit 17 is based on UI, not statewide data.]
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Exhibit 18 and 19 show 2006 Connecticut electric sales as tabulated by the Federal Reserve Bank of Boston.  The residential and commercial classes are of comparable size, equaled 41 and 43 percent, respectively, of total 2006 sales.

Exhibit 18

Connecticut 2006 Monthly GWh Electric Sales by Class


Residential
Commercial
Industrial
Total

January
            1,234 
            1,134 
                 393 
           2,761 

February
            1,063 
            1,041 
                 393 
           2,497 

March
            1,164 
            1,113 
                 389 
           2,666 

April
               836 
            1,006 
                 387 
           2,229 

May
               874 
            1,115 
                 433 
           2,422 

June
            1,075 
            1,209 
                 450 
           2,734 

July
            1,457 
            1,316 
                 458 
           3,231 

August
            1,334 
            1,288 
                 425 
           3,047 

September
               878 
            1,087 
                 413 
           2,378 

October
               890 
            1,130 
                 412 
           2,432 

November
               988 
            1,062 
                 382 
           2,432 

December
            1,174 
            1,060 
                 387 
           2,621 

Total
          12,967 
          13,561 
              4,922 
         31,450 

Exhibit 19

Connecticut 2006 Monthly GWh Electric Sales by Class


Residential
Commercial
Industrial
Total

January
45%
41%
14%
100%

February
43%
42%
16%
100%

March
44%
42%
15%
100%

April
38%
45%
17%
100%

May
36%
46%
18%
100%

June
39%
44%
16%
100%

July
45%
41%
14%
100%

August
44%
42%
14%
100%

September
37%
46%
17%
100%

October
37%
46%
17%
100%

November
41%
44%
16%
100%

December
45%
40%
15%
100%

Total Year
41%
43%
16%
100%

Exhibit 20 and 21 demonstrate that the residential class usage has a very pronounced seasonal pattern.  The residential class is the largest contributor to both summer and winter sales therein making residential customers the largest contributors to the summer peak and probably the winter peak as well.  

It should be stressed that that actual hourly or peak loads by rate class do not exist because residential customers and most business customers do not have hourly meters.  Except for the largest customers, estimates of hourly loads and peak demand are based on load research samples.  Peak demand estimates by rate such as the estimates contained in cost of service studies confirm that the residential and commercial customers are the major contributors to peaks demand.  [See Appendix 2] These data confirm what we intuitively know.  Peak demand is driven by air conditioning primarily in the residential class with the commercial class adding significantly to peak demand.  Similarly, the winter peak is driven by heating demand in the residential class coupled with lighting load that moves the winter peak into the early evening.
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2006 Connecticut Monthly Electric Sales by Class
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Section 5: Electric Rates and Forecasted Peak Demand

The primary driver of electric rates is generation cost which is driven by the cost of fuel used to generate electricity.  Growth of peak demand contributes to higher electric prices.  Peak demand is driven by the underlying growth of temperature-sensitive equipment which is primarily driven by economic growth.  Air conditioning is the main driver of summer peak demand.

The ISO and company forecasts indicate essentially flat real electric prices after the near-term price increases caused by increases in the prices of fuels used to generate electricity.  This assumption is generally consistent with long-run trends in electric prices which cycled with cycles in fuel prices, but were relatively stable over the long run.  International events or technological breakthroughs, however, are wild cards that could make the actual electric prices dramatically different from the forecasts.  Quantitative statements about the linkage of future rate charges and growth in peak demand cannot be drawn from the forecasts provided by either the ISO or the Connecticut electric companies.  Peak demand will grow with economic growth and new equipment added by residential and commercial customers.  There are conservation measures that will certainly mitigate the growth in peak demand 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 the key determinants future rate charges.

While the forecasts do not provide guidance on the principal drivers of the price of electricity, actual data by the functional categories composing existing prices are informative.  To illustrate, Exhibit 22 shows the revenue and cents per KWh for CL&P Rate 1, Residential Electric Service.  Generation services which are driven by fuel costs were 59% of 2006 revenues.  Distribution and transmission combined were 21% of revenues.  Federally mandated congestion charges [FMCC] were 10.6% of Rate 1 revenues.  [Capacity charges are subsumed in Generation Services.]  Similarly, generation cost is the largest component of the other CL&P rates and the rates for UI and CMEEC. 

Exhibit 23 shows UI electric rates from 2000 to 2007.  Generation which includes capacity charges is the largest component of rates and has grown as a percentage of the total over time. 

Exhibit 22

CL&P 2006 Residential Revenue [Rate 1] by Category
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Current Actual Rates






Functional Category
Revenue $'000
Percent of Total
Cents/kWh



Distribution
 $          289,413 
19.3%
3.543



Transmission
 $           59,793 
4.0%
0.732



Conservation
 $           18,134 
1.2%
0.222



Renewable Energy
 $             6,045 
0.4%
0.074



Competitive Transmission Assessment
 $           85,034 
5.7%
1.041



FMCC-Delivery
 $           93,039 
6.2%
1.139



FMCC-Generation
 $           65,348 
4.4%
0.8



Generation Services
 $          882,685 
58.9%
10.806




 $       1,499,491 
100.0%
18.357
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United Illuminating Average Electric Rates, 2000-2007
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[FMCC, Federally Mandated Congestion Charges; EAC, Energy Adjustment Charge; GSC, Generation Service Charge; SBC, Systems Benefits Charge; CTA, Competitive Transition Assessment; C&LM, Conservation & Load Management]

The primary driver behind the increase in generation costs is the cost of fuel used to generate electricity.  Exhibit 24 shows an approximation of UI energy generation costs by component. Energy is 68 percent of the total, while the sum of capacity and congestion is 17 percent.  Similarly, Exhibit 25 shows the components of the wholesale electricity cost for a typical hour of a gas generation unit on the margin.  The fuel component is 84 percent of the total cost.  

Exhibit 26 shows the relationship between ISO New England electric price and the price of natural gas.  The increase in electric price follows the increase in natural gas, which is the fuel driving the cost of electricity.  Other costs such as capacity costs affect the cost of generation, but these exhibits clearly demonstrate that fuel costs are the primary determent of the cost of electricity, and the primary cause of the recent increase in electricity prices. 
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Energy Generation Cost Components
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[RPS is Renewable Portfolio Standard; Uplift is added cost from generation that is run based on a special requirement, not based on economics.]
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Components of New England Wholesale Electric Cost 2005
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Exhibit 26

ISO New England Electric Price

And

Natural Gas Price

(Source: Environment Northeast)
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Section 6: Recommendations

An analysis of sources of peak growth should be based on an analysis of historic contributors to peak growth, not an analysis of the forecasts.  While the current ISO and utility forecasts address the purposes for which they are designed, they are not designed to analyze conservation potential or the linkage of electric demand to rate charges.  Forecasted conservation savings are an input to the forecasts, not an output.  Similarly, the forecasted price of electricity which implicitly reflects future rate charges is a forecast input, not a byproduct of the demand forecast.  In fact, the forecasts assumed essential flat real electric prices after anticipated near-term price changes that are driven by energy costs.  More would be learned about actual peak growth and opportunities to conserve by analyzing actual customer demand as measured by actual customer consumption, customer surveys and load research.

Potential areas of customer-demand analysis could include the following efforts:

1. Identify the contribution to peak demand by rate class utilizing load research.

2. Using NAICS codes identify the types of building or industries that are driving peak demand.

3. Identify the impact of demographics on usage practices through an analysis or survey of residential customers.  Similarly, isolate the impact of size of dwelling on peak demand.

4. Possibly through data contained in a bill frequency analysis, identify the impact of customer size on the growth of electric demand.

5. Using estimates of the conservation saving of existing programs identify specific types of customers who have intensive usage patterns and/or are likely to implement conservation practices.

6. For Connecticut, duplicate the kind of information contained in the EIA Commercial Building Energy Consumption Survey.

7. In light of the fact that fuel costs drive generation cost and the price of electricity, it is unclear how significantly peak loads affect electric charges.  An analysis of the affect of energy and peak demand on electric charges could provide some guidance as to potential affect of different DSM programs on the price of electricity.

Appendix 1

Forecasted DSM Impacts

Total Connecticut

Sum-of-Companies Forecasts* Including Company-Sponsored DSM Savings



Total Sales GWh
Energy Requirements GWh
Summer Peak MW
Load Factor %
Winter Peak MW
Load Factor %

2007
 
               31,930 
               33,711 
                 7,034 
51.8%
                 5,680 
64.2%

2008
 
               32,324 
               34,125 
                 7,182 
51.4%
                 5,764 
64.0%

2009
 
               32,877 
               34,694 
                 7,299 
51.4%
                 5,830 
64.4%

2010
 
               33,186 
               35,021 
                 7,425 
51.0%
                 5,905 
64.2%

2011
 
               33,484 
               35,335 
                 7,531 
50.8%
                 5,959 
64.1%

2012
 
               33,856 
               35,725 
                 7,636 
50.6%
                 6,013 
64.3%

2013
 
               34,021 
               35,900 
                 7,770 
50.0%
                 6,067 
64.0%

2014
 
               34,328 
               36,220 
                 7,847 
49.9%
                 6,123 
64.0%

2015
 
               34,569 
               36,475 
                 7,927 
49.8%
                 6,176 
63.9%

2016
 
               34,888 
               36,812 
                 8,059 
49.4%
                 6,224 
64.0%

2007-2016 Compound Annual Growth Rate
1.0%
1.0%
1.5%

1.0%


*These are the forecasts filed with the Connecticut Siting Council.














Appendix 1 continued

Total Connecticut

Sum-of-Companies Forecasts** Excluding Company-Sponsored DSM Savings


DSM Savings GWh
Total Sales GWh
Energy Requirements GWh
Summer Peak MW
Load Factor %
Winter Peak MW
Load Factor %

2007
                    104 
               32,035 
               33,821 
                 7,057 
51.8%
                 5,698 
64.2%

2008
                    308 
               32,632 
               34,450 
                 7,250 
51.4%
                 5,819 
64.0%

2009
                    501 
               33,378 
               35,222 
                 7,411 
51.4%
                 5,919 
64.4%

2010
                    692 
               33,878 
               35,751 
                 7,579 
51.0%
                 6,028 
64.2%

2011
                    881 
               34,365 
               36,264 
                 7,729 
50.8%
                 6,116 
64.1%

2012
                 1,070 
               34,925 
               36,854 
                 7,877 
50.6%
                 6,203 
64.3%

2013
                 1,258 
               35,279 
               37,227 
                 8,058 
50.0%
                 6,291 
64.0%

2014
                 1,446 
               35,774 
               37,747 
                 8,178 
49.9%
                 6,381 
64.0%

2015
                 1,635 
               36,204 
               38,200 
                 8,302 
49.8%
                 6,468 
63.9%

2016
                 1,824 
               36,712 
               38,736 
                 8,481 
49.4%
                 6,550 
64.0%

2007-2016 Compound Annual Growth Rate
1.5%
1.5%
2.1%

1.6%


**These forecasts deduct the company-sponsored DSM saving embedded in the forecasts filed with the Connecticut Siting Council.

Forecasted peak are based on the percentage difference between forecasted sales and forecasted sales excluding forecasted DSM GWh savings.

Appendix 2

CL&P Non-Coincident KW Demand by Rate
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Testimony of C. Goodwin










Rate
Schedule/Description
Non-Coincident KW Demand
Percent of Total
Residential Class

1
Residential- Regular
             2,708,484 
40.8%
 

5
Residential- Electric Heat Regular
                872,646 
13.1%
 

7
Residential- Time-Of-Day
                      662 
0.0%
 

18
Controlled Water Heating
                      493 
0.0%
53.9%

21
Buy Back Interruptible Menu
 
 
 

27
Time-Of-Day General
                      972 
0.0%
 

29
Outdoor Lighting
                    7,451 
0.1%
 

30
Small General
                811,217 
12.2%
 

35
Intermediate General
                819,239 
12.3%
 

39
Interruptible Menu
 
 
 

40
Church and School
                  42,622 
0.6%
 

41
Large Church and School
                    9,857 
0.1%
 

55
Intermediate TOD Manufacturers
                171,887 
2.6%
 

56
Intermediate TOD Non-Manufacturers
                435,339 
6.6%
 

57
Large TOD Manufacturers
                294,708 
4.4%
 

58
Large TOD Non-Manufacturers
                423,956 
6.4%
 

115
Unmetered
                    6,928 
0.1%
 

116
Street & Security Lighting
                  24,583 
0.4%
 

117
Partial Street Lighting Service
                    6,346 
0.1%
 

984
Supplemental Power
 
 
 

985
Back Up Power
 
 
 

119
Special Contracts
                    4,139 
0.1%
 

 
 
             6,641,529 
100.0%
 

These data should be interpreted cautiously. Recent CL&P summer peaks have been in the vicinity of 5,500 MW.  The sum of the non-coincident demand by rate is well above recent actual peaks.  The percent contribution by rate to the non-coincident demand is generally indicative of relative contribution of rates to the actual peak demand.  Some rates such as 29, 116 and 117 [lighting] add essentially nothing to summer peaks, but contribute to winter peak demand.  The fundamental point of this exhibit is that the residential class is probably the largest contributor to Connecticut seasonal peak demands.

Bruce Blakey & Associates





Research, Analysis & Applications














































































































































































































PAGE  
2

