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CAROLINA POWER & LIGHT COMPANY 

ENERGY FORECAST 

INTRODUCTION 

The methodology in this report of forecast energy usage requires the use of econometrics, which involves 

the application of statistical techniques to economics in the study of problems, analysis of data, and application 

of theories. This econometric forecast is based on equations which explain future usage in the different 

customer classes which CP&L serves (e.g., residential, industrial, commercial, etc.). These equations are 

derived by relating historical usage of electricity to economic and demographic (population characteristics) 

variables, and estimating the effect of each of the chosen variables on historical energy usage by the statistical 

technique known as regression analysis. These equations (known as behavioral equations) are derived for the 

most disaggregated groupings (sectors or sub-sectors) for which data is available, which further adds reliability 

to the entire forecasting procedure. 

When coefficients of the above described independent variables are estimated, summary statistical tests 

are performed on each. The inferences of these tests give an indication of how good the choice of variables 

has been to explain observed usage. The most common statistics which are used are the R-bar squared, 

the t-statistic, the Durbin-Watson statistic, the standard error and, in certain applications, the F-statistic. 

The R-bar squared is a measure of how well the chosen variables and their estimated coefficients explain 

the usage for all of the historical period. Obviously, 1.000, or 100%, indicates that all of the usage has been 

explained for each observation. This test is especially indicative when there are 'rich" or widely fluctuating 

data such as weather. A low R-bar square might indicate that the chosen variables have not adequately 

captured the variation of usage, or that some other specification should be investigated. The R-bar square 

measures the explanatory power of all the independent variables together. 



- 2 -

To test whether each chosen variable individually contributes significantly to the explanation of usage, 

t-statistics are calculated and tested. Generally, if the absolute value of a t-statistic is 2.0 or greater, it is 

concluded that that particular variable is significant in explaining the variation in usage. If the absolute value 

of a t-statistic is below the critical value, then it is concluded that the contribution to the explanation of 

movement in the usage by that chosen variable is not significantly different from zero. 

Variables whose I-statistics have statistically low values are generally dropped from the equation, and the 

equation is re-estimated with the remaining explanatory variables. In the theoretical case, if one begins with 

the true specification of a model and removes any explanatory variables from that specification, then the 

coefficients of the remaining explanatory variables will be biased if the removed variables are correlated with 

the included independent variables. However, in practical applications, one generally does not know the true 

specification of the model, but uses judgment as to what explanatory variables may cause changes in the 

dependent variable. With large sample sizes, evaluating the t-statistic of each variable will test whether the 

assumption that a particular explanatory variable contributes significantly to the dependent variable with 

precision and reliability was correct. Thus, with a sufficiently large sample, a low t-statistic can be interpreted 

as meaning that a particular variable does not have a systematic effect on the dependent variable; and thus, 

its removal will not reduce the explanatory power of the model. However, with small sample sizes comes a 

lack of precision. Removing variables from a regression strictly as a result of a low t-statistic lends itself to 

uncertainty as to whether that variable truly has no effect on the dependent variable, or whether the low 

t-statistic is a result of imprecision based on a small sample and that the variable does in fact contribute to the 

variation of the dependent variable. In other words, with small sample sizes, one cannot be sure whether or 

not a variable with a low t-statistic is a component of the true specification. In such cases, removal of those 

variables may lead to serious bias if they were part of the true specification and were correlated with the 

independent variable. 
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The Durbin-Watson statistic is a measure of autocorrelation or serial correlation ( correlation refers to 

interdependence between variables). Many economic indicators do not change instantaneously due to a given 

stimulus, but change more slowly over time. This carry-over into later periods can create residual 

autocorrelation. Employment, for example, frequently changes more slowly than output in both contractive 

and expansive phases of the economy. This lag can cause inefficiency in the estimated coefficients of the 

variables. A Durbin-Watson statistic of 2.0 indicates that there is negligible first-order autocorrelation in the 

regression. 

A Durbin-Watson statistic less than or more than the critical value for the given regression indicates that 

a correction for serial correlation should be made to minimize the inefficiency of the estimated coefficients. 

The type of correction necessary to eliminate or to minimize autocorrelation can be determined by an 

Autoregressive Integrated Moving-Average analysis. 

The standard error of regression indicates a range or band from the regression line into which a given 

percentage of the actual regressed values fall. A specification which very accurately captures the movement 

of the dependent variable will have a small standard error of regression and the error terms will be small 

relative to the magnitude of the dependent variable. 

The F-statistic is a measure of the significance of all of the variables acting in concert. In this report, the 

F-statistic indicates that the final behavioral equation does contain explanatory information. If the F-stat is 

above the critical value, the inference is that at least one of the coefficients in the behavioral equation is 

statistically significantly different from zero. 

R-bar square, t-stat, Durbin-Watson statistic, and standard error were calculated for each regression used 

in deriving the forecast equations used· by CP&L. An appropriate change was made in specification or a 

correction was made in the treatment of the data when the value of a calculated statistic was not acceptable. 

Thus, the appropriateness of chosen variables in explaining historical usage is statistically tested. 
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In performing econometric forecasts, it is sometimes helpful to use dichotomous or dummy variables. 

There are wo types of dummy variables which have been used extensively in deriving the forecast equations. 

The first type is seasonal dummies. 

Seasonal dummy variables are used to capture the variation in usage corresponding to the calendar month. 

The methodology is similar to a seasonal adjustment. Longer daylight hours, holiday usage, resort seasons, 

and many other non-stochastic (systematic) influences cause a variation in usage which follows a definite cycle. 

A seasonal dummy is specified to be 1 during a single month and O for the other eleven months. The 

estimated coefficient for the dummy gives the relative usage for that month attributed solely to a repetitive 

monthly variation. This coefficient could be thought of as a form of a seasonal adjustment factor. 

The second type of dummy is specified to capture the discontinuity of the equation due to a known change 

in usage. This known change could be the addition of a steam turbine for self-generation, a large chemical 

plant, a glass furnace, or any other specific change in observed usage. The use of dummies to capture 

discontinuities allows a greater data base to be used, and consequently the statistical advantage of being able 

to use a larger number of observations for modeling purposes. 

Some economic forecast data used to develop the Energy Forecast was obtained from Data Resources, 

Inc. (DRI). The Macro Economic Model of DRI forecasts economic variables for the United States (quarterly 

values throughout the forecast period). These particular projections do not forecast business cycles in the 

economy. The forecast values from the DRI Macro Economic Model become the input for the DRI Regional 

Information Service (RIS) models. One of the regions forecasted is the South Atlantic Region Model which 

includes the states of North and South Carolina. 

In the RIS Model, independent forecasts for major economic and demographic indicators are also made 

by state. The forecasts by states are reconciled to the region and the regions are reconciled to the Macro 

Model; thus, there is consistency and linkage in the state forecast with the national forecast. 
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CP&L has developed and maintains an economic model of the CP&L service area. The North Carolina 

RlS Model forecasts become input for the North. Carolina portion of the CP&L Service Area Economic 

Model, and the South Carolina RJS Model forecasts become input for the South Carolina portion of the CP&L 

Service Area Economic Model. The forecast values for economic variables in the CP&L Energy Model come 

from the CP&L Service Area Economic Model. 

While all economic variables play important roles in developing the forecast, future electricity prices are 

especially important. The electricity prices used in the forecast reflect the expected costs of CP&L's integrated 

resource plan. In addition, forecast prices also reflect general estimates of environmental compliance with the 

Clean Air Act amendments signed into law during 1990. 

Because integrated resource plans may contain minor timing or magnitude changes from year to year, 

expected future prices also vary from plan to plan. A comparison is made between the electricity prices 

produced by the resource integration process with those incorporated in the forecast. This price comparison 

showed negligible differences. 

A summary of the econometric Energy Forecast is shown in Table I and Table II on the following pages. 

Table I shows the energy projections for each customer class and total system including conservation activity 

but before reduction for the Company's load management activities. Table II, on the other hand, shows the 

energy projections for each customer class and total system after reduction for conservation activity and load 

management activity. When these two tables are considered together, they illustrate the effect of the 

Company's demand-side activities and non-price induced load management on future energy usage. 
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The forecast completed during 1991 incorporated for the first time the assumption of considerably slower 

growth. The city of Camden has given notice that it will no longer receive service from CP&L effective May 1, 

1995. The prospect of further load and customer losses due to changing relationships and power availability 

in our wholesale markets is increasing. In addition, the prospect of other issues involving increasing appliance 

efficiency standards, stricter building codes, industrial cogeneration, and the possible expansion of natural gas 

into the Piedmont and Tidewater regions of the service area all tend toward slower electricity growth. Table I 

and Table II reflect the increasing prospects for slower growth in future electricity needs served by CP&L. 

The exact timing and magnitude of load and customer attrition are highly uncertain. After careful review 

and consideration, the slower growth scenario stemming from our assessments of uncertainty (see Appendix A) 

was judged to be a suitable collective proxy for reduced growth in future electricity needs served by CP&L. 

As a matter of interpretation, both the higher and slower growth scenarios form an approximate upper and 

lower bound on future electricity needs to be served by CP&L. Given the continuing prospects in our retail 

and wholesale markets, we believe that the slower growth scenario best typifies CP&L's electricity future. 

This report summarizes the forecast of energy use using econometric methods. CP&L has also undertaken 

over the past several years the development of residential and commercial sector forecasts using end-use 

methods. Considerable effort has been expended to make the inputs to both the econometric and end-use 

models consistent. The forecasts using end-use methods are very close to the econometric projections. The 

high degree of similarity between these different projections serves as a verification and credibility check. A 

report of end-use results can be found in the report End-Use Eneri:y Forecast. 



" " RESIDENTIAL CH COMMERCIAL CH 

1986 9,028,062 9.5 6,364,888 6.9 

1987 9,614,322 6.5 6,731,821 5.8 
1988 9,854,258 2.5 7,059,737 4.9 

1989 9,942,971 0.9 7,378,331 4.5 

1990 10,013,870 0.7 7,669,623 3.9 

1991 10,Z70,072 2.6 7,411,169 -3.4 

1992 10,790,284 5.1 7,541,566 1.8 

1993 11,291,733 4.6 7,813,197 3.6 

1994 11,803,623 4.5 8,045,729 3.0 

1995 12,232,536 3.6 8,192,021 J.8 

1996 12,586,750 2.9 8,283,512 I.I 

1997 12,897,301 2.5 8,351,819 0.8 

1998 13,182,872 2.2 8,432,597 1.0 

1999 13,451,944 2.0 8,524,067 I.I 

2000 13,717,234 2.0 8,6'.>;,767 1.2 

10 yr. 

Cmpd. 3.2 1.2 

90-2£100 

2001 13,952,:>;5 1.7 8,709,184 1.0 

2002 14,184,089 1.7 8,770,748 0.7 

2003 14,408,415 1.6 8,837,520 0.8 

2004 14,612,524 1.4 8,909,655 0.8 

2005 14,806,015 1.3 8,994,744 1.0 

2006 15,015,181 1.4 9,090,043 I.I 

2007 15,225,589 1.4 9,201,493 1.2 

2008 15,454,llS 1.5 9,308,323 1.2 

2009 15,697,877 1.6 9,412,182 I.I 

2010 15,964,217 1.7 9,5'.>;,801 1.2 

20 yr. 

Cmpd. 2.4 1.1 

90-2£110 

CAROLINA POWER & LIGHT CO. 
ENERGY FORECAST 

NOT REDUCED BY CONSERVATION AND LOAD MANAGEMENT 
(IN MWH) 

SLOWER GROWTH SCENARIO 

" PUB ST.& " " SALES FOR 
INDUSTRIAL CH ff.LIGHT CH MILITARY CH RESALE 

11,053,697 3.1 92,866 -2.0 %1,006 5.8 5,32£1,207 

11,477,238 3.8 88,835 -4.3 995,020 3.5 5,749,167 

11,925,679 3.9 90,803 2.2 1,019,641 2.5 5,938,009 

12,344,506 3.5 93,660 3.1 1,060,617 4.0 6,016,311 

12,335,935 -0.1 95,640 2.1 1,067,179 0.6 6,211,715 

11,930,774 -3.3 95,500 -0.1 1,058,731 -0.8 6,063,351 

12,528,300 5.0 96,296 0.8 1,054,321 -0.4 6,151,281 

13,083,194 4.4 %,777 0.5 1,059,592 0.5 6,465,966 

13,7154,577 1.4 97,'.>;J 0.5 1,064,890 0.5 6,769,991 

13,347,009 0.6 97,747 0.5 1,070,215 0.5 6,896,754 

13,443,917 0.7 98,236 0.5 1,075,566 0.5 7,012,601 

13,560,071 0.9 98,727 0.5 1,080,944 0.5 7,141,530 

13,741,466 13 99,221 0.5 1,086,348 0.5 7,296,801 

13,909,4% 1.2 99,717 0.5 1,091,780 0.5 7,478,701 

14,033,047 0.9 100,215 0.5 1,097,239 0.5 7,646,904 

1.3 0.5 0.3 2.1 

14,147,201 0.8 100,717 0.5 1,102,725 0.5 7,824,943 

14,251,322 0.7 101,220 0.5 1,108,239 0.5 8,021,051 

14,336,424 0.6 101,726 0.5 1,113,780 0.5 8,221,178 

14,465,755 0.9 102,235 0.5 1,119,349 0.5 8,420,668 

14,658,'.>;9 1.3 102,746 0.5 1,124,946 0.5 8,630,873 

14,817,172 I.I 103,260 0.5 1,130,570 0.5 8,836,0ZI 

14,978,&50 1.1 103,776 0.5 1,136,223 0.5 9,048,116 

15,131,223 1.0 104,295 0.5 1,141,904 0.5 9,252,404 

15,287,456 1.0 104,816 0.5 1,147,614 0.5 9,451,444 

15,469,164 1.2 105,341 0.5 1,153,352 0.5 9,651,146 

1.1 0.5 0.4 2.2 

Table I 

" " " ANN. 
CH NCEMPA CH TOTAL GR. 

7.7 4,655,707 4.9 37,476,433 6.17 

8.1 4,933,251 6.0 39,589,654 5.64 

3.3 5,090,429 3.2 40,978,556 3.51 

13 5,318,182 4.5 42,154,578 2.87 

3.2 5,268,712 -0.9 42,662,674 1.21 

-2.4 5,465,311 3.7 42,294,908 -0.86 

1.5 5,429,553 -0.7 43,591,600 3.07 
5.1 5,622,707 3.6 45,433,165 4.22 
4.7 5,785,513 2.9 46,831,583 3.08 

1.9 5,899,728 2 47,736,009 1.93 
I .._, 

1.7 6,004,593 1.8 48,505,175 1.61 I 

1.8 6,110,861 1.8 49,241,252 1.52 

2.2 6,223,059 1.8 50,062,365 1.67 

2.5 6,338,850 1.9 50,894,555 1.66 
2.2 6,439,808 1.6 51,661,215 1.51 

2.0 1.9 

2.3 6,540,537 1.6 52,377,572 1.39 
2.5 6,641,498 1.5 53,078,166 1.34 
2.5 6,742,416 1.5 53,761,460 1.29 
2.4 6,849,138 1.6 54,479,323 1.34 
2.5 6,%1,318 1.6 55,Z/8,910 1.47 

2.4 7,070,025 1.6 S6,062,Z78 1.42 
2.4 7,189,974 1.7 56,884,023 1.47 
2.3 7,304,615 1.6 57,6%,879 1.43 
2.2 7,418,842 1.6 58,520,231 1.43 
2.1 7,530,47-4 1.5 59,400,49-4 I.SO 

1.8 1.7 



" " RESIDENTIAL CH COMMERCIAL CH 

1986 9.028.062 9.5 6,364,888 6.9 

1987 9,614,322 6.5 6,731,821 5.8 

1988 9,854,258 2.5 7,059,737 4.9 

1989 9,942,971 0.9 7,378,331 4.5 
1990 10,013,870 0.7 7,669,623 3.9 

1991 10,282,550 2.7 7,410,470 -3.4 

1992 10,832,WO 5.3 7,536,644 1.7 

1993 11,345,861 4.7 7,805,383 3.6 

1994 11,871,022 4.6 8,035,255 2.9 

1995 12,314,361 3.7 8,179,257 1.8 

1996 12,668,118 2.9 8,270,082 1.1 

1997 12,978,268 2.4 8,337,808 0.8 

1998 13,263,430 2.2 8,417,990 1.0 

1999 13,532,088 2.0 8,508,859 1.1 

2000 13,796,964 2.0 8,610,956 1.2 

10 yr. 

Cmpd. 3.3 1.2 

90-WOO 

2001 14,031,574 1.7 8,692,760 0.9 

2002 14,262,970 1.6 8,753,703 0.7 

2003 14,486,851 1.6 8,819,827 0.8 

2004 14,690,500 u 8,891,294 0.8 

2005 14,883,522 1.3 8,975,700 0.9 

2006 15,092,140 1.4 9,070,201 1.1 

2007 15,301,986 1.4 9,180,834 1.2 

2008 15,529,940 1.5 9,286,832 1.2 

2009 15,773,111 1.6 9,389,832 1.1 

2010 16,038,841 1.7 9,503,562 1.2 

20yr. 
Cmpd. 2.4 1.1 

90-2010 

1991 - Same as Reference Case 

CAROLINA POWER & LIGHT CO. 
ENERGY FORECAST 

REDUCED BY CONSERVATION AND LOAD MANAGEMENT 
(IN MWH) 

SLOWER GROWTH SCENARIO 

" PUB ST. & " " SALES FOR 

INDUSTRIAL CH H.LIOHT CH MILITARY CH RESALE 

11,053,697 3.1 92,866 -2.0 961,006 5.8 5,3W,207 

11,477,238 3.8 88,835 -4.3 995,020 3.5 5,749,167 

11,925,679 3.9 90,803 2.2 1,019,641 2.5 5,938,009 

12,344,506 3.5 93,660 3.1 1,0(,(),617 4.0 6,016,311 

12,335,935 -0.1 95,640 2.1 1,067,179 0.6 6,211,715 

11,906,891 -3.5 95,500 -0.1 1,058,731 -0.8 6,063,351 

12,401,369 4.2 96,296 0.8 1,054,321 -0.4 6,151,281 

12,938,376 4.3 96,777 0.5 1,059,592 0.5 6,465,966 

13,097,994 1.2 97,261 0.5 1,064,890 0.5 6,769,991 

13,156,908 0.4 97,747 0.5 1,070,215 0.5 6,896,754 

13,227,114 0.5 ·98,236 0.5 1,075,566 0.5 7,012,601 

13,317,067 0.7 98,727 0.5 1,080,944 0.5 7,141,530 

13,472,713 1.2 99,221 0.5 1,086,348 0.5 7,296,801 

13,613,987 1.0 99,717 0.5 1,091,780 0.5 7,478,701 

13,711,465 0.7 100,215 0.5 1,097,239 0.5 7,646,904 

1.1 0.5 0.3 2.1 

13,800,477 0.6 100,717 0.5 1,102,725 0.5 7,824,943 

13,877,105 0.6 101,220 0.5 1,108,239 0.5 8,021,051 

13,934,726 0.4 101,726 0.5 1,113,780 0.5 8,221,178 

14,034,092 0.7 102,235 0.5 1,119,349 0.5 8,4W,668 

14,195,639 1.2 102,746 0.5 1,124,946 0.5 8,630,873 

14,324,012 0.9 103,260 0.5 1,130,570 0.5 8,836,027 

14,455,455 0.9 103,776 0.5 1,136,223 0.5 9,048,116 

14,580,037 0.9 104,295 0.5 1,141,904 0.5 9,252,404 

14,704,503 0.9 104,816 0.5 1,147,614 0.5 9,451,444 

14,852,314 1.0 105,341 0.5 1,153,352 0.5 9,651,146 

0.9 0.5 0.4 2.2 

Table II 

" " " ANN. 
CH NCEMPA CH TOTAL OR. 

7.7 4,655,707 4.9 37,476,433 6.17 

8.1 4,933,251 6.0 39,589,654 5.64 

3.3 5,090,429 3.2 40,978,556 3.51 

1.3 5,318,182 4.5 42,154,578 2.87 

3.2 5,268,712 -0.9 42,662,674 1.21 

-2.4 5,465,311 3.7 42,282,803 -0.89 

1.5 5,429,553 -0.7 43,501,663 2.88 

5.1 5,622,707 3.6 45,334,661 4.21 

4.7 5,785,513 2.9 46,721,926 3.06 

1.9 5,899,728 2 47,614,969 1.91 

1.7 6,004,593 1.8 48,356,311 1.56 00 

1.8 6,110,861 1.8 49,065,W3 1.47 

2.2 6,223,059 1.8 49,859,564 1.62 

2.5 6,338,850 1.9 50,663,982 1.61 
2.2 6,439,808 1.6 51,403,552 1.46 

2.0 1.9 

2.3 6,540,537 1.6 52,093,733 1.34 
2.5 6,641,498 1.5 52,765,786 1.29 

2.5 6,742,416 1.5 53,420,504 1.24 
2.4 6,849,138 1.6 54,107,Z16 1.29 

2.5 6,961,318 1.6 54,874,743 1.42 

2.4 7,070,025 1.6 55,626,234 1.37 
2.4 7,189,974 1.7 56,416,366 1.42 
2.3 7,304,615 1.6 57,200,026 1.39 
2.2 7,418,842 1.6 . 57,990,163 1.38 
2.1 7,530,474 1.5 58,835,029 1.46 

1.8 1.6 
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SECTION I 

Econometric Energy Forecast 

In the Econometric Energy Forecast, we have regressed historical Total Residential Customers, All-Electric 

Use Per Customer, Water Heating Use Per Customer, Minimum Service Use Per Customer, Commercial 

Usage by SIC Code, Industrial Usage by SIC Code, Sales for Resale Usage, Other Sales to Public Authorities 

Usage, and Public Street and Highway Lighting Usage on independent variables which explain the variation 

of each dependent variable. In each case, the final specification reasonably explained the variation in the 

dependent variable and passed statistical tests of reliable coefficients. The coefficients were estimated using 

ordinary least squares, maximum likelihood, or transfer function techniques. In each case, the analysis was 

disaggregated to the extent of the availability of the data, and the interval was selected with the highest 

frequency of the available data in order to exploit the richness of the data. In most cases, monthly data was 

used over at least an 18-year interval for approximately 200 observations, or quarterly data for at least 18 years 

for at least 72 observations. In each grouping, the independent variables used along with the estimated 

coefficients and the applicable test statistics are shown for the final model. A plot shows visually the goodness

of-fit of the estimation with the actual data. 

A forecast equation is formed from the coefficients of the independent variables in each model. 

Forecasted values of the economic-independent variables from the CP&L Service Area Economic Model are 

used in these equations to produce a monthly or quarterly forecast. These forecast values are then summed 

to an annual frequency for the forecast summary. 
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I.1 RESIDENTIAL ECONOMETRIC FORECAST 

1) Residential Customers 

Historically, the total number of residential customers in the CP&L service area has correlated with the 

North and South Carolina stock of housing units and mobile homes. The level of long-run housing activity is 

a function of population growth, mortgage rates, depreciation of existing stock, and occupancy rate. 
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The total number of CP&L residential customers was regressed on the North and South Carolina stock 

of houses and mobile homes. The regression results and the applicable statistics are shown in Figure 1. 

A plot of the actual and model values for total residential customers is shown in Figure 2. The fit, which 

is statistically summarized by the R-bar squared, shows a very high degree of correlation. 
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ORDINARY LEAST SQUARES 

MONTHLY(1972:1 TO 1991:3) 231 OBSERVATIONS 
DEPENDENTVARIABLE: XCURSA 

1) 

2) 

3) 

4) 

COEFFICIENT 

3083.9 

0.905686 

113.982 

-97.6418 

18256 

STD.ERROR 

978.3 

0.02212 

41.51 

40.9 

1458 

T-STAT 

3.152 

40.94 

2.746 

-2.388 

12.53 

R-BARSQUARED: 0.9998 

F-STATISTIC(4,226): 247916.82 
DURBIN-WATSON STATISTIC: 2.2300 
DURBIN H-STATISTIC (LDV= 1): -1.8560 
SUM OF SQUARED RESIDUALS: 4.775E+08 

INDEPENDENT VARIABLE 

CONSTANT 

XCURSA\l 

KH&MH@NC&SC 

KH&MH@NC&SC\1 

DUMXCUR@838 

STANDARD ERROR OF THE REGRESSION: 1454 NORMALIZED: 0.002223 

WHERE: 
XCURSA 

KH&MH@NC&SC 

DUMXCUR@838 

TOTAL RESIDENTIAL CUSTOMERS -
SEASONALLY ADJUSTED 

CAPITAL STOCK OF HOUSING AND 
MOBIL HOMES FOR NORTH AND 
SOUTH CAROLINA 
RESIDENTIAL CUSTOMER DUMMY FOR 83:8 

Figure 1 
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For forecasting purposes, it is desirable to disaggregate total residential customers into those with electric 

space heat, .electric water heating only, and minimum service. Prior to the oil embargo of 1973 and the 

subsequent rise in the price of fuel oil, there were approximately 6,000 to 7,000 water heating customers added 

per year who heated primarily with fuel oil. The saturation of electric heat was constantly increasing while the 

minimum service customers were declining. After 1974, the number of electric water heating customers added 

annually dropped appreciably. Due to conversions in existing houses, the number of net all-electric customers 

was approximately equal to the number of net new customers. 

The percentage of the net total customers who were all-electric is shown in the following table: 

TABLE III 

Percent Net Total New Customers 
Who Were All-Electric 

1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 

64% 
69% 
76% 
82% 

109% 
99% 
91% 

131% 
98% 

104% 
108% 
118% 
114% 
94% 

104% 
103% 
98% 
96% 
98% 
99% 
98% 
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Space heating and water heating fuel choices by residential customers have been modeled in the 

econometric forecast using a multinomial logit approach. Using life-cycle costing theory as a general guide, 

some residential customers will switch among the main available fuels of electricity, gas, and fuel oil based on 

the perceived relative cost of each fuel. Even 'though space heating and water heating appliances have lengthy 

life cycles, continuing new construction and retrofits affect the total number of customers in each subclass. 

The multinomial logit approach allows these fuel type choices to be modeled using income and relative prices. 

The results of the logit approach are percentage shares by each subclass. Each subclass share is multiplied 

by the total number of customers to ·obtain the number of customers making up each subclass for the service 

area. 

The forecast proportions of all-electric, electric water heating, and minimum service residential customers 

have been cross-checked with the proportions projected from CP&L's residential end-use model. 

Table IV shows the forecast for the average number of residential customers by class and subclass. 
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RESIDENTIAL CUSTOMERS BY CLASS & TOTAL (1986-2010) 

ALL ELECTRIC WATER HEATER MINIMUM USE TOTAL 

CUSTOMERS CUSTOMERS CUSTOMERS CUSTOMERS 

1986 310,737 339,883 90,360 740,980 

1987 333,541 339,003 91,884 764,428 

1988 351,224 337,677 93,427 782,328 

1989 367,032 336,743 94,886 798,661 

1990 380,742 335,569 97,033 813,344 

1991 381,814 343,601 99,369 824,785 

1992 387,131 352,075 97,442 836,648 

1993 413,575 341,188 94,699 849,462 

1994 443,447 329,022 91,069 863,537 

1995 467,974 319,841 89,110 876,925 

1996 486,835 314,974 88,261 890,070 

1997 504,877 310,725 87,029 902,632 

1998 523,141 305,632 85,909 914,682 

1999 541,272 300,185 85,047 926,504 

2000 560,129 294,666 83,996 938,790 

2001 577,185 289,969 83,687 950,841 

2002 594,518 284,828 83,501 962,847 

2003 611,841 279,553 83,250 974,644 

2004 627,839 274,734 83,014 985,587 

2005 643,232 269,763 82,735 995,730 

2006 660,083 263,733 82,035 1,005,851 

2007 676,912 257,155 81,000 1,015,067 

2008 693,652 250,933 80,030 1,024,616 

2009 709,620 245,376 79,156 1,034,152 

2010 725,140 240,081 78,411 1,043,632 

1991 - Same as Reference Case 

Table IV 
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2) Residential All-Electric Use Per Customer 

Table V shows a summary of the forecast for the all-electric customers. The use per customer forecast 

equation came from a regression analysis where historical monthly usage was regressed on income, price, a 

structural shift price term, twelve seasonal dummies, winter weather, and summer weather. 

Real Disposable Income per Capita. Personal and Disposable Income per Capita expressed in real and 

nominal dollars were among the wealth terms specified for all-electric use per customer. Since the use per 

customer has generally decreased since the mid-1970's while income has increased, the sign on the coefficient 

for wealth is negative. This required the income term to be omitted in the final estimation. 

Wei2hted Heatin2 De2ree Days. The weather in the heating season is very significant with respect to 

usage as might be expected. In order to align the actual weather experienced during the period of the billed 

usage, it is necessary to weight the heating degree days by the actual meter reading cycles. 

Approximately one-twentieth or five percent of CP&L's residential meters are read each meter reading 

cycle. The first cycle is read five work days before the first of the month and indicates the usage of the past 

month. The second cycle is read the following work day and so on until the twentieth cycle is read. The total 

of these usage readings is recorded as the monthly total. As an example, the total March 1988 residential 

billing was based on actual usage from January 27 to March 23. Because there is no weather tabulation which 

covers this period, it is necessary to construct one. 
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ALL ELECTRIC CUSTOMERS 

MHW/CUSTOMER CUSTOMERS TOTALMWH 

1986 15.432 310,737 4,795,429 

1987 15.908 333,541 5,305,924 

1988 15.840 351,224 5,563,393 

1989 15.386 367,032 5,647,227 

1990 14.858 380,742 5,657,102 

1991 14.917 381,814 5,695,661 

1992 16.406 387,131 6,366,950 

1993 16.786 413,575 6,%9,727 

1994 17.051 443,447 7,593,273 

1995 17.242 467,974 8,114,578 

1996 17.372 486,835 8,518,753 

1997 17.448 504,877 8,885,490 

1998 17.486 523,141 9,239,240 

1999 17.492 541,272 9,577,835 

2000 17.474 560,129 9,911,311 

· 2001 17.439 577,185 10,204,777 

2002 17.389 594,518 10,494,275 

2003 17.334 611,841 10,783,245 

2004 17.279 627,839 11,053,895 

2005 17.228 643,232 11,317,245 

2006 17.187 660,083 11,603,582 

2007 17.164 676,912 11,904,375 

2008 17.165 693,652 12,214,679 

2009 17.195 709,620 12,534,012 

2010 17.259 725,140 12,876,703 

1991 - Same as Reference Case 

Table V 
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The first cycle of the March billing is read on February 25. The weather on that day then affects 5% of 

our customers. The second cycle is read on the next work day, and consequently the weather on this day 

affects ·the customers in the first and second cycles, or 10% of the total. Each day is calculated this way, and 

the results are used to weight the weather for the corresponding usage as it is billed. 

Four weather stations are used to weight the billing cycle usage. New Hanover Airport, Asheville Airport, 

and the Raleigh-Durham Airport are used as representative of the North Carolina weather. These are the 

only Class A reporting stations in the CP&L service area. Professional employees record the weather 

conditions at these stations hourly, and a summary is published monthly by the National Oceanic & 

Atmospheric Administration. 

Columbia Airport is used as representative of the South Carolina service area for several reasons. While 

Columbia is not in our service area, it has been determined by the National Weather Bureau that Columbia 

temperatures are representative of a geographic band extending from Columbia through Florence. 

Furthermore, we have done a study which verifies that the daily mean temperature from which heating and 

cooling degree days are calculated is not statistically different for the Florence and Columbia weather stations. 

By using Columbia weather as a proxy for Florence weather, more historical data is available as well. 

Daily degree days for these four Class A stations are calculated and weighted for the effect of the billing 

cycle. Monthly degree days weighted by the residential sales in the CP&L Eastern Division, Central Region, 

Western Division, and Southern Division are then calculated for the final system weighted heating degree days. 

The model indicates that approximately 8,000 1..-wh per customer per year are associated with heating 

degree days. 
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Weighted Cooling Degree Days. The system weighted cooling degree days are calculated exactly the same 

way as the system weighted heating degree days. In both cases, 65 degrees is used as the base. The model 

indicates that approximately 2,700 kwh per customer per year are associated with cooling degree days. 

Average Real Price of Electricity. The nominal average price for the all-electric customers is deflated by 

the Consumer Price Index. The price term used is for the preceding month which generally corresponds to 

the period of usage. This "price response" term also captures the effect of those measures which customers 

take to conserve electricity. These measures include, for example, adding insulation, using wood stoves or 

fireplaces, installing storm windows, etc. 

Marginal real price has also been researched for use in the residential models because of economic theory. 

The use of marginal real price produces negligible differences in the historical results and is difficult to forecast 

due to the unknown structure of future rate schedules. For these reasons, average real price has been used 

in the forecast models. 

Seasonal Dummies. The use of twelve monthly constants in the regression is a combination of the 

regression constant and the seasonal factors. This form of seasonal adjustment is used because, in some cases, 

it produces an estimation of the base load for comparison purposes. 

Conservation. Conservation activity models the effect of the second OPEC oil embargo of 1979 and the 

resultant shift in consumer behavior. This effect is in addition to the traditional consumer price response 

captured by the average real price of electricity. 

There is more apparent effect of conservation in the all-electric customer class than in the water heating 

and minimum-use class. Because the all-electric usage is higher, there is more opportunity to conserve. 
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The model of all-electric usage is shown in Figure 3. An ARIMA analysis indicated that this regression 

required a first-order autoregressive correction and a seasonal first-order autoregressive correction. The 

ARIMA analysis is shown in Figure 4 and a plot of the actual values versus the fitted values of usage per 

customer is shown in Figure 5. 
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ORDINARY LEAST SQUARES 

------------------
MONTHL Y(1975:1 TO 1991:3) 195 OBSERVATIONS 
DEJ'ENDENTVARIABLE: M@CR2 

COEFFICIENT STD.ERROR T-STAT INDEPENDENT VARIABLE 

1) 0.0024442 9.628E-05 25.39 WHDD65R@CPL 

2) 0.00179579 0.0002106 8.527 WCDD65R@CPL 

3) 1.94016 0.1303 14.89 SEASONM0l 

4) 1.73321 0.128 13.54 SEASONM02 

5) 1.48991 0.1216 12.25 SEASONM03 

6) 1.42665 0.1153 12.37 SEASONM04 

7) 1.51077 0.1146 13.18 SEASONM05 

8) 1.18996 0.1365 8.718 SEASONM06 

9) 1.21758 0.1485 8.198 SEASONM07 

10) 1.24732 0.1601 7,793 SEASONM08 

11) 1.23409 0.1505 8.202 SEASONM09 

12) 1.18417 0.1379 8.589 SEASONMl0 

13) 1.61681 0.128 12.64 SEASONMll 

14) 1.724 0.1241 13.89 SEASONM12 

15) -0.100417 0.02104 -4.773 SDUM• ARPER2\1 

16) -0.176012 0.01866 -9.432 WDUM• ARPER2\1 

17) -0.11659 0.006769 -17.22 0 PECII" ARPER2\1 

R- BAR SQUARED: 0.9671 (RELATIVE TO Y =0, RBSQ: 0.9964) 
F-STATISTIC(l7,178): 3168.2395 
DURBIN-WATSON STATISTIC: 0.9023 
DURBIN H-STATISTIC (LDV= 1): 7.6645 
SUM OF SQUARED RESIDUALS: 1.496 
STANDARD ERROR OF THE REGRESSION: 0.09168 NORMALIZED: 0.06365 

Figure 3 



WHERE: 
M@CR2 

WHDD65R@CPL 

WCDD65R@CPL 

ARPER2 

SEASONM0l 

SEASONM02 

SEASONM03 

SEASONM04 

SEASONM05 

SEASONM06 

SEASONM07 

SEASONM08 

SEASONM09 

SEASONM10 

SEASONM11 

SEASONM12 

WDUM 

SDUM 

OPECII 
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USAGE PER CUSTOMER - ALL ELECTRIC -
(MEGAWATT HOURS) 
HEATING DEGREE DAYS - 65 BASE - WEIGHTED 
FOR BILLlNG CYCLES AND RESIDENTIAL SALES 
IN CP&L DMSIONS 
COOLING DEGREE DAYS - 65 BASE - WEIGHTED 
FOR BILLlNG CYCLES AND RESIDENTIAL SALES 
IN CP&L DMSIONS 
AVERAGE REAL PRICE OF ELECTRICITY 
ALL ELECTRIC 
SEASONAL DUMMY FOR .JANUARY (1 = TIIBREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR FEBRUARY (1= TIIBREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR MARCH (1= TIIBREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR APRIL (1= TIIBREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR MAY (1= TIIBREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR JUNE (1= TIIBREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR. JULY (1 = TIIBREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR AUGUST (1 = TIIBREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR SEPTEMBER (1= TIIBREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR OCTOBER (1= TIIBREIN, 
0ELSEWHERE) 
SEASONAL DUMMY FOR NOVEMBER (1 = TIIBREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR DECEMBER (1= TIIBREIN, 
0 ELSEWHERE) 
WINTER DUMMY (l=NOVEMBER - JUNE, 
0 ELSEWHERE) 
SUMMER DUMMY (1 = JULY - OCTOBER, 
0 ELSEWHERE) 
CONSERVATION RESPONSE TO 1979 OIL 
PRICE SHOCK 

Figure 3 (cont'd.) 
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COMBINED ARIMA/RBORESSION ANALYSIS 

CONVERGENCE TOLERANCE .... 0.01 

DEGREEOF DEGREEOF 
AUTOREGRESSIVE MOVING AVERAGE 

PROCESS PROCESS PROCESS 

NON-SEASONAL 0 
SEASONAL 1 0 

PERIOD OF SEASONALITY .... 12 

CONVERGED AFTER 2 ITERATIONS 

ORDINARY LEAST SQUARES 

MONTHLY(1976:2 TO 1991:3) 182 OBSERVATIONS 
DEPENDENTVARIABLE: WM@CR2 

COEFFICIENT STD.ERROR T-STAT 

1) 0.00244636 7.50IE-05 32.62 

2) 0.00176543 0.000162 10.9 

3) 1.77937 0.1027 17.32 

4) 1.5877 0.1005 15.81 

5) 1.35596 0.09553 14.19 

6) 1.29717 0.09157 14.17 

7) 1.4021)3 0.0916 15.31 

8) 1.15973 0.1181 9.822 

9) 1.19605 0.1261 9.483 

10) 1.22407 0.1354 9.043 

11) 1.20902 0.1281 9.438 

12) 1.1539 0.1203 9.592 

13) 1.47063 0.1023 14.38 

14) 1.56032 0.09769 15.97 

15) -0.0947429 0.01838 -5.154 

16) -0.155584 0.01489 -10.45 

17) -0.107377 0.00598 -17.95 

R-BAR SQUARED: 0.9799 (RELATIVE TO Y=0, RBSQ: 0.9979) 
F-ST ATISTIC(l7,165): 5070.0938 
DURBIN-WATSON STATISTIC: 2.0097 
DURBIN H-STATISTIC (LDV= 1): -0.065698 
SUM OF SQUARED RESIDUALS: 0.7834 

INDEPENDENT VARIABLE 

WHDD65R@CPL 

WCDD65R@CPL 

SEASONM0l 

SEASONM02 

SEASONM03 

SEASONM04 

SEASONM05 

SEASONM06 

SEASONM07 

SEASONM08 

SEASONM09 

SEASONMlO 

SEASONMll 

SEASONM12 

SDUM• ARPER2\1 

WDUM• ARPER2\l 

OPECII• ARPER2\I 

STANDARD ERROR OF THE REGRESSION: 0.06890 NORMALIZED: 0.04850 

Figure 4 
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STOCHASTIC ARIMA ANALYSIS 

MONTHLY(1975,1 TO 1991,3) 195 OBSERVATIONS 
VARIABLENAME, OLDERROR 
DEGREE OF DIFFERENCING = 0 
DEGREE OF SEASONAL DIFFERENCING = 0 
PERIOD OF SEASONALITY= 12 

MAXIMUM LIKELIHOOD COEFFICIENT ESTIMATES, 
COEFFICIENT 

0.5015 

0.4294 

STD.ERROR• 

0.06282 

0.06925 

T-STAT 

7.983 

6.2 

PARAMETER 

PHI 1 

SEASONAL PHI 1 

• MAXIMUM LIKELIHOOD ESTIMAIB, WITHOUT DEGREES-OF-FREEDOM CORRECTION 

LOG-LIKELIHOOD= 132.38352645 
STANDARD ERROR OF INNOVATION= 0.06578 
STANDARD ERROR WITH DEGREES-OF-FREEDOM CORRECTION= 0.06612 

ANALYSIS OF THE RESIDUALS 
MEAN= -0.002. STANDARD DEVIATION= 0.066 

AUTOCORRELATION STA TIS TIC& 
APPROXIMATE STANDARD ERROR= 0.074 
Q-STATISTIC, CHI-SQUARED (22 D.F.) = 45.560 
LlUNG-BOXQ-STATISTIC = 50.1920 

LAG AUTO- T-STAT AUTO-
CORR. COVAR. 

1 -0.027 -0.361 0.000 

2 -0.023 -0.305 0.000 
3 -0.005 -0.071 0.000 
4 0.107 1.442 0.000 
5 0.08 1.075 0.000 
6 0.162 2.183 0.001 

7 -0.058 -0.779 0.000 
8 0.091 1.234 0.000 

9 -0,075 -1.015 0.000 
10 -0.041 -0.56 0.000 

II 0.086 1.164 0.000 

12 -0.002 -0.032 0.000 

13 0.1S1 2.032 0.001 

14 -0.14 -1,883 -0.001 

15 -0.043 -0.573 0.000 

LAG PARTIAL 

-1 - - - - - - - - - 0 +++ 
( .. ) 
( . ) 
( . ) 
( ... ) 
( ··•) 
( •••• 
( .. ) 

( ··•) 
c··· ) 
( .. ) 
( ... ) 
( . ) 
( •••• 
•••• ) 
( .. ) 

++++++ 

ACOR. T-STAT -1 - - - - - - - - - 0 ++ +++++++ 1 
-0.027 -0.361 ( .. ) 

2 -0.023 -0.315 ( . ) 
3 -0.006 -0.088 ( . ) 
4 0.106 1.432 ( ... ) 
5 0.086 1.164 ( ··•) 
6 0.175 2.363 ( ···>· 
7 -0.041 -0.551 ( .. ) 

8 0.09 1.221 ( ···) 
9 -0.095 -1.277 (* .. ) 

10 -0.09 -1.21 c··· > 
II 0.06 0.807 ( .. ) 

12 -0.045 -0.61 ( .. ) 

13 0.192 2.586 ( ... ). 
14 -0.153 -2.06 .... ) 

15 0.004 0.052 ( . ) 
Figure 4 (cont'd.) 
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To forecast with this model, it is necessary to have a monthly series of forecasted values of each of the 

independent variables in the regression equation. For the all-electric use per customer eq.uation, the values 

came from the following sources: 

Weighted Normal Heating Degree Days - Calculated by CP&L 

Weighted Normal Cooling Degree Days - Calculated by CP&L 

Conservation Effect - Represented by response to price 

Average Real Price of Electricity for All-Electric Customers -

Calculated by CP&L 

Seasonal Dummies - 1 for the given month and O elsewhere 
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3) Residential Water Heating Customers Use Per Customer 

Table VI shows a summary of the forecast for the water heating customers. The use per customer forecast 

equation came from a regression analysis where historical monthly usage for water heating customers was 

regressed on income, price, a conservation term, twelve seasonal dummies, winter weather, and summer 

weather. 

Real disposable income per capita was significant and positive for water heating customers. Summer 

weather affected usage of these customers more than winter weather, while the converse was true for the all

electric customers. 

Weif;lhted Heatinl;l Del;lree Days. The same heating degree days were used for the water heating customers 

as were used for the all-electric customers. The results indicate that approximately 1,300 k.vh per year per 

customer are associated with heating degree days. 

Cold weather not only affects the water temperature entering electric water heaters, but it also affects the 

electric usage of oil-fired and gas-fired heating systems. For example, residential central warm air furnace 

systems require approximately 1 kwh to run the furnace fan for each gallon of fuel oil burned. 
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WATER HEATER CUSTOMERS 

MWH/CUSTOMER CUSTOMERS TOTALMWH 

1986 10.461 339,883 3,555,602 

1987 10.628 339,003 3,602,931 

1988 10.558 337,677 3,565,085 

1989 10.510 336,743 3,539,334 

1990 10.593 335,569 3,554,773 

1991 10.267 343,601 3,527,732 

1992 10.451 352,075 3,688,661 

1993 10.536 341,188 3,609,193 

1994 10.603 329,022 3,503,427 

1995 10.664 319,841 3,430,227 

1996 10.721 314,974 3,401,531 

1997 10.756 310,725 3,371,083 

1998 10.782 305,632 3,328,449 

1999 10.816 300,185 3,284,586 

2000 10.850 294,666 3,237,531 

2001 10.882 289,%9 3,199,173 

2002 10.926 284,828 3,159,078 

2003 10.972 279,553 3,118,569 

2004 11.015 274,734 3,083,482 

2005 11.057 269,763 3,046,120 

2006 11.103 263,733 2,994,979 

2007 11.149 257,155 2,937,517 

2008 11.197 250,933 2,882,501 

2009 11.246 245,376 2,834,636 

2010 11.2% 240,081 2,790,275 

1991 - Same as Reference Case 

Table VI 
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Weighted Cooling Degree Days. The same cooling degree days were used for water heating customers 

as were used for all-electric customers. The results indicate that for the average water heating customer, 

approximately 1,800 J...vh per year are associated with cooling degree days. 

Average Real Price of Electricity. The water heating customer's average real price of electricity for the 

preceding month was used in the regression. Two separate price concepts were used and they are exclusive 

of each other. The first price concept estimates price response during the winter months, while the second 

concept estimates the price response during the summer months. 

The coefficients on these variables indicate that due to price response, water heating customers will reduce 

usage by approximately 120 l..vh in the eight winter months for each one cent real price increase, and will 

reduce usage by approximately 100 l..vh in the four summer months for the same price increase. The total 

indicates approximately a 200 J...vh reduction in annual usage for each one cent real price increase. 

Conservation. Conservation was statistically insignificant for the water heating customers. However, by 

dropping the explicit conservation term, the price response effect increased accordingly. 

Seasonal Dummies. As with the all-electric customers, these dummies capture the seasonal variation which 

is cyclic but not related to weather. 

Real Disposable Income per Capita. Real disposable income per capita averaged over the past twelve 

months is a measure of an individual's permanent disposable income. As this indicator increases, there is a 

general expectation of future increases in income, and additional electric consumption is a likely result. 

With the water heating customers, expectation of future increases in income frequently result in the 

purchase of air conditioning units. 
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The model of water heating usage is shown in Figure 6 and the ARJMA analysis in Figure 7. A plot of 

the actual values versus the fitted values of use per customer is shown in Figure 8. 

For the forecast, it is necessary to have a monthly series of forecasted values of each of the independent 

variables in the regression equation. For the water heating use per customer, the values came from the 

following sources: 

Weighted Normal Heating Degree Days - Calculated by CP&L 

Weighted Normal Cooling Degree Days - Calculated by CP&L 

Average Real Price of Electricity for Water Heating Customers -

Calculated by CP&L 

Seasonal Dummies - 1 for the given month and O elsewhere 

Real Disposable Income per Capita - CP&L's Service Area Economic Model 

Real disposable income per capita in the CP&L service area is forecast to increase at an average annual 

rate of 1.4% from 1991 to 2011. 
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ORDINARY LEAST SQUARES 

------------------
MONTHLY(l972:l TO1991:3) 231 OBSERVATIONS 
DE/'ENDENTVARIABLE: M@CR3 

COEFFICIENT STD.ERROR T-STAT INDEPENDENT VARIABLE 

1) 0.000390947 2.471E-05 15.82 WHDD65R@CPL 

2) 0.00110824 5.324E-05 20.82 WCDD65R@CPL 

3) 0.538182 0.02999 17.95 SEASONM0l 

4) 0.467191 0.02971 15.73 SEASONM02 

5) 0.47226 0.02804 16.84 SEASONM03 

6) 0.48928 0.02606 18.78 SEASONM04 

7) 0.459498 0.02531 18.15 SEASONM05 

8) 0.485869 0.02889 16.82 SEASONM06 

9) 0.500129 0.03119 16.04 SEASONM07 

10) 0.518552 0.03319 15.62 SEASONM08 

11) 0.510422 0.03134 16.29 SEASONM09 

12) 0.491165 0.02884 17.03 SEASONMlO 

13) 0.480574 0.02626 183 SEASONM!l 

14) 0.500231 0.02764 18.1 SEASONM12 

15) -0.0134122 0.003401 -3.943 WDUM' ARPER3\l 

16) -0.019982 0.004306 -4.641 SDUM' ARPER3\l 

17) 0.0245088 0.002764 8.869 MOVAVG(l2 TO l,RYDN@CPL) 

R-BAR SQUARED: 0.9559 (RELATIVE TO Y=0, RBSQ: 0.9991) 
F-STATISTIC(l7,214): 14950.949 
DURBIN-WATSON STATISTIC: 1.4242 

DURBIN H-STATISTIC (LDV= 1): 4.3755 
SUM OF SQUARED RESIDUALS: 0.1426 
STANDARD ERROR OF THE REGRESSION: 0.02581 NORMALIZED: 0.03045 

Figure 6 



WHERE: 
M@CR3 

WHDD65R@CPL 

WCDD65R@CPL 

ARPER3 

SEASONM0I 

SEASONM02 

SEASONM03 

SEASONM04 

SEASONM0S 

SEASONM06 

SEASONM07 

SEASONM08 

SEASONM09 

SEASONMIO 

SEASONMll 

SEASONM12 

RYDN@CPL 
WDUM 

SDUM 
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USAGE PER CUSTOMER - WATER HEATER -

(MEGA WATT HOURS) 
HEATING DEGREE DAYS - 65 - BASE - WEIGHTED 

FOR BILLING CYCLES AND RESIDENTIAL SALES 
IN CP&L DMSIONS 
COOLING DEGREE DAYS - 65 BASE - WEIGHTED 
FOR BILLING CYCLES AND RESIDENTIAL SALES 
IN CP&L DMSIONS 
AVERAGE REAL PRICE OF ELECI'RICITY -
WATER HEATER 
SEASONAL DUMMY FOR JANUARY (I= THEREIN, 

0 ELSEWHERE) 
SEASONAL DUMMY FOR FEBRUARY(!= THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR MARCH(!= THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR APRIL (I= THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR MAY(!= THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR JUNE(!= THEREIN, 

0 ELSEWHERE) 
SEASONAL DUMMY FOR JULY(!= THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR AUGUST(!= THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR SEPTEMBER(!= THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR OCTOBER (I= THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR NOVEMBER(!= TIIEREIN, 
0ELSEWHERE) 
SEASONAL DUMMY FOR DECEMBER(!= THEREIN, 
0 ELSEWHERE) 
REAL DISPOSABEL PERSONAL PER CAPITA INCOME 
WINTER DUMMY(!= NOVEMBER - JUNE, 
0 ELSEWHERE) 
SUMMER DUMMY(!= JULY - OCTOBER, 
0 ELSEWHERE) 

Figure 6 (cont'd.) 
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COMBINED ARIMA/REGRESSION ANALYSIS 

CONVERGENCE TOLERANCE .... 0.01 

DEGREEOF DEGREEOF 
AUTOREGRESSIVE MOVING AVERAGE 

PROCESS PROCESS PROCESS 

NON-SEASONAL 0 1 
SEASONAL 0 0 

CONVERGED AFTER 1 ITERATIONS 

ORDINARY LEAST SQUARES 

MONTHLY(l972:l TO 1991:3) 231 OBSERVATIONS 
DEPENDENTVAR!ABLE: WM@CR3 

COEFFICIENT 

1) 0.0004()4084 

2) 0.00113009 

3) 0.532059 

4) 0.461224 

5) 0.468128 

6) 0.487617 

7) 0.459552 

8) 0.484226 

9) 0.495248 

10) 0.512463 

11) 0.505487 

12) 0.48984 

13) 0.480434 

14) 0.497294 

15) -0.0142903 

16) -0.0208425 

17) 0.0247753 

STD.ERROR 

2.312E-05 

4.982E-05 

0.02807 

0.0278 

0.02624 

0.02439 

0.02369 

0.02704 

0.02919 

0.03106 

0.02933 

0.02699 

0.02458 

0.02587 

0.003183 

0.00403 

0.002586 

T-STAT 

17.47 

22.68 

18.96 

16.59 

17.84 

19.99 

19.4 

17.91 

16.97 

16.S 

17.23 · 

18.15 

19.55 

19.22 

-4.489 

-5.172 

9.579 

INDEPENDENT V AR!ABLE 

WHDD65R@CPL 

WCDD65R@CPL 

SEASONM0l 

SEASONM02 

SEASONM03 

SEASONM04 

SEASONM05 

SEASONM06 

SEASONM07 

SEASONM08 

SEASONM09 

SEASONMl0 

SEASONMll 

SEASONM12 

WDUM• ARPER3\l 

SDUM• ARPER3\l 

MOVAVG(l2TO l,RYDN@CPL) 

R-BAR SQUARED: 0.9614 (RELATIVE TO Y=0, RBSQ: 0.9992) 

F-STATISTIC(l7,214): 17071.012 
DURBIN-WATSON STATISTIC: 2.0650 
DURBIN H-STATISTIC (LDV= 1): -0.49411 
SUM OF SQUARED RESIDUALS: 0.1249 
STANDARD ERROR OF THE REGRESSION: 0.02416 NORMALIZED: 0.02850 

Figure 7 
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STOCHASTIC ARillA ANALYSIS 

MONTIILY(l972:l TO 19%3) 231 OBSERVATIONS 
VARIABLE NAME, OLDERROR 
DEGREE OF DIFFERENCING= 0 
DEGREE OF SEASONAL DIFFERENCING = 0 
PERIOD OF SEASONALITY = 12 

MAXIMUM LIKEUHOOD COEFFICIENT ESTIMATES: 
COEFFICIENT 

-0.41123 

SID.ERROR• 

0.06003 

T-STAT 

-6.85 

PARAMETER 

THETA l 

• MAXIMUM LIKEUHOOD ESTIMATE, WITHOUT DEGREES-OF-FREEDOM CORRECTION 

LOG-LIKFLIHOOD = 261.68822253 
STANDARD ERROR OF INNOVATION= 0.02328 
STANDARD ERROR WITH DEGREES-OF-FREEDOM CORRECTION= 0.02333 

ANALYSIS OF THE RESIDUALS 
MEAN= 0.000, STANDARD DEVIATION= 0.023 

AUTOCORRELATION STATISTIC& 
APPROXIMATE STANDARD ERROR= 0.066 
Q-STATISTIC, CHI-SQUARED (23 D,F.) = 42102 
UUNG-BOX Q-STATISTIC = 44.8156 

LAG AUTO- T-STAT AUTO-

CORR. COVAR. -1 - - - - - - - - - 0 + + + + + + + + + 1 
I -0.037 -0551 -0,00::, ( .. } 

2 -0.099 -I.SOI -0.000 c··· ) 
3 -0.069 -l.042 -0.000 ( .. ) 

4 -0.108 -l.638 -0.000 ( ... ) 
5 0.099 l.503 0.000 ( ·••) 
6 0.13] J.987 0.000 ( •••• 
7 0.Q18 0.267 -0.000 ( . ) 
8 -0.058 -0.888 -0.000 ( .. ) 

9 -0.073 -l.107 0.000 ( .. ) 

10 0.003 0.039 0.000 ( . ) 

11 0.lll l.691 0.000 ( ... ) 
12 0.175 2657 0.000 ( •••• 
13 0.039 0593 0.000 ( .. ) 
14 0 -0.002 -0.000 ( . ) 

15 -0.155 -2349 -0.000 •••• ) 

LAG PARTIAL 
ACOR. T-STAT -1 - - - - - - - - - 0 + + + + + + + + + 1 

l -0.037 -0551 ( .. ) 

2 -0.l -1524 en• ) 

3 -0.077 - l.171 c··· ) 
4 -0.126 - l.919 •••• ) 

5 0.074 1.129 .. ) 
6 0.114 l.726 ( ·•·) 
7 0.034 0511 ( .. ) 
8 -0.033 -0.504 ( .. ) 

9 -0.04 -0.602 ( .. ) 

10 0.009 0.142 ( . ) 
11 0.084 1.279 ( ··•) 
12 0.162 2464 ( •••• 
13 0.076 l.152 ( ... ) 
14 0.076 1.154 ( ***) 

15 -0.097 - 1.477 (* .. 

Figure 7 (cont'd.) 
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4) Residential Minimum-Service Customers Use Per Customer 

Table VII shows the summary of the forecast for minimum-service customers. The use per customer 

forecast equation came from a regression analysis where historical monthly usage for minimum-service 

customers was regressed on income, winter weather, real price, summer weather, and twelve seasonal dummies. 

The initial specification for the minimum-service use per customer was similar to ·the initial specification 

for the all-electric and water heating use per customer. The coefficients on the winter price term and the 

conservation term were not statistically significant in the first estimation. Real disposable income, however, 

was highly significant for the minimum-service class. 

Seasonal Dummies. These dummies are used to seasonally adjust the cyclic variations in usage which are 

not associated with the weather. 

Real Disposable Income per Capita. The use per customer for the minimum-service customers is highly 

correlated with real disposable income per capita in the CP&L service area. The coefficient on income is 

higher than the corresponding coefficient for the water heating customers when using the same values for 

income. As a result of historic income and air conditioning growth, the minimum-service use per customer 

is growing faster in percentage terms than other classes within the residential sector. 

Avera2e Real Price. The average real price response of the minimum-service customers was not 

statistically significant in the winter. There was a small response in the summer. Many of these customers use 

natural or bottle gas for space heating, water heating, and cooking. For these customers, air conditioning is 

a major electric end-use. 
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MINIMUM USE CUSTOMERS 

MWH/CUSTOMER CUSTOMERS TOTAL MWH 

1986 6.841 90,360 618,159 

1987 6.999 91,884 643,128 

1988 7.045 93,427 658,197 

1989 7.200 94,886 683,146 

1990 7.458 97,033 723,715 

1991 7.166 99,369 712,107 

1992 7.250 97,442 708,191 

1993 7.368 94,699 700,508 

1994 7.479 91,069 683,951 

1995 7.596 89,110 680,679 

1996 7.713 88,261 685,688 

1997 7.798 87,029 684,512 

1998 7.875 85,909 683,346 

1999 7.970 85,047 685,729 

2000 8.067 83,996 686,184· 

2001 8.166 83,687 692,869 

2002 8.285 83,501 702,263 

2003 8.407 83,250 711,586 

2004 8.525 83,014 721,074 

2005 8.640 82,735 730,001 

2006 8.759 82,035 734,935 

2007 8.876 81,000 736,644 

2008 8.994 80,030 738,414 

2009 9.108 79,156 740,600 

2010 9.220 78,411 743,814 

1991 - Same as Reference Case 

Table VII 
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Weighted Cooling Degree Days. The cooling degree days used in the regression were identical to those 

used in the all-electric and water heating regressions. It was found that cooling degree days alone did not 

adequately explain summer usage. It was necessary to add a time trend to capture the growth in the effect 

of cooling degree days as the saturation of air conditioning increased. 

CP&L customer surveys show an increase in air conditioning saturation for minimum-service customers 

since 1970. When one of these customers who is averaging 400 1--wh per month in the summer adds central 

air conditioning, usage could jump to 1400 bvh per month. As air conditioning saturation increases from year 

to year, a given number of cooling degree days will significantly increase the average use per customer. 

To capture this increase in saturation of air conditioners in the minimum-service class, the weighted 

cooling degree days were multiplied by a linear time series. This addition to the specification gave an R-bar 

square of . 9809. 

The original regression analysis is shown in Figure 9. The ARIMA analysis is shown in Figure 10 and the 

plot of the minimum-service use per customer actual values versus fitted values is shown in Figure 11. 

For the forecast, it is necessary to have a monthly series of forecasted values for each of the independent 

variables in the regression equation. For the minimum-service customers, the values came from the following 

sources: 

Weighted Normal Heating Degree Days - Calculated by CP&L 

Weighted Normal Cooling Degree Days - Calculated by CP&L 

Real Disposable Income - CP&L Service Area Economic Model 

Seasonal Dummies - 1 for the given month and 0 elsewhere 

Average Real Price of Electricity for Minimum Service Customers - Calculated by CP&L 

Real disposable income in the CP&L service area is forecast to increase at an average annual rate of 1.4% 

from 1991 to 2011. 
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ORDINARY LEAST SQUARES 

------------------
MONTHL Y(1972:1 TO 1991:3) 231 OBSERVATIONS 
DEPENDENTVARIABLE: M@CR4 

COEFFICIENT STD.ERROR T-STAT INDEPENDENT VARIABLE 

1) 0.000198887 1.907E-05 10.43 WHDD65R@CPL 

2) 2.1729E-06 8.688E-08 25.01 WCDD65R@CPL'TIME 

3) 0.016469 0.02454 0.671 SEASONM0l 

4) -0.0258311 0.02438 -1.06 SEASONM02 

5) -0.0275688 0.02283 -1.208 SEASONM03 

6) -0.01619 0.02075 -0.7803 SEASONM04 

7) -0.0349483 0.01922 -1.819 SEASONM05 

8) 0.0799208 0.0366 2.184 SEASONM06 

9) 0.0782308 0.0355 2.203 SEASONM07 

10) 0.0921608 0.03582 2.573 SEASONM08 

11) 0.0850734 0.03454 2.463 SEASONM09 

12) 0.0855095 0.03501 2.442 SEASONMlO 

13) -0.00985235 0.02004 -0.4917 SEASONMll 

14) 0.00093693 0.02218 0.04225 SEASONM12 

15) 0.0384618 0.002506 15.35 MOVAVG(l2TO l,RYDN@CPL) 

16) -0.0156308 0.0045 -3.474 SDUM' ARPER4\l 

17) 0.0571424 0.0041U 13.9 WDUM'SHIFI'801& 

18) 0.0357527 0.005654 6.324 SDUM'SHIFI'801& 

R-BAR SQUARED: 0.9751 (RELATIVE TO Y=0, RBSQ: 0.9984) 
F-STATISTIC(l8,213): 8116.3537 
DURBIN-WATSON STATISTIC: 1.1856 
DURBIN H-STATISTIC (LDV= 1): 6.1892 
SUM OF SQUARED RESIDUALS: 0.08870 
STANDARD ERROR OF THE REGRESSION: 0.02041 NORMALIZED: 0.04105 

Figure 9 



WHERE: 
M@CR4 

WHDD65R@CPL 

WCDD65R@CPL 

TIME 
SEASONM0! 

SEASONM02 

SEASONM03 

SEASONM04 

SEASONM05 

SEASONM06 

SEASONM07 

SEASONMOS 

SEASONM09 

SEASONM!0 

SEASONMll 

SEASONM12 

WDUM 

SDUM 

SHIFf801& 
RYDN@CPL 
ARPER4 
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USAGE PER CUSTOMER - MINIMUM SERVICE -
(MEGAWATIHOURS) 
HEATING DEGREE DAYS - 65 - BASE - WEIGHTED 
FOR BILLING CYCLES AND RESIDENTIAL SALES 
IN CP&L DMSIONS 
COOLING DEGREE DAYS - 65 BASE - WEIGHTED 
FOR BILLING CYCLES AND RESIDENTIAL SALES 
IN CP&L DMSIONS 
TIME TREND 
SEASONAL DUMMY FOR JANUARY(!= TIIEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR FEBRUARY(!= TIIEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR MARCH (1 = TIIEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR APRIL (1 = TIIEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR MAY(!= TIIEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR JUNE(!= TIIEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR JULY(!= TIIEREIN, 
o ELSEWHERE) 
SEASONAL DUMMY FOR AUGUST(!= TIIEREIN, 
o ELSEWHERE) 
SEASONAL DUMMY FOR SEPTEMBER (1 = TIIEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR OCTOBER(!= TIIEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR NOVEMBER (1 = TifEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR DECEMBER(!= TIIEREIN, 
0 ELSEWHERE) 
WINTER DUMMY(!= NOVEMBER - JUNE, 
0 ELSEWHERE) 
SUMMER DUMMY(!= JULY- OCTOBER, 
0 ELSEWHERE) 
SHIFT VARIABLE FOR 80:1 
REAL DISPOSABLE PERSONAL PER CAPITA INCOME 
AVERAGE REAL PRICE OF ELECTRICITY -
MINIMUM USE 

Figure 9 (cont'd.) 
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COMBINED ARIMA/REORESSION ANALYSIS 

CONVERGENCE TOLERANCE ..• 0.01 

DEGREEOF DEGREEOF 
AUIDREGRESSIVE MOVING AVERAGE 

PROCESS PROCESS PROCESS 

NON-SEASONAL 0 
SEASONAL 1 0 

PERIOD OF SEASONALITY .... 12 

CONVERGED AFTER 1 ITERATIONS 

ORDINARY LEAST SQUARES 

MONTHLY(1973,2TO 1991,3) 218 OBSERVATIONS 
DEPENDENTVARIABLE, WM@CR4 

COEFFICIENT STD.ERROR T-STAT 

!) 0.000201978 1.718E-05 11.75 

2) 2.!500E-06 7.918E-08 27.15 

3) 0.00611039 0.02293 0.2664 

4) -0.0383974 0.02258 -1.701 

5) -0.038613 0.0211 -1.83 

6) -0.0271769 0.01912 -1.421 

7) -0.04646Z3 0.01769 -2.627 

8) 0.073047 0.03336 2.19 

9) 0.0759478 0.03251 2.336 

10) 0.0895596 0.03288 2.724 

II) 0.0795634 0.03176 2.505 

12) 0.0772415 0.03204 2.411 

13) -0.0205235 0.01845 -1.113 

14) -0.00833806 0.02045 -0.4077 

15) 0.0398406 0.002263 17.6 

16) -0.016Z3 0.004014 -4.043 

17) 0.0550608 0.003634 15.15 

18) 0.0369361 0.004973 7.427 

R-BAR SQUARED, 0.9809 (RELATIVE TO Y=0, RBSQ,0.9988) 
F-STATISTIC(18,200), 10351.901 
DURBIN-WATSON STATISTIC 1.9182 
DURBIN H-STATISTIC (LDV= 1), 0.60360 
SUM OF SQUARED RESIDUALS, 0.06328 

INDEPENDENT VARIABLE 

WHDD65R@CPL 

WCDD65R@CPL'TIME 

SEASONM0l 

SEASONM02 

SEASONM03 

SEASONM04 

SEASONMOS 

SEASONM06 

SEASONM07 

SEASONM08 

SEASONM09 

SEASONM10 

SEASONM!I 

SEASONM12 

MOVAVG(12 TO 1,RYDN@CPL) 

SDUM'ARPER4\1 

WDUM'SHIFT801& 

SDUM•SHIFT801& 

STANDARD ERROR OF THE REGRESSION, 0.01779 NORMALIZED, 0.03528 

Figure 10 
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STOCIIASTIC ARIMA ANALYSIS 

MONTIJLY(1972:1 TO 1991:3) 231 OBSERVATIONS 
VARJABLENAME: OLDERROR 

DEGREE OP DIFFERENCING= 0 
DEGREE OF SEASONAL DIFFERENCING = 0 
PERIOD OP SEASONALITY = 12 

MAXIMUM LIKELIHOOD COEFFICIENT ESTIMATES: 
OOEFFICIENT STD. ERROR• T-STAT 

0399 

027325 

0.06044 

0.06716 

6.602 

4.069 

PARAMETER 

Pill 1 

SEASONAL Pill 1 

• MAXIMUM LIKELIHOOD ESTIMATE, WITHOUT DEGREES-OP-PREEDOM OORRECTION 

LOG-LIKELIHOOD= 291.44040472 
STANDARD ERROR OP INNOVATION = 0.01727 
STANDARD ERROR WITH DEGREES-OF-FREEDOM OORRECTION = 0.01735 

ANALYSIS OP THE RESIDUALS 
MEAN= 0.000,STANDARD DEVIATION= 0.017 

AUTOCORRELATION ST A TISTICS: 
APPROXIMATE ST AND ARD ERROR = 0.068 
Q-STATISTIC, CHI-SQUARED (22 D.F.) = 47262 
UUNG-BOX Q-STATISTIC = 50.7591 

LAG AUTO- T-STAT AUTO-

OORR. COVAR. -1 - - - - - - - - - 0 + + + + + + + + + 1 
0.038 0558 0.000 ( .. ) 

2 -0.131 -1.936 -0.000 •••• ) 
3 0.0I8 0271 0.000 ( . ) 
4 -0.036 -0537 -0.000 ( .. ) 

5 0.094 1392 0.000 ( ···) 
6 0217 3203 0.000 ( ·••)• 
7 0.046 0.674 0.000 ( .. ) 

8 -0.042 -0.626 -0.000 ( .. ) 

9 -0.07 -1.034 -0.000 ( .. ) 

IO 0.038 0555 0.000 ( .. ) 

11 0.029 0.428 0.000 ( .. ) 

12 -0.016 -0231 -0.000 ( . ) 
13 0.068 1.002 0.000 ( .. ) 

14 0 0.003 0.000 ( . ) 
15 -0.18 -2.661 -0.000 ., ... ) 

LAG PARTIAL 
AOOR. T-SfAT -1 - - - - - - - - -0 + + + + + + + + + 1 

0.038 0558 ( .. ) 

2 -0.133 -1.% .... ) 

3 0.03 0.436 ( .. ) 

4 -0.057 -0.842 ( .. ) 

5 0.107 1587 ( ... ) 
6 02 2.958 ( ···)· 
7 0.063 0.925 ( .. ) 

8 0.004 0.054 ( . ) 
9 -0.065 -0.957 ( .. ) 

10 0.04 0592 ( .. ) 

11 -0.029 -0.426 ( .. ) 

12 -0.06 -0.886 ( .. ) 

13 0.049 0.728 ( .. ) 

14 0.008 0.121 ( . ) 
15 -0.152 -225 .... ) 

Figure 10 (cont'd.) 
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5) Residential Total Forecast 

Table VIII summarizes the total residential forecast. The total usage for each class was calculated as the 

product of the average use per customer and the average number of customers. The residential customer total 

is the sum of the three classes. 

In the forecast, the all-electric use per customer increases slightly, while the number of customers also 

increases. Average water heating customer usage increases slightly over the forecast period, but total electric 

water heating customers decline. Minimum-service use per customer increases while the number of minimum

service customers decreases slightly. The combined result is that the average use per customer for the entire 

residential sector increases slightly. Total residential energy increases primarily because of customer growth 

along with increasing penetration of all-electrics. 



1986 
1987 

1988 
1989 

1990 
1991 
1992 

1993 
1994 
1995 

19% 
1997 
1998 

1999 
2000 
2001 

2002 
2003 
2004 

2005 
2006 
2007 

2008 

2009 
2010 
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TOTAL RESIDENTIAL CUSTOMERS 
(Excluding Residential Street Lighting) 

MWH/CUSTOMER CUSTOMERS TOTALMWH 

12.104 740,980 8,969,190 

12.4% 764,428 9,551,983 

12.510 782,328 9,786,675 

12.358 798,661 9,869,707 

12.216 813,344 9,935,590 

12.046 824,785 9,935,500 

12.812 836,648 10,718,800 

13.206 849,462 11,218,003 

13.581 863,537 11,727,561 

13.860 876,925 12,154,168 

14.051 890,070 12,506,078 

14.197 902,632 12,814,348 

14.319 914,682 13,097,662 

14.425 926,504 13,364,487 

14.516 938,790 13,627,502 

14.577 950,841 13,860,267 

14.634 962,847 14,089,823 

14.684 974,644 14,311,892 

14.726 985,587 14,513,790 

14.768 995,730 14,705,121 

14.825 1,005,851 14,912,134 

14.8% 1,015,067 15,120,449 

14.978 1,024,616 15,346,874 

15.074 1,034,152 15,588,544 

15.190 1,043,632 15,852,806 

1991 - Same as Reference Case 

Table VIII 
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I.2 COMMERCIAL FORECAST 

Table IX shows the summary of the forecast for the commercial sector. The commercial models were 

specified using monthly data and a logarithmic specification. In this form, the coefficients can be interpreted 

directly as elasticities. 

To account for the diversity of commercial customers, seven 1-digit commercial SIC Codes were used for 

the commercial forecast. An annual econometric model for the class as a whole cannot adequately account 

for the wide variety in the saturation of heating and cooling equipment, resort installations, or deviations from 

normal weather. To capture the effects of these variables, the CP&L models were specified on a monthly 

basis. 

Because electrical service to the commercial customers is currently supplied under a two-part rate, the 

marginal price of electricity does not capture the effect of the cost of service as well as the average cost. The 

demand component is fixed in a number of cases and, even where it can be controlled, the methods used to 

control the demand are generally one-time occurrences and remain constant for an extended period. As the 

demand charge goes up, it is quite possible that the energy charge could go down. The marginal cost does not 

reflect the trend, and consequently does not represent the true stimulus to the consumer. For these reasons, 

average real price is used in the forecasting models. 



%CH %CH 
YEAR YEAR 

AGRICULTURE AGO CONSTRUCTION AGO 

1986 351,067 4.0 41,086 10.6 

1987 391,935 11.6 44,378 8.0 

1988 413,261 5.4 47,025 6.0 

1989 452,342 9.5 49,779 5.9 

1990 501,691 10.9 51,891 4.2 

1991 486,953 -2.9 45,816 -11.7 

1992 501,846 3.1 39,355 -14.1 

1993 522,534 4.1 42,776 8.7 

1994 543,767 4.1 46,532 8.8 

1995 563,676 3.7 47,742 2.6 

1996 584,269 3.7 47,138 -1.3 

1997 605,601 3.7 46139 -1.9 

1998 627,437 3.6 45,934 -0.7 

1999 649,368 3.5 ,%,193 0.6 

2000 673,167 3.7 ,4.7,189 2.2 

2001 695,967 H 48,031 1.8 

2002 714,957 2.7 48,377 0.7 

2003 733,954 2.7 47,641 -1.5 

2004 754,065 2.7 46,579 -22 

2005 775,012 2.8 46,471 -02 

2006 795,527 2.6 46,519 0.1 

2007 816.905 2.7 46,831 0.7 

2008 840139 2.9 47,500 1.4 

2009 865,110 3.0 48,357 1.8 

2010 891,319 3.0 48,806 0.9 

1991 - Same a, RefercnceCa1e 

FINANCE 
INSURANCE 

ANDREALFSTATE 

553,014 
612,705 

666,679 

707,370 

728,004 
688,826 

707,640 

751,417 

789,542 

815,041 
832,988 

849,546 

864,308 
878,506 

894,267 

906,512 

916,521 

928,033 
9-40,115 

954,371 
970,631 

991,043 

1,011,443 

1,031,555 

1,054,607 

CAROLINA POWER AND UGI-IT CO. 
COMMBR.CIALBNBRGY REPORT 

(m MWb) 
(Reduced By CoalCIYllioa md Load Mmagcma:it) 

UflLITIES 
%CH %CH COMMUNICATION 
YEAR YEAR AND 

AGO GOVERNMENT AGO TRANSPORTATION 

13.5 580,435 0.5 624,490 

10.8 582,487 0.4 655,188 

8.8 584,952 0.4 704,392 

6.1 592,456 1.3 737,660 

2.9 603,2n 1.8 782,376 

-5.4 584,558 -3.1 768,076 

2.7 590,308 1.0 754,099 

61 590,943 0.1 781,934 

5.1 592,218 02 806,828 

31 593,913 0.3 806,155 

22 595,139 02 797,432 

2.0 595,822 0.1 790,139 

1.7 596,334 0,1 783,458 

1.6 596,952 0.1 778,881 

1.8 597,n6 0.1 776,353 

1.4 598,409 0.1 770,507 

1.1 599,152 0.1 763,889 

1.3 600,297 02 758,935 

1.3 601,514 02 754,878 

15 602,784 02 752,915 

1.7 604,013 02 752,218 

2.1 605,411 02 753,120 

2.1 606,748 02 752,457 

2.0 607,977 02 750,586 

2.2 609,120 02 749,463 

Table IX 

%CH %CH WHOLESALE %CH %CH 
YEAR ·YEAR AND YEAR TOfAL YEAR 
AGO SERVICES AGO RETAIL 'IRADE AGO COMMERCIAL AGO 

7.1 1,934,9')4 7.6 2,279,&J2 6.9 6,364,888 6.9 
4.9 2,045,683 5.7 2,399,445 5.2 6,731,821 5.8 
7.S 2,138,922 4.6 2,504,507 4.4 7,059,738 4.9 
4.7 2,237,693 4.6 2,601,a31 3.9 7,378,331 4.5 
6.1 2,318,507 3.6 2,683,882 3.2 7,669,623 

I 
3.9 ,,_ 

-1.8 2,254,740 -2.8 2,581,501 -3.8 7,410,470 -3.4 a, 
I 

-1.8 2,341,515 3.8 2,601,881 0.8 7,536,644 1.7 
3.7 2,406,636 2.8 2,709,143 4.1 7,805,383 3.6 
31 2,460,IJ27 22 2,796,341 31 8,035,255 2.9 
-0.1 2,498,243 1.6 2,854,486 2.1 8,179,257 1.8 
-1.1 2,531,869 1.3 2,881,248 0.9 8,270,082 1.1 
-0.9 2,556,439 1.0 2,894,022 0.4 8,337,8)8 0.8 
-0.8 2,573,861 0.7 2,926,659 1.1 S.417,m 1.0 
-0.6 2,597,166 0.9 2,961,794 12 8,508,859 1.1 
-0.3 2,626,387 1.1 2,995,867 12 8,610,956 12 
-0.8 2.646.291 0.8 3,027,043 1.0 8,692,760 0.9 
-0.9 2.663.m 0.6 3,047,436 0.7 8.,753,703 0.7 
-0.6 2,683,548 0.8 3,067,421 0.7 8.,819,827 0.8 
-0.5 2,703,422 0.7 3,090,722 0.8 8,891,294 0.8 
-0.3 2,ns,012 0,8 3,119,134 0.9 S.975,m 0.9 
-0.1 2,749,697 0.9 3,151,595 1.0 9,070_:nt 1.1 
0.1 2,779,695 1.1 3,187,828 1.1 9,180,834 12 

-0.1 2,809,166 1.1 3,219,279 1.0 9,286.lG2 12 
-02 2,837,213 1.0 3,249,034 0.9 9,389,832 1.1 
-0.l 2,867,419 1.1 3,282,"'8 1.0 9,503,562 12 
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TABLE X 

Energy Per Employee 
1973-1975 Average, CP&L Area 

CP&L Load Research Data 
(Reverified 1985) 

Annual MWH Per 
Sector Employee 

Services 10.832 

Finance, Insurance, Real Estate 8. 780 

Trade 7.764 

Transportation, Communication, Public Utilities 5.313 

Government 2.380 

Construction .549 
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The individual commercial SIC Code forecasting equations use a common set of variables. 

Employment. Employment is closely correlated with both energy utilization and floor stock in the 

commercial sector. In order to capture the seasonal variation in energy, the employment variable was not 

seasonally adjusted. 

Real Average Price. The average price for the commercial sector is deflated by the CPI. This price term 

reflects the mix and the varying cycles of commercial customers. Since response to price is not instantaneous 

in the commercial sector, we have used a twelve-month distributed lag. 

Seasonal Factors. The twelve seasonal factors or seasonal dummies account for the conventional seasonal 

variations including the usage at the resort areas which we serve. As resort commercial establishments open 

and close with the seasons, the number of customers fluctuates appreciably. These seasonal factors account 

for this fluctuation. 

Heating Degree Days. The heating degree days were weighted for the billing cycle just as they were in 

the residential model, but they were weighted by the four Class A weather stations and the commercial 

consumption in the four areas rather than residential consumption. Heating degree days are used in 

conjunction with installed heating equipment. As more heating equipment is connected, a given number of 

heating degree days will have more effect on total usage. The product of the 1.-w of heating equipment and 

degree days models this effect. 

Cooling Degree Days. The cooling degree days were weighted just as the heating degree days. Cooling 

degree days are also statistically significant. 

. The models were specified in the Log-Log Form. The regression models and the applicable statistics are 

shown along with an ARIMA analysis of the residuals. 
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Interesting insights to the commercial forecast can be obtained by assessing not only subgroup employment 

but also the energy intensity per employee in each subgroup. Table X shows that a change in the employment 

mix can influence future energy use just as readily as a change in total employment. While these energy 

intensities are not directly used in the forecast, they illustrate how changing employment mix can increase or 

decrease overall energy intensiveness. 

For the forecast, it is necessary to have a monthly series of forecasted values for each of the variables in 

the regression model. For the commercial sector, the values come from the following sources: 

Service area commercial employment comes from the CP&L Economic Model 

Weighted Normal Heating Degree Days - Calculated by CP&L 

Weighted Normal Cooling Degree Days - Calculated by CP&L 

Real Average Price of Electricity - Calculated by CP&L 

Seasonal Dummies - 1 for the given month and O elsewhere 
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In the forecast, total employment and employment distribution are the significant independent variables. 

Employment in 1) Agriculture; 2) Construction; 3) Finance, Real Estate, and Insurance; 4) Government; 

5) Utilities, Communication, Trarisportation; 6) Services; and 7) Wholesale & Retail Trade are forecast for 

the CP&L service area in the CP&L Service Area Economic Model. The growth rates vary appreciably, and 

consequently affect the commercial energy usage in the forecast period. The rates of growth from 1991 to 

2011 by sub-sector are shown below: 

COMPOUNDED ANNUAL EMPLOYMENT GROWfH RATES 

1991-2011 

Construction 

Utilities, Comm., Trans. 

Trade 

Services 

Finance, Insurance, Real Estate 

Government 

Service 
Area 

1.4 

0.3 

1.8 

2.1 

1.5 

1.1 
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1) Agriculture (SIC 01-09) 

This category includes establishments primarily engaged in agricultural production, forestry, fishing, 

hunting, and related services. Consequently, farms, ranches, dairies, greenhouses, and timber tracts are 

modeled in this category. 

Employment in the agricultural sector is forecast to increase from 18,636 in 1991 to 33,671 in 2010. The 

energy delivered to these facilities and establishments is forecast to increase at an average annual compounded 

rate of 3.5%. 

The regression model is shown in Figure 12, and a plot of the actual versus fitted values during the 

historical period is shown in Figure 14. 

The annual power usage by this sector is shown in Table IX. 



-54-

LEAST SQUARES WITH FIRST-ORDER AUTOCORRELATION CORRECTION 

MONTHL Y(l982:l TO 1991:3) 111 OBSERVATIONS 

DEPENDENTVARIABLE: LOG(MHCM@AG@CPL) 

COEFFICIJ;:NT 

1.08443 

0.0613346 

STD. ERROR· T-STAT 

1) 

2) 

3) 

4) 
\0 

. \1 
I;! 

\3 
\4 
\5 
\6 

0.201374 

-0.049399 
-0.0452824 
-0.0411658 
-0.0370493 
-0.0329327 

-0.0288161 

-0.0246995 

\7 -0.0205829 
\8 -0.0164663 

'0 -0.0123498 

\10 -0.00823317 
\11 -0.00411658 

SUM -0.321094 

AVG 

5) 

6) 

7) 

8) 

9) 

10) 

11) 

12) 

13) 

14) 

15) 

16) 

17) 

3.66667 

7.61425 

7.63302 

7.48305 

7.28641 

7.19394 

6.4882 

6.54034 

7.03104 

7.34583 

7.2108 

7.47216 

7.5094 

-2.77901 

0.421263 

0.1596 

0.05784 

0.0965 

0.08201 

0.07517 
0.06834 
0.06151 
0.05467 

0.04784 
0.041 

0.03417 

0.02734 

0.0205 

0.01367 
0.006834 

0.5331 

0 

1.345 

1.342 

1.351 

1.363 

1.358 

1.388 

1.413 

1.417 

1.401 

1.361 

1.337 

1.347 

0.1036 

0.09524 

6.797 

1.06 

2.087 

-0.6024 
NC 

5.66 

5.69 

5.54 

5.346 

5.299 

4.674 

4.628 

4.962 

5.244 

5.3 

5.59 

5.574 

-26.83 

4.423 

R-BAR SQUARED: 0.9569 (RELATIVE TO Y=0, RBSQ: 0.9999) 

F-STATISTIC(l8,93): 59892.760 

DURBIN-WATSON STATISTIC: 2.0264 
SUM OF SQUARED RESIDUALS: 1.005 

INDEPENDENT VARIABLE 

LOG(EAGNS@CPL) 

WDUM'LOG(WHDD65CM@CPL) 

SDUM'LOG(WCDD65CM@CPL) 

PDL(LNARPECM,1,12,FAR) 

+ 
+ 
+ 
+ 

+ 

• 
• 

+ 
+ 
+ 
+ 
+ 
+ + 

+ .+ 
+ •. + 

+ •. + 
+ •. + 

+ •. + 
+ •.+ 

SEASONM0l 

SEASONM02 

SEASONM03 

SEASONM04 

SEASONM05 

SEASONM06 

SEASONM07 

SEASONM08 

SEASONM09 

SEASONMl0 

SEASONMll 

SEASONM12 

DUM845 

RHO 

STANDARD ERROR OFTIIE REGRESSION: 0.1039 NORMALIZED: 0.01016 

Figure 12 



WHERE: 
MHCM@AG@CPL 

EAGNS@CPL 
WDUM 

SDUM 

WHDD65CM@.CPL 

WCDD65CM@CPL 

LNARPECM 

SEASONM0! 

SEASONM02 

SEASONM03 

SEASONM04 

SEASONM05 

SEASONM06 

SEASONM07 

SEASONMOS 

SEASONM09 

SEASONM!O 

SEASONM!l 

SEASONM12 

DUM845 
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COMMERCIAL USAGE - AGRICULTURE (GIGAWATT 
HOURS) 
SERVICE AREA EMPLOYMENT - AGRICULTURE 
WINTER DUMMY (!-NOVEMBER - JUNE, 
0 ELSEWHERE) 
SUMMER DUMMY (!=JULY - OCTOBER, 
0 ELSEWHERE) 
COMMERCIAL HEATING DEGREE DAYS - BASE 
65 -WEIGHTEDFOR4STATIONS,BILLCYCLE 
&CM USAGE 
COMMERCIAL COOLING DEGREE DAYS - BASE -
65 - WEIGHTED FOR 4 STATIONS, BILL CYCLE 
&CM USAGE 
AVERAGE REAL PRICE OF ELECTRICITY -
COMMERCIAL 
SEASONAL DUMMY FOR JANUARY (!=THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR FEBRUARY(!= THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR MARCH(!= THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR APRIL(!= THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR MAY(!= THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR JUNE(!= THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR JULY(!= THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR AUGUST(!= THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR SEPTEMBER(!= THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR OCTOBER(!= THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR NOVEMBER(!= THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR DECEMBER(!= THEREIN, 
0 ELSEWHERE) 
UNEXPLAINED DROP IN USAGE 84:5 

Figure 12 (cont'd.) 
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STOCHASTIC ARIMA ANALYSIS 

MONTHLY(1982:1 TO 1991:3) 111 OBSERVATIONS 
VARIABLE NAME: RESIDUALS(@RR) 
DEGREE OF DIFFERENCING = 0 
DEGREE OF SEASONAL DIFFERENCING = 0 
NUMB/JR OF PERIODS PER SEASON = 12 
MEAN= 0.00025318106841', STANDARD DEVIATION= 0.09513244050026' 

AUTOCORRELATION STATISTICS: 
APPROXIMATE STANDARD ERROR= 0.095 
Q-STATISTIC, CHI-SQUARED (24 D.F.) = 16.345 
LlUNG-BOX Q-STATISTIC = 19.0385 

LAG AUTO- T-STAT AUTO-

CORR. COVAR. -1- - - - - - - - - 0 + + + + + + + + + 1 

1 -0.015 -0.153 -0.000 ( . ) 
2 0.032 0.336 0.000 ( .. ) 

3 -0.008 -0.085 -0.000 ( . ) 
4 0.Q78 0.82 0.001 ( ... ) 
5 0.032 0.34 0.000 ( .. ) 

6 -0.02 -0.211 -0.000 ( . ) 
7 0.035 0.367 0.000 ( .. ) 

8 -0.079 -0.83 -0.001 ( ... ) 

9 0,07 0.742 0.001 ( .. ) 

10 -0.051 -0.542 -0.000 ( .. ) 

11 -0.132 -1.386 -0.001 c···· ) 
12 0.137 1.442 0.001 ( .... ) 
13 0.024 0.252 0.000 ( . ) 
14 0.223 2.352 0.002 ( ..... 
15 -0.082 -0.861 -0.001 ( ... ) 

LAG PARTIAL 
ACOR. T-STAT -1- - - - - - - - - 0 + + + + + + + + + 1 

1 -0.G15 -0.153 ( . ) 
2 0.032 0.333 ( .. ) 

3 -0.007 -0,075 ( . ) 
4 0.077 0.808 ( ... ) 
5 0.035 0.37 ( .. ) 

6 -0.024 -0.252 ( . ) 
7 0.034 0.354 ( .. ) 

8 -0.083 -0.872 ( ... ) 

9 0.062 0.651 ( .. ) 

10 -0.044 -0.458 ( .. ) 

11 -0.144 -1.52 ('"' ) 
12 0.155 1.637 ( .... ) 
13 0.028 0.292 ( .. ) 

14 0.224 2.361 ( ..... 
15 -0.052 -0.547 ( .. ) 

Figure 13 
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2) Construction (SIC 15-17) 

This category of commercial customers includes establishments engaged in new work, additions, 

alternations, reconstruction, and repairs. Construction activities are generally managed or administered from 

a relatively fixed place of business, but the actual construction work is performed at one or more different sites. 

Such sites are included in this classification as well as establishments engaged in the installation of 

prefabricated construction equipment and materials. 

Employment in the construction sector is expected to increase from 64,484 in 1991 to 84,188 in 2010. The 

energy forecast for this subgroup ranks the lowest of all commercial activity because the energy intensity per 

employee is the lowest of any commercial activity. Energy growth is projected to increase at an average annual 

compounded rate of 1.3%. 

The model is shown in Figure 15 and the plot of actual versus fitted values is shown in Figure 17. 

The annual electrical energy use in the sector is shown in Table IX. 
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LEAST SQUARES WITH FIRST-ORDER AUTOCORRELATION CORRECTION 

MONTHL Y(1980:1 :ro 1991:3) 135 OBSERVATIONS 
DEPENDENTVARIABLE: LOG(MHCM@C@CPL) 

1) 

2) 

3) 

4) 
10 
11 

12 
\3 
14 

\5 
16 
17 
18 
19 

110 
Ill 
SUM 
AVG 

5) 

6) 

7) 

8) 

9) 

10) 

11) 

12) 

13) 

14) 

15) 

16) 

COEFFICIENT 

1.00971 

0.147813 

0.205831 

-0.0767472 
-0.0703516 
-0.063956 

-0.0575604 
-0.0511648 
-0.0447692 
-0.0383736 
-0.031978 

-0.0255824 
-0.0191868 

-0.0127912 
-0.0063956 
-0.498857 

3.66667 

3.98664 

4.021 

3.94709 

3.84127 

3.86552 

3.64166 

3.66782 

3.68197 

3.68157 

3.67173 

3.81709 

3.84562 

0.809742 

STD.ERROR 

0.1474 

0.02603 

0.04007 

0.05535 
0.05074 
0.04613 
0.04151 
0.0369 

0.03229 
0.02768 
0.02306 
0.01845 
0.01384 

0.009226 

0.004613 
0.3598 

0 

0.8619 

0.8605 

0.8619 

0.864 

0.862 

0.8767 

0.8829 

0.8836 

0.8796 

0.8706 

0.8604 

0.8627 

0.05612 

T-STAT 

6.851 

5.678 

5.137 

-1.387 
NC 

4.626 

4.673 

458 

4.446 

4.484 

4.154 

4.154 

4.167 

4.185 

4.217 

4.437 

4.457 

14.43 

R-BAR SQUARED: 0.9416 (RELATIVE TO Y=0, RBSQ: 0.9999) 
F-STATISTIC(l7,118): 155256.61 
DURBIN-WATSON STATISTIC: 2.3678 
SUM OF SQUARED RESIDUALS: 0.3934 

INDEPENDENT VARIABLE 

LOG(ECNS@CPL) 

WDUM'LOG(WHDD65CM@CPL) 

SDUM"LOG(WCDD65CM@CPL) 

PDL(LNARPECM,1,12,FAR) 
+ • 

+ • 
+ 

+ 
+ 

+ 
+ 

SEASONM0l 

SEASONM02 

SEASONM03 

SEASONM04 

SEASONM05 

SEASONM06 

SEASONM07 

SEASONM08 

SEASONM09 

SEASONM!O 

SEASONMll 

SEASONM12 

RHO 

• 

+ 

• 

+ 
+ 
+ 
+ 
+ 
+. 
+. 
+. 

+ • +. 
+ • +. 

+ • + 
+•+. 

STANDARD ERROR OFTHEREGRESSION: 0.05774 NORMALIZED: 0.007155 

Figure 15 



WHERE: 
MHCM@C@CPL 

ECNS@CPL 
WDUM 

SDUM 

WHDD65CM@CPL 

WCDD65CM@CPL 

LNARPECM 

SEASONM0J 

SEASONM02 

SEASONM03 

SEASONM04 

SEASONM0S 

SEASONM06 

SEASONM07 

SEASONM08 

SEASONM09 

SEASONM!0 

SEASONMJJ 

SEASONM12 

- 60 -

COMMERCIAL USAGE - CONSTRUCTION (GIGAWATT 

HOURS) 
SERVICE AREA EMPLOYMENT - CONSTRUCTION 
WINTER DUMMY (I-NOVEMBER - JUNE, 
0 ELSEWHERE) 
SUMMER DUMMY (!=JULY - OCTOBER, 
0 ELSEWHERE) 
COMMERCIAL HEATING DEGREE DAYS - BASE 
65 - WEIGHI'ED FOR 4 STATIONS, BILL CYCLE 

&CM USAGE 
COMMERCIAL COOLING DEGREE DAYS - BASE -
65 - WEIGHI'ED FOR 4 ST A TIO NS, BILL CYCLE 
&CM USAGE 
AVERAGE REAL PRICE OF ELECTRICITY -
COMMERCIAL 
SEASONAL DUMMY FOR JANUARY (I= THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR FEBRUARY(!= THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR MARCH(!= THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR APRIL (I= THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR MAY(!= THEREIN, 

0 ELSEWHERE) 
SEASONAL DUMMY FOR JUNE(!= THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR JULY(!= THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR AUGUST (I= THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR SEPTEMBER (I= THEREIN, 

0 ELSEWHERE) 
SEASONAL DUMMY FOR OCTOBER(!= THEREIN, 

0 ELSEWHERE) 
SEASONAL DUMMY FOR NOVEMBER(!= THEREIN, 
0 ELSEWHERE) -

SEASONAL DUMMY FOR DECEMBER(!= THEREIN, 
0 ELSEWHERE) 

Figure 15 (cont'd.) 
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STOCHASTIC ARIMA ANALYSIS 

MONTHLY(1980:1 TO 1991:3) 135 OBSERVATIONS 
VARIABLE NAME: RESIDUALS(@RR) 
DEGREE OF DIFFERENCING = 0 
DEGREE OF SEASONAL DIFFERENCING= O 

NUMBl?R OF PERIODS PER SEASON = 12 
MEAN= 0.00160761842115', STANDARD DEVIATION= 0.05396003114192' 

AUTOCORRELATION STATISTICS: 
APPROXIMATE STANDARD ERROR = 0.086 
Q-STATISTIC, CHI-SQUARED (24 D.F.) = 31.649 
UUNG-BOX Q-STATISTIC = 35.5053 

LAG AUTO- T-STAT AUTO-
CORR. COVAR. -1 - - - - - - - - - 0 + + + + + + + + + 1 

1 -0.205 -2.386 -0.001 ·<··. ) 

2 -0.023 -0.264 -0.000 ( . ) 

3 0.048 0.557 0.000 ( .. ) 

4 0.087 1.015 0.000 ( ···) 
5 0,041 0.472 0.000 ( .. ) 

6 0.135 1.569 0.000 ( •••• 
7 -0.032 -0.374 -0.000 ( .. ) 

8 -0.028 -0.32 -0.000 ( .. ) 

9 0.023 0.268 0.000 ( . ) 
10 0.019 0.222 0.000 ( . ) 
11 0.151 1.752 0.000 ( •••• 
12 0.055 0.643 0.000 ( .. ) 

13 0.031 0.364 0.000 ( .. ) 

14 0.177 2.06 0.000 ( ''')' 
15 -0.126 -1.46 -0.000 ( .. ) 

LAG PARTIAL 
ACOR. T-STAT -1 - - - - - - - - - 0 + + + + + + + + + 1 

1 -0.205 -2.386 '(' .. ) 

2 -0.068 -0.788 ( .. ) 

3 0.03 0.354 ( .. ) 

4 0.108 1.252 ( ···) 
5 0.091 1.059 ( .. ') 

6 0.18 2.096 ( ''')' 
7 0.037 0.433 ( .. ) 

8 -0.036 -0.414 ( .. ) 

9 -0.029 -0.339 ( .. ) 

10 -0.028 -0.331 ( .. ) 

11 0.144 1.673 ( •••• 
12 0.128 1.493 ( •••• 
13 0.113 1.309 ( .. ') 

14 0.246 2.854 ( ''')'' 
15 -0.073 -0.847 ( .. ) 

Figure 16 
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3) Finance, Insurance, and Real Estate (SIC 60-67) 

This division of the commercial sector includes establishments operating in tlie field of financial, insurance, 

and real estate services. Among the financial establishments are depository institutions, brokers and dealers 

in securities, and other credit institutions. The insurance classification includes the operations of brokers as 

well as agents. Real estate is primarily made up of sales agents as well as those engaged in buying, selling, 

managing, and appraising real estate for others. 

Employment in the FIR sector is forecast to increase from 51,626 in 1991 to 68,512 in 2010. Electricity 

use is forecast to increase at a 3.0% average annual compounded rate. 

The FIR model is shown in Figure 18 and a plot of the actual vs. fitted values during the historical period 

is shown in Figure 20. 

The annual power usage by this sector is shown in Table IX. 
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LEAST SQUARES WITH FIRST-ORDER AIITOCORRBLATION CORRECTION 

----------------------------------------------
MONTHLY(1982:1 TO 1991:3) 111 OBSERVATIONS 
DEPENDENT VARIABLE: LOG(MHCM@FIR@CPL) 

1) 

2) 

3) 

4) 

\0 
11 

12 
13 
14 
1$ 
'{, 

17 

\8 
\9 

COEFFICIENT 

1.67437 

0.105077 

0.161985 

-0.109756 
-0,10061 

-0.0914635 
-0.0823172 
-0.0731708 
-0.064-0245 

-0.0548781 
-0.0457318 

-0.0365854 
-0.0274391 

110 -0.0182927 
111 -0.00914635 
SUM -0.71341S 
AVG 3.66667 

5) 

6) 

7) 

8) 

9) 

10) 

II) 

12) 

13) 

14) 

15) 

16) 

17) 

18) 

19) 

5.00975 

5.00358 

4.92626 

4.87767 

4.89225 

4.67089 

4.67149 

4.65105 

4.67079 

4.65223 

4.87678 

4.88428 

-0.217149 

-0.298401 

-0.209685 

0.541367 

STD.ERROR 

0.1388 

0.02948 

0.04969 

0.05122 
0.04695 
0.04269 
0.03842 
0.03415 
0.02988 

0.02561 
0.02134 

0.01707 

0.01281 
0.008537 
0.004269 

0.3329 
0 

1.064 

1.064 

1.064 

1.063 

1.058 

1.063 

1.071 

1.072 

1.069 

1.058 

1.059 

1.064 

0.06297 

0.07114 

0.06189 

0.09127 

T-STAT 

12.07 

3.564 

3.26 

-2.143 

NC 

4.707 

4.703 

4.631 

4.588 

4.625 

4.395 

4.363 

4.338 

4.37 

4.396 

4.607 

4.59 

-3.449 

-4,194 

-3.388 

5.932 

R-BARSQUARED: 0.9569 (RELATIVETOY=0,RBSQ: 1.0000) 

F-STATISTIC(20,9!): 205634.58 
DURBIN-WATSON STATISTIC, 2.0347 
SUM OF SQUARED RESIDUALS: 0.2817 

INDEPENDENT VARIABLE 

LOG(EFIRNS@CPL) 

WDUM'LOG(WHDD65CM@CPL) 

SDUM'LOG(WCDD65CM@CPL) 

PDL(LNARPECM,I,12,FAR) 

+ 
+ 

• + 
+ 

+ + 
+ • + 

+ + 
+ + 

+ • + 
+ • + 

SBASONM0l 

SBASONM02 

SBASONM03 

SEASONM04 

SBASONM05 

SBASONM06 

SBASONM07 

SBASONM08 

SBASONM09 

SBASONMlO 

SBASONMII 

SBASONMI2 

DUM881 

DUM882 

DUM8&3 

RHO 

+ • + 
+. +. 
+. +. 

+•+. 

STANDARD ERROR OF THE REGRESSION: 0.05564 NORMALIZED: 0.005197 

Figure 18 



WHERE: 
MHCM@FIR@CPL 

EFIRNS@CPL 

WDUM 

SDUM 

WHDD65CM@CPL 

WCDD65CM@CPL 

LNARPECM 

SEASONM0! 

SEASONM02 

SEASONM03 

SEASONM04 

SEASONM05 

SEASONM06 

SEASONM07 

SEASONMOS 

SEASONM09 

SEASONM!O 

SEASONMll 

SEASONM12 

DUMBS! 
DUM882 
DUM883 

- 65 -

COMMERCIAL USAGE - FINANCE, INSURANCE AND 
REALESfATE(GIGAWATIHOURS) 
SERVICE AREA EMPLOYMENT - FINANCE, INSURANCE 
AND REAL ESfATE 
WINTER DUMMY(! -NOVEMBER - JUNE, 
0 ELSEWHERE) 
SUMMER DUMMY(l=JULY -OCTOBER, 
0 ELSEWHERE) 
COMMERCIAL HEATING DEGREE DAYS - BASE 
65 - WEIGHTED FOR 4 SfATIONS, BILL CYCLE 
&CM USAGE 
COMMERCIAL COOLING DEGREE DAYS - BASE -
65 - WEIGHTED FOR 4 SfATIONS, BILL CYCLE 
&CM USAGE 
AVERAGE REAL PRICE OF ELECTRICITY -
COMMERCIAL 
SEASONAL DUMMY FOR JANUARY (! = THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR FEBRUARY(!= THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR MARCH(!= THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR APRIL(!= THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR MAY(!= THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR JUNE(!= THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR JULY(!= THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR AUGUSf (! = THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR SEPTEMBER(!= THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR OCTOBER(!= THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR NOVEMBER(!= THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR DECEMBER(!= THEREIN, 
0 ELSEWHERE) 
UNEXPLAINED INCREASE IN USAGE 88:1 
UNEXPLAINED INCREASE IN USAGE 88:2 
UNEXPLAINED INCREASE IN USAGE 88:3 

Figure 18 (cont'd.) 
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STOCHASTIC ARIMA ANALYSIS 

MONTHLY(1982:1 TO 1991:3) 111 OBSERVATIONS 
VARIABLE NAME: RESIDUALS(@RR) 
DEGREE OF DIFFERENCING = 0 
DEGREE OF SEASONAL DIFFERENCING = 0 
NUMB?R OF PERIODS PER SEASON = 12 
MEAN = -0.00010937372195', STANDARD DEVIATION= 0.05037591279918' 

AUTOCORRELATION STATISTICS: 
APPROXIMATE STANDARD ERROR= 0.095 
Q-STATISTIC, CHI-SQUARED (24 D.F.) = 27.826 
UUNG-BOX Q-STATISTIC = 32.7431 

LAG AUTO- T-STAT AUTO-

CORR. COVAR. -1- - - - - - - - - 0 + + + + + + + + + 1 

1 -0.019 -0.201 -0.000 ( . ) 
2 -0.043 -0.453 -0.000 ( .. ) 

3 0.068 0.718 0.000 ( .. ) 

4 0.117 1.237 0.000 ( ... ) 
5 0.053 0.561 0.000 ( .. ) 

6 0.09 0.953 0.000 ( ... ) 
7 0.101 1.065 0.000 ( ... ) 
8 -0.092 -0.974 -0.000 ( ... ) 
9 0.126 1.329 0.000 ( .... ) 

10 -0.015 -0.157 -0.000 ( . ) 
11 0.17 1.79 0.000 ( .... ) 
12 0.o7 0.742 0.000 ( .. ) 

13 0.139 1.462 0.000 ( ••• *) 

14 0.093 0.978 0.000 ( ... ) 

15 -0.158 -1.667 -0.000 c-··· ) 

LAG PARTIAL 
ACOR. T-STAT -1 - - - - - - - - - 0 + + + + + + + + + 1 

1 -0.019 -0.201 ( . ) 

2 -0.043 -0.457 ( .. ) 

3 0.067 0.702 ( .. ) 

4 0.119 1.251 ( ... ) 
5 0.065 0.688 ( .. ) 

6 0.101 1.066 ( ... ) 
7 0.1 1.053 ( ... ) 

8 -0.102 -1.072 ( ... ) 

9 0.107 1.13 ( ... ) 
10 -0.06 -0.632 ( .. ) 

11 0.168 1.772 ( .... ) 
12 0.067 0.704 ( .. ) 

13 0.149 1.569 ( .... ) 
14 0.105 1.11 ( ... ) 
15 -0.198 -2.085 ..... ) 

Figure 19 
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4) Government (SIC 91-97) 

This classification includes the executive, legislative, judicial, administrative, and regulatory activities of 

federal, state, and local governments. Even though elementary, secondary, and college education are publicly 

funded, these establishments are a component of the services subgroup. Total government is the second 

largest employer in the service area. Electricity use by military organizations which are directly billed appear 

as MILITARY in Table I and Table II. in the front of this report. 

Government employment at the federal, state, and local levels within the service area is projected to 

increase from 261,784 in 1991 to 324,235 in 2010. Government activities collectively rank the next to lowest 

in energy intensiveness. Consequently, large changes in government employment do not change energy use 

nearly as much as other commercial sector employment changes. Electricity use by the government subgroup 

is projected to grow at an average annual compounded rate of 0.3%. 

The model is shown in Figure 21 and a plot of the actual vs. fitted values is shown in Figure 23. 

The annual power usage by this sector is shown in Table IX. 
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ORDINARY LEAST SQUARES 

------------------
MONTHLY(1985:1 TO 1991:3) 75 OBSERVATIONS 
DEPENDENTVARIABLE: LOG(MHCM@G@CPL) 

COEFFICIEN' STD.ERROR T-STAT 

1) 0.227329 0.08283 2.745 

2) 0.0902937 0.02619 3.447 

3) 0.180144 0.05235 3.441 

4) 8.98785 0.4909 18.31 

5) 8.95936 0.4903 18.27 

6) 8.94087 0.4891 18.28 

7) 8.91948 0.4855 18.37 

8) 8.94506 0.4782 18.7 

9) 8.5974 0.5408 15.9 

10) 8.62131 0.5524 15.61 

11) 8.61681 0.5538 15.56 

12) 8.62662 0.5516 15.64 

13) 8.56843 0.5354 16 

14) 8.91807 0.4823 18.49 

15) 8.91527 0.4889 18.23 

R-BAR SQUARED: 0.8711 (RELATIVE TO Y=0, RBSQ: 1.0000) 

F-STA TISTIC(15,60): 388070.56 
DURBIN-WATSON STATISTIC: 1.6181 
SUM OF SQUARED RESIDUALS: 0.09003 

INDEPENDENT VARIABLE 

LOG(EGNS@CPL) 

WDUM'LOG(WHDD65CM@CPL) 

SDUM'LOG(WCDD65CM@CPL) 

SEASONM0l 

SEASONM02 

SEASONM03 

SEASONM04 

SEASONM05 

SEASONM06 

SEASONM07 

SEASONM08 

SEASONM09 

SEASONMl0 

SEASONM!l 

SEASONM12 

STANDARD ERROR OF THE REGRESSION: 0.03874 NORMALIZED: 0.003590 

Figure 21 



WHERE: 
MHCM@G@CPL 

EGNS@CPL 
WDUM 

SDUM 

WHDD65CM@CPL 

WCDD65CM@CPL 

SEASONM0l 

SEASONM02 

SEASONM03 

SEASONM04 

SEASONM05 

SEASONM06 

SEASONM07 

SEASONM08 

SEASONM09 

SEASONMlO 

SEASONMll 

SEASONM12 

- 70 -

COMMERCIAL USAGE - GOVERNMENT 
(GIGAWATT HOURS) 
SERVICE AREA EMPLOYMENT - GOVERNMENT 
WINTER DUMMY (I-NOVEMBER - JUNE, 
0 ELSEWHERE) 
SUMMER DUMMY (l=JUL Y - OCTOBER, 
0 ELSEWHERE) 
COMMERCIAL HEATING DEGREE DAYS - BASE 
65 - WEIGHI'ED FOR 4 STATIONS, BILL CYCLE 
&CM USAGE 
COMMERCIAL COOLING DEGREE DAYS - BASE -
65 - WEIGHI'ED FOR 4 STATIONS, BILL CYCLE 
&CM USAGE 
SEASONAL DUMMY FOR JANUARY (1 = THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR FEBRUARY (1= THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR MARCH (1 = THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR APRIL (1= THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR MAY (1= THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR JUNE (1= THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR JULY (1= THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR AUGUST (1= THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR SEPTEMBER (1 = THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR OCTOBER(!= THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR NOVEMBER(!= THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR DECEMBER(!= THEREIN, 
0 ELSEWHERE) 

Figure 21 (cont'd.) 
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STOCHASTIC ARIMA ANALYSIS 

MONTHLY(1985:1 TO 1991:3) 75 OBSERVATIONS 
VARIABLE NAME: RESIDUALS(@RR) 
DEGREE OF DIFFERENCING = 0 
DEGREE OF SEASONAL DIFFERENCING = 0 
NUMBER OF PERIODS PER SEASON = 12 
MEAN = -0.00000000013175', STANDARD DEVIATION = 0.03464615714548' 

AUTOCORRELATION STATISTICS: 
APPROXIMATE STANDARD ERROR= 0.115 
Q-STATISTIC, CHI-SQUARED (24 D.F.) = 20.999 
UUNG-BOX Q-STATISTIC = 27.6045 

LAG AUTO- T-STAT AUTO-
CORR. COVAR. -1 - - - - - - - - - 0 + + + + + + + + + 1 

1 0.188 1.629 0.000 ( •••• *) 

2 0.027 0.231 0.000 ( .. ) 

3 -0.004 -0.039 -0.000 ( . ) 
4 0.099 0.859 0.000 ( ... ) 
5 -0,078 -0.677 -0.000 ( ... ) 

6 0.063 0.55 0.000 ( .. ) 

7 -0.097 -0.844 -0.000 ( ... ) 

8 -0.028 -0.24 -0.000 ( .. ) 

9 0.1 0.864 0.000 ( ... ) 
10 -0.033 -0.29 -0.000 ( .. ) 

11 -0.037 -0.316 -0.000 ( .. ) 

12 0.096 0.834 0.000 ( ... ) 
13 0.036 0.308 0.000 ( .. ) 

14 -0.031 -0.273 -0.000 ( .. ) 

15 0.029 0.249 0.000 ( .. ) 

LAG PARTIAL 
ACOR. T-STAT -1 - - - - - - - - - O + + + + + + + + + 1 

1 0.188 1.629 ( .... ·) 
2 -0.009 -0,078 ( . ) 

3 -0.008 -0.071 ( . ) 
4 0.106 0.914 ( ... ) 
5 -0.122 -1.055 ( ... ) 

6 0.106 0.919 ( ... ) 
7 -0.136 -1.174 ( .... ) 
8 0.006 0.052 ( . ) 
9 0.142 1.233 ( .... ) 

10 -0.137 -1.184 ( .... ) 
11 0.055 0.473 ( .. ) 

12 0.08 0.693 ( ... ) 
13 -0.033 -0.287 ( .. ) 

14 0.014 0.125 ( . ) 
15 -0.009 -0,075 ( . ) 

Figure 22 
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5) Utilities, Communication, and Transportation (SIC 40-49) 

This subgroup includes establishments engaged in passenger and freight transportation, communications 

services, electricity--gas--water--sanitary services, and all establishments of the U.S. Postal Service. The 

construction or replacement activities for these types of enterprises are classified in the construction subgroup. 

Employment in this subgroup is projected to increase from 54,538 in 1991 to 57,678 in 2010. Energy use 

is projected to grow at an average annual compounded rate of 0.6%. 

The model is shown in Figure 24 and a plot of the actual versus fitted values is shown in Figure 26. 

The energy forecast for this subgroup is shown in Table IX. 
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LEAST SQUARES WITH PIRSr-ORDRR AUfOCORRBLATION CORRECTION 

----------------------------------------------
MONTHLY(1982::1 TO 1991:3} 111 OBSERVATIONS 

DEPENDENTVARIABLE: LOG(MHCM@R@CPL) 

COEFFICIENT STD.ERROR T-STAT INDEPENDENT VARIABLE 

I) 1.43954 0.1464 9,836 LCG(ERNS@CPL) 

2) 0.0643155 O.o1855 3.468 WDUM"L00(WHDD65CM@CPL) 

3) 0.102937 0.03145 3.273 SDUM"LOG(WCDD65CM@CPL) 

4) PDL(LNARPECM,1,12.FAR) 

\0 -O.Q.4909<tS 0,04189 + +. 
\I -0.0450033 0.0384 + +. 
\2 -0.0409121 0.1)3491 + +. 
\3 -0.0368209 0.031-42 + +. 
\4 -0,0327297 0.02793 + +. 
\S -0.0286385 0.02444 + +. 
\6 -0.0245473 0.02094 + +. 
\7 -0.0204561 O.Gl745 + +. 
\8 -0.0163648 0.01396 + + 
\9 -0.0122736 0.01047 + . +. 
\10 -0.008182-42 0.006982 + • + 

\II -0.00409121 0.003491 +•+. 
SUM -0.319115 0,2723 -1.172 

AVG 3.66667 0 NC 

5) 5.50393 0.9754 S.643 SEASONM0l 

6) 5.<6602 0.97« S.61 SEASONM02 

7) 5.-44314 0.97S 5.583 SEASONM03 

8) 5.46867 0.97S5 5.606 SEASONMQ.4 

9) S.-46491 0.975 5.605 SEASONM05 

10) 5.31991 0.9879 5.385 SEASONM06 

II) 5.29-405 0.9927 5.333 SEASONM07 

12) 5.26963 0.9938 5.302 SEASONM08 

13) 5.30401 0.9919 5.347 SEASONM09 

14) 5..30181 0.9373 5.37 SEASONM10 

15) 5.43286 o.ms 5S56 SEASONMU 

16) 5.43709 o.m6 5.562 SEASONM12 

17) 0.120763 0.0389 3.104 DUM881 

18) 0.163323 0.04S18 3.61S DUM882 

19) 0.12237 0.03918 3.123 DUM883 

20) 0.303709 0.03638 8.348 DUM889 

21) -0.476432 0.03682 -12.94 DUM8810 

0,645S11 0.08165 7.906 RHO 

R- BAR SQUARED: 0.9581 (RELATIVE TO Y •O, RB.SQ: 1.0000) 

P-STATISTIC(22.89): 4S4966,61 

DURBIN-WATSON STATISTIC: 2.3567 

SUM OP SQUARED RESIDUALS: 0.1163 

STANDARD ERROR OP THE REGRESSION: 0.03614 NORMALIZED: 0.003331 

Figure 24 



WHERE: 
MHCM@R@CPL 

ERNS@CPL 

WDUM 

SDUM 

WHDDo5CM@CPL 

WCDD65CM@CPL 

LNARPECM 

SEASONM0! 

SEASONM02 

SEASONM03 

SEASONM04 

SEASONM05 

SEASONM06 

SEASONM07 

SEASONM08 

SEASONM09 

SEASONM!O 

SEASONM!l 

SEASONM12 

DUM881 
DUM882 
DUM883 
DUM889 
DUM8810 
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COMMERCIAL USAGE -TRANSPORTATION, COMM & 
UTILITIES (GIGAWATT HOURS) 
SERVICE AREA EMPLOYMENT -TRANSPORTATION, 
COMM. & UTILITIES 
WINTER DUMMY (!-NOVEMBER - JUNE, 
0 ELSEWHERE) 
SUMMER DUMMY (!=JULY - OCTOBER, 
0 ELSEWHERE) 
COMMERCIAL HEATING DEGREE DAYS - BASE 
65 - WEIGHTED FOR 4 STATIONS, BILL CYCLE 
&CM USAGE 
COMMERCIAL COOLING DEGREE DAYS - BASE -
65 - WEIGHTED FOR 4 STATIONS, BILL CYCLE 
&CM USAGE 
AVERAGE REAL PRICE OF ELECTRICITY -
COMMERCIAL 
SEASONAL DUMMY FOR JANUARY (1= THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR FEBRUARY (1 = THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR MARCH (1= THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FORAPRIL(l= THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR MAY (1= THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR JUNE (1 = THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR JULY (1= THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR AUGUST (1= THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR SEPTEMBER (1= THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR OCTOBER (1= THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR NOVEMBER (1 = THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR DECEMBER(!= THEREIN, 
0 ELSEWHERE) 
UNEXPLAINED DECREASE IN USAGE 88:1 
UNEXPLAINED DECREASE IN USAGE 88:2 
UNEXPLAINED DECREASE IN USAGE 88:3 
INCREASE DUE TO ACOJUNTING ADJUSTMENTS IN USAGE 88:9 
DECREASE DUE TO ACCOUNTING ADJUSTMENTS IN USAGE 88:10 

Figure 24 ( cont' ct.) 



- 76 -

STOCHASTIC ARIMA ANALYSIS 

MONTI-ll.. Y(1982:1 TO 1991:3) 111 OBSERVATIONS 
VARIABLE NAME: RESIDUALS(@RR) 
DEGREE OF DIFFERENCING = 0 
DEGREE OF SEASONAL DIFFERENCING = 0 
NUMBER OF PERIODS PER SEASON= 12 
MEAN;, 0.00024n5245009', STANDARD DEVIATION= 0.03236183856634' 

AUTOCORRELATION STATISTICS: 
APPROXIMATE STANDARD ERROR= 0.095 
Q-STATISTIC, CHI-SQUARED (24 D.F.) = 39.922 
LJUNG-BOX Q-STATISTIC = 46.0085 

LAG AUTO- T-STAT AUTO-

CORR. COVAR. -1 - - - - - - - - - O + + + + + + + + + 1 

1 -0.181 -1.911 -0.000 ..... ) 

2 0.01 0.107 0.000 ( . ) 
3 0.200 2.192 0.000 ( ...... 
4 0.227 2.392 0.000 ( .... ). 
5 0.103 1.089 0.000 ( ... ) 
6 -0.053 -0.563 -0.000 ( .. ) 

7 0.138 1.455 0.000 ( .... ) 
8 0.085 0.899 0.000 ( ... ) 
9 0.162 1.702 0.000 ( .... ) 

10 -0.034 -0.359 -0.000 ( .. ) 

11 0.104 1.091 0.000 ( ... ) 
12 -0.006 -0.067 -0.000 ( . ) 

13 0.103 1.082 0.000 ( ... ) 
14 -0.034 -0.358 -0.000 ( .. ) 

15 -0.0ZB -0.291 -0.000 ( .. ) 

LAG PARTIAL 
ACOR. T-STAT -1 - - - - - - - - - 0 + + + + + + + + + 1 

1 -0.181 -1.911 ..... ) 
2 -0.023 -0.247 ( . ) 

3 0.213 2.242 ( ..... 
4 0.328 3.461 ( ... ')' .. 
5 0.261 2.749 ( .... ). 
6 -0.023 -0.243 ( . ) 
7 -0.033 -0.347 ( .. ) 

8 -0.065 -0.69 ( .. ) 

9 0.135 1.425 ( .... ) 
10 O.Q4 0.424 ( .. ) 

11 0.082 0.864 ( ... ) 
12 -0.122 -1.29 ( .... ) 

13 -0.041 -0.431 ( .. ) 

14 -0.116 -1.225 ( ... ) 

15 -0.066 -0.699 ( .. ) 

Figure 25 
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6) Services (SIC 70-89) 

This sector of commercial activities includes establishments providing a diversity of services for individuals, 

businesses, and government. Included here are hotels, repair, amusement, health, legal, educational, and social 

services. This sector is the third largest employer of all commercial or manufacturing activities. As the 

national and state economies continue the trend towards a service-oriented base, this subgroup will provide 

the majority of new jobs. In addition, this sector ranks the highest in electricity intensity of all commercial 

subgroups. 

Services employment is expected to increase from 225,256 in 1991 to 336,001 in 2010. This growth 

translates into growth in electricity use of 1.6% compounded annually over the forecast horizon. 

The services model is shown in Figure 27 and a plot of the actual versus fitted values is shown in 

Figure 29. 

The annual energy projection for this subgroup is shown in Table IX. 
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ORDINARY LEAST SQUARES 

MONTI-IL Y(1982:1 TO 1991:3) 111 OBSERVATIONS 
DEPENDENT VARIABLE: LOG(MHCM@SV@CPL) 

1) 

2) 

3) 

4) 
10 
11 
12 
\3 
14 
\5 
16 
17 
18 
19 

CCOEFFICIENT 

0.632342 

0.159337 

0.234008 

-0.0404411 
-0.037071 

-0.0337009 
-0.0303308 
-0.0269607 
-0.0235906 
-0.0202205 
-0.0168504 
-0.0134804 
-0.0101103 

110 -0.00674018 
111 -0.00337009 
SUM -0.262867 
AVG 3.66667 

5) 8.26155 

6) 8.29292 

7) 8.23149 

8) 8.17226 

9) 8.20634 

10) 7.89561 

11) 7.83576 

12) 7.8194 

13) 7.90097 

14) 7.92773 

15) 8.20177 

16) 8.18523 

17) 0.158718 

STD.ERROR 

0.03926 

0.02698 

0.04316 

0.02092 
0.01918 
0.01743 
0.01569 
0.01395 
0.0122 

0.01046 
0.008717 
0.006973 
0.00523 

0.003487 
0.001743 

0.136 
0 

0.4874 

0.4866 

0.4839 

0.4786 

0.4671 

0.4663 

0.4785 

0.481 

0.4772 

0.4611 

0.4714 

0.4829 

0.05009 

T-STAT 

16.11 

5.907 

5.422 

-1.933 

NC 

16.95 

17.04 

17.01 

17.08 

17.57 

16.93 

16.38 

16.26 

16.56 

17.19 

17.4 

16.95 

3.169 

R-BAR SQUARED: 0.9264 (RELATIVE TO Y=0, RBSQ: 1.0000) 

F-STATISTIC(17,94): 450812.58 
DURBIN-WATSON STATISTIC: 1.6110 
SUM OF SQUARED RESIDUALS: 0.1955 

INDEPENDENT VARIABLE 

LOG(ESVNS@CPL) 

WDUM'LOG(WHDD65CM@CPL) 

SDUM'LOG(WCDD65CM@CPL) 

PDL(LNARPECM,1,12,FAR) 

+ • 
+ 

+ 
+ 

+ 
+ 

• 
• 
• 
• 

+ 
+ 
+ 
+ 
+ 
+ 

+ + 
+ • + 

+ • + 

SEASONM0l 

SEASONM02 

SEASONM03 

SEASONM04 

SEASONM05 

SEASONM06 

SEASONM07 

SEASONM08 

SEASONM09 

SEASONMlO 

SEASONMll 

SEASONM12 

DUM905 

+ • + . 
+. +. 

+•+. 

ST AND ARD ERROR OF THE REGRESSION: 0.04561 NORMALIZED: 0.003806 

Figure 27 



WHERE: 
MHCM@SV@CPL 

ESVNS@CPL 
WDUM 

SDUM 

WHDD65CM@CPL 

WCDD65CM@CPL 

LNARPECM 

SEASONM0l 

SEASONM02 

SEASONM03 

SEASONM04 

SEASONM05 

SEASONM06 

SEASONM07 

SEASONM08 

SEASONM09 

SEASONMJO 

SEASONMll 

SEASONM12 

DUM905 
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COMMERCIAL USAGE - SERVlCES 
(GIGAWATIHOURS) 
SERVlCEAREA EMPLOYMENT- SERVlCES 
WINTERDUMMY(l-NOVEMBER -JUNE, 
0 ELSEWHERE) 
SUMMER DUMMY (1 =JULY - OCTOBER, 
0 ELSEWHERE) 
COMMERCIAL HEATING DEGREE DAYS - BASE 
65 - WEIGHTED FOR 4 STATIONS, BILL CYCLE 
&CM USAGE 
COMMERCIAL COOLING DEGREE DAYS - BASE -
65 - WEIGHTED FOR 4 STATIONS, BILL CYCLE 
&CM USAGE 
AVERAGE REAL PRlCE OF ELECTRlCITY -
COMMERCIAL 
SEASONAL DUMMY FOR JANUARY (1= THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR FEBRUARY (1= TIIEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR MARCH (1= TIIEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR APRIL(l= TIIEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR MAY (1= TIIEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR JUNE(!= TIIEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR JULY(!= THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR AUGUST(l= THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR SEPTEMBER (1 = THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR OCTOBER(!= THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR NOVEMBER(!= TIIEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR DECEMBER (1 = THEREIN, 
0 ELSEWHERE) 
UNEXPLAINED DECREASE IN USAGE 90:5 

Figure 27 (cont'd.) 
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STOCHASTIC ARIMA ANALYSIS 

MONTIILY(1982:1 TO 1991:3) 111 OBSERVATIONS 
VARIABLE NAME: RESIDUALS(@RR) 
DEGREE OF DIFFERENCING = 0 
DEGREE OF SEASONAL DIFFERENCING= 0 
NUMBER OF PERIODS PER SEASON= 12 
MEAN= -0.00000000001255', STANDARD DEVIATION= 0.04196987140272' 

AUTOCORRELATION STATISTICS: 
APPROXIMATE STANDARD ERROR= 0.095 
Q-STATISTIC, CHI-SQUARED (24 D.F.) = 33.865 
LJUNG-BOX Q-STATISTIC = 38.4119 

LAG AUTO- T-STAT AUTO-
CORR. COVAR. 

1 0.187 1.974 0.000 
2 -0.023 -0.241 -0.000 
3 0.116 1.224 0.000 
4 -0.094 -0.987 -0.000 
5 -0.237 -2.501 -0.000 
6 -0.041 -0.43 -0.000 
7 -0.105 -1.107 -0.000 
8 -0.15 -1.581 -0.000 
9 0.009 0.093 0.000 

10 -0.066 -0.693 -0.000 
11 0.021 0.222 0.000 
12 0.118 1.247 0.000 
13 0.129 1.355 0.000 
14 0.11 1.164 0.000 
15 0.052 0.552 0.000 

LAG PARTIAL 

-1- - - - - - - - -0 + + + + + + + + + 1 
( ..... 
( . ) 
( ... ) 
( ... ) 

·c···· ) 
( .. ) 
( ... ) 

c···· > 
( . ) 
( .. ) 
( . ) 
( ... ) 
( .... ) 
( ... ) 
( .. ) 

ACOR. T-STAT -1 - - - - - - - - - 0 + + + + + + + + + 1 
1 0.187 1.974 ( ..... 
2 -0.06 -0.633 ( .. ) 
3 0.137 1.446 ( '''') 
4 -0.154 -1.625 c···· ) 
5 -0.186 -1.963 ••••• ) 
6 0.017 0.176 ( . ) 
7 -0.105 -1.109 ( ... ) 

8 -0.074 -0.783 ( .. ) 

9 0.001 0.011 ( . ) 
10 -0.119 -1.258 ( ... ) 

11 0.073 0.769 ( .. ) 

12 0.031 0.331 ( .. ) 

13 0.09 0.945 ( ... ) 
14 0.065 0.687 ( .. ) 

15 -0.043 -0.453 ( .. ) 

Figure 28 
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7) Wholesale and Retail Trade (SIC 50-59) 

This commercial subgroup is composed of two trade activities•· businesses selling merchandise to retailers 

and businesses selling merchandise for personal or household consumption. The exceptions to this general 

classification are lumber yards; paint, glass and wallpaper stores; stationery stores; and gasoline service stations 

which sell to both the general public for personal or household consumption and to businesses. These types 

of businesses are included here even if .a higher proportion of their sales is made to businesses. 

Employment in wholesale and retail trade is the largest employment sector in the service area. Trade 

employment is forecast to increase from 315,670 in 1991 to 440,472 in 2010. Electrical energy use is also 

expected to increase at an average annual compounded rate of 1.7%. 

The trade model is shown in Figure 30 and a plot of actual versus fitted values is shown in Figure 32. 

The energy projection for this subgroup is shown in Table IX. 
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ORDINARY LEAST SQUARES 

MONTHLY(!982:l TO 1991:3) Ill OBSERVATIONS 

DEPENDENTVARIABLE: LOG(MHCM@T@CPL) 

I) 

2) 

3) 

4) 

\0 
\I 
12 
\3 

14 
\5 
\6 
17 

'8 
w 
\10 

COEFFICIENT 

0.855204 

0.030208 

0.145619 

-0.0361305 
-0.0331196 
-0.0301088 
-0.0270979 

-0.024087 
-0.0210761 
-0.0180653 
-0.0150544 

-0.0120435 

-0.00903263 
-0.00602175 

Ill -0.00301088 
SUM -0.234848 

AVG 

5) 

6) 

7) 

8) 

9) 

10) 

11) 

12) 

13) 

14) 

15) 

16) 

17) 

3.66667 

7.5652 

7.51751 

7.48466 

7.48762 

7.50725 

7.03534 

7.04942 

7.03111 

7.04207 

7.0056 

7.47636 

7.48687 

0.140287 

STD.ERROR 

0.03476 

0.0171 

0.02808 

0.01364 
0.0125 

0.01137 
0.01023 

0.009094 

0.007957 

0.00682 

0.005684 

0.004547 
0.00341 

0.002273 

0.001137 

0.08867 

0 

0.3729 

0.3722 

0.3707 

0.3678 

0.3609 

0.3555 

0.3622 

0.3638 

0.3616 

0.3532 

0.3644 

0.3709 

0.03198 

T-STAT 

24.61 

1.767 

5.185 

-2.649 

NC 

20.29 

20.2 

20.19 

20.36 

20.8 

19.79 

19.46 

19.33 

19.47 

19.83 

20.51 

20.19 

4.387 

R-BAR SQUARED: 0.9703 (RELATIVE TO Y=0, RBSQ: 1.0000) 

DURBIN-WATSON STATISTIC: 1.5808 

SUM OF SQUARED RESIDUALS: 0.08258 

INDEPENDENTV ARIABLE 

LOG(ETNS@CPL) 

WDUM'LOG(WHDD65CM@CPL) 

SDUM'LOG('NCDD65CM@CPL) 

PDL(LNARPECM,1, 12,F AR) 

+ 
+ • 

+ 
+ 

+ + 
+ • + 

+ + 
+ • + 

+ • + 
+ • + 

SEASONM0! 

SEASONM02 

SEASONM03 

SEASONM04 

SEASONM05 

SEASONM06 

SEASONM07 

SEASONMOB 

SEASONM09 

SEASONM!O 

SEASONMll 

SEASONM12 

DUM888 

+ • + 
+'+ 
+. +. 

+'+. 

STANDARD ERROR OF TIIE REGRESSION: 0.02964 NORMALIZED: 0.002442 

Figure 30 



WHERE: 
MHCM@T@CPL 

EINS@CPL 
WDUM 

SDUM 

WHDD6SCM@CPL 

WCDD6SCM@CPL 

LNARPECM 

SEASONM0l 

SEASONM02 

SEASONM03 

SEASONM04 

SEASONM0S 

SEASONM06 

SEASONM07 

SEASONM08 

SEASONM09 

SEASONMIO 

SEASONM!l 

SEASONM12 

DUM888 
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COMMERCIAL USAGE - TRADE 
(GIGAWATT HOURS) 
SERVICE AREA EMPLOYMENT - TRADE 
WlNTER DUMMY (!-NOVEMBER - JUNE, 
0 ELSEWHERE) 
SUMMER DUMMY (!=JULY - OCTOBER, 
0 ELSEWHERE) 
COMMERCIAL HEATING DEGREE DAYS - BASE 
65 - WEIGIITED FOR 4 STATIONS, BILL CYCLE 
&CM USAGE 
COMMERCIAL COOLING DEGREE DAYS - BASE -
65 - WEIGIITED FOR 4 STATIONS, BILL CYCLE 
&CM USAGE 
A VERA GE REAL PRICE OF ELECTRICITY -
COMMERCIAL 
SEASONAL DUMMY FOR JANUARY (1= THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR FEBRUARY (1= THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR MARCH (1 = THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR APRIL (1= THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR MAY (1= THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR JUNE (1= THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR JULY (1= THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR AUGUST (1 = THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR SEPTEMBER (1= THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR OCTOBER (1 = THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR NOVEMBER (1 = THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR DECEMBER (1 = THEREIN, 
0 ELSEWHERE) 
UNEXPLAINED INCREASE IN USAGE 90:S 

Figure 30 (cont'd.) 
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STOCHASTIC ARIMA ANALYSIS 

MONTHL Y(1982:1 TO 1991:3) 111 OBSERVATIONS 
VARIABLE NAME: RESIDUALS(@RR) 
DEGREE OF DIFFERENCING = 0 
DEGREE OF SEASONAL DIFFERENCING = O 

NUMBER OF PERIODS PER SEASON= 12 
MEAN = 0.00000000000639', STANDARD DEVIATION = 0.02727492267601' 

AUTOCORRELATION STATISTICS: 
APPROXIMATE STANDARD ERROR= 0.095 
Q-STATISTIC, CHI-SQUARED (24 D.F.) = 46.462 
LJUNG-BOX Q-STATISTIC = 54.4477 

LAG AUTO- T-STAT AUTO-
CORR. COVAR. -1 - - - - - - - - - 0 + + + + + + + + + 1 

1 0.207 2.176 0.000 ( ..... 
2 0.008 0.087 0.000 ( . ) 
3 0.003 0.034 0.000 ( . ) 
4 0.263 2.772 0.000 ( .... ). 
5 -0.027 -0.287 -0.000 ( .. ) 

6 -0.113 -1.194 -0.000 ( ... ) 

7 -0.148 -1.559 -0.000 ('''') 
8 -0.079 -0.833 -0.000 ( ... ) 

9 0.062 0.658 0.000 ( .. ) 

10 -0.038 -0.397 -0.000 ( .. ) 

11 -0.045 -0.469 -0.000 ( .. ) 

12 -0.003 -0.03 -0.000 ( . ) 
13 0.135 1.424 0.000 ( .... ) 
14 0.042 0.447 0.000 ( .. ) 

15 -0.159 -1.675 -0.000 c····) 

LAG PARTIAL 
ACOR. T-STAT -1- - - - - - - - - 0 + + + + + + + + + 1 

1 0.207 2.176 ( ..... 
2 -0.036 -0.379 ( .. ) 

3 0.009 0.097 ( . ) 
4 0.273 2.874 c .... r 
5 -0.157 -1.653 (' ... ) 

6 -0.o78 -0.818 ( ... ) 

7 -0.104 -1.099 ( ... ) 

8 -0.122 -1.29 ( ... ) 

9 0.171 1.799 ( .... ) 
10 -0.056 -0.587 ( .. ) 

11 0.026 0.276 ( .. ) 

12 0.048 0.501 ( .. ) 

13 0.024 0.248 ( . ) 
14 0.02 0.215 ( . ) 
15 -0.22 -2.313 ..... ) 

Figure 31 
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I.3 INDUSTRIAL FORECAST 

In analyzing the historical usage in the industrial sector, the industrial sector. is divided into fourteen two

digit SIC Codes and the remaining industrial consumption is combined into one miscellaneous group. Each 

of these fifteen subgroups was estimated separately. From this perspective, these models represent a 

generalized end-use approach. 

Table XI shows the industrial forecast by two-digit SIC and the total. An individual analysis of each two

digit group is also included separately in this report. 

There are many indices which correlate closely with industrial.electrical usage. Some of these indices, 

however, are as difficult to predict in the forecast period as electrical usage itself. For example, historical 

value-added in certain SIC Codes is closely correlated with electrical usage in these same SIC Codes. 

Predicting value-added in the future, however, requires many assumptions. The industrial models that have 

been used are based on variables which are relatively stable over the long run. 

One of the primary forces which will determine electrical usage in the future is the population, especially 

the working age population. The population during the historical period has been accurately determined. As 

the present population matures, estimates of the work force and potential employment can be estimated. This 

potential manufacturing labor force then serves as one basis for forecasting electrical usage. 



%CH %CH 

SIC20 YEAR SIC22 YEAR 
FOOD AGO TEXTILES AGO 

1986 497,248 3.3 3,003,982 1.5 

1987 512,857 3.1 3,221,992 6.0 

1988 523,021 2.0 3,340,488 3.7 

1989 533,326 2.0 3,505,188 4.9 

1990 549,871 3.1 3,390,716 -3.3 

1991 548,126 -0.3 3,190,241 -5.9 

1992 565,722 3.4 3,332,616 7.2 

1993 578,567 2.3 3,482,599 4.5 

1994 593,244 2.5 3,457,780 -0.7 

1995 605,690 2.1 3,423,236 -1.0 

1996 616,345 1.8 3,395,672 -0.8 

1997 625,948 1.6 3,383,312 -0.4 

1998 635,812 1.6 3,396,654 0.4 

1999 646,461 1.7 3,401,167 0.1 

2000 657,470 1.7 3,389,715 -0.3 

2001 668,213 1.6 3,374,923 -0.4 

20-02 678,800 1.6 3,357,466 -0.5 

2003 689,466 1.6 3,333,230 -0.7 

2004 700,345 1.6 3,324,749 -0.3 

2005 711,720 1.6 3,333,732 0.3 

20-06 723,568 1.7 3,328,542 -0.2 

2007 735,602 1.7 3,326,391 -0.1 

2008 747,611 1.6 3,319,801 -0.2 

2009 759,514 1.6 3,317,082 -0.1 

2010 771,696 1.6 3,319,674 0.1 

1991 - Same as Reference Case 

CAROLINA POWER & LIGHT CO. 
INDUSTRIAL ENERGY REPORT 

(in MWb) 
(Reduced By Conservation and Load Management) 

%CH SIC24 %CH 
SIC23 YEAR LUMBER YEAR SIC25 

APPAREL AGO WOOD AGO FURNITURE 

170,978 2.2 367,968 2.9 162,129 

178,188 4.2 387,011 5.2 175,380 
176,676 -0.8 382,795 -1.1 182,722 
175,278 -0.8 374,723 -2.1 177,321 

180,038 2.7 389,710 4.0 173,648 
163,474 -9.2 332,519 -14.7 163,341 
174,566 8.0 344,898 7.9 160,656 
178,867 2.5 385,605 11.8 165,295 
177,295 -0.9 412,880 7.1 166,549 
174,816 -1.4 423,772 2.6 . 164,642 
173,041 -1.0 429,401 1.3 161,777 
171,893 -0.7 435,862 1.5 159,092 

171,599 -0.2 445,712 2.3 157,699 
171,234 -0.2 457,290 2.6 156,821 
170,469 -0.4 468,392 2.4 155,938 
169,454 -0.6 475,915 1.6 154,671 

168,771 -0.4 477,467 0.3 153,053 

167,956 -0.5 476,392 -0.2 151,954 

167,384 -0.3 480,382 0.8 150,940 

167,105 -0.2 489,449 1.9 150,899 
166,437 ·-0.4 493,573 0.8 150,643 

165,816 -0.4 499,597 1.2 150,166 

165,081 -0.4 506,198 1.3 149,639 

164,315 -0.5 514,511 1.6 149,311 
163,882 -0.3 520,382 1.1 149,130 

Table XI 

%CH %CH SIC27 %CH 
YEAR SIC26 YEAR PRINTING YEAR 
AGO PAPER AGO PUBLISHING AGO 

-1.4 1,000,302 5.2 40,765 6.2 
8.2 929,451 -7.1 41,057 0.7 
4.2 906,084 -2.5 41,265 0.5 
-3.0 906,625 0.1 42,033 1.9 
-2.1 908,196 0.2 44,862 6.7 
-5.9 927,323 2.1 42,251 -5.8 I 

co 
0.8 1,054,574 16.5 43,065 3.1 '° I 
2.9 1,089,129 3.3 44,588 3.5 
0.8 1,071,568 -1.6 45,740 2.6 

-1.1 1,054,058 -1.6 46,419 1.5 
-1.7 1,046,745 -0.7 46,984 1.2 
-1.7 1,042,742 -0.4 47,551 1.2 
-0.9 1,045,305 0.2 48,245 1.5 
-0.6 1,043,673 -0.2 49,022 1.6 
-0.6 1,036,498 -0.7 49,791 1.6 
-0.8 1,031,603 -0.5 50,654 1.7 
-1.0 1,026,860 -0.5 51,702 2.1 
-0.7 1,018,184 -0.8 52,626 1.8 
-0.7 1,013,520 -0.5 53,513 1.7 
0.0 1,013,966 0.0 54,496. 1.8 

-0.2 1,009,081 -0.5 · 55,517 1.9 
-0.3 1,003,989 -0.5 56,535 1.8 
-0.4 1,000,853 -0.3 57,498 1.7 
-0.2 995,288 -0.6 58,414 1.6 
-0.1 993,094 -0.2 59,346 1.6 



CAROLINA POWER & LIGlIT CO. 

INDUSTRIAL ENERGY REPORT 

(in MWh) 
(Reduced By Conscnation and Load Management) 

SIC32 
%CH SIC 281 %CH SIC 282 %CH SIC 287 %CH SIC28 %CH SIC30 %CH STONE %CH 

SIC28 YEAR BASIC YEAR SYNTHETIC YEAR AGRIC YEAR ALL YEAR RUBBER YEAR CLAY YEAR 
CHEMICALS AGO CHEMICALS AGO FIBERS AGO CHEMICALS AGO OTHER AGO PLASTICS AGO GLASS AGO 

1986 2,893,111 4.8 427,957 4.2 1,521,667 5.6 661,801 -3.4 281,686 25.0 438,213 14.0 286,461 4.6 
1987 2,980,352 3.0 429,456 0.4 1,608,440 5.7 679,182 2.6 263,274 -6.5 479,272 9.4 290,845 1.5 
1988 3,088,435 3.6 410,818 -4.3 1,720,191 6.9 687,880 1.3 269,546 2.4 539,086 12.5 278,170 -4.4 

1989 3,175,925 2.8 397,436 -3.3 1,791,748 4.2 703,710 2.3 283,031 5.0 553,653 2.7 278,356 0.1 
1990 3,204,527 0.9 413,306 4.0 1,756,772 -2.0 737,422 4.8 298,623 2.7 563,432 1.8 266,760 -4.2 

1991 3,197,935 -0.2 410,889 -0.6 1,749,260 -0.4 725,999 -1.5 311,787 4.4 546,578 -3.0 244,000 -8.5 

1992 3,265,694 3.2 348,227 -15.1 1,815,728 4.9 736,019 2.3 365,720 19.3 572,493 6.9 253,730 4.0 I 
1993 3,367,450 3.1 350,044 0.5 1,872,898 3.1 764,111 3.8 380,396 4.0 650,784 13.7 262,525 3.5 '° 0 
1994 3,421,189 1.6 350,194 0.0 1,904,994 1.7 779,986 2.1 386,015 1.5 723,877 11.2 265,834 1.3 I 

1995 3,461,211 1.2 349,913 -0.1 1,927,646 1.2 790,649 1.4 393,003 1.8 768,058 6.1 266,974 0.4 
1996 3,504,556 1.3 349,905 0.0 1,951,528 1.2 801,658 1.4 401,465 2.2 800,055 4.2 267,335 0.1 
1997 3,555,185 1.5 350,248 0.1 1,981,360 1.5 813,971 1.5 410,206 2.2 828,933 3.6 267,496 0.1 
1998 3,621,467 1.8 351,169 0.3 2,020,735 2.0 829,204 1.9 420,359 2.5 864,072 4.2 268,307 0.3 
1999 3,675,470 1.5 351,900 0.2 2,053,701 1.6 841,829 1.5 428,040 1.8 902,684 4.5 268,973 0.2 
2000 3,710,782 1.0 352,213 0.1 2,074,240 1.0 849,745 0.9 434,584 1.5 941,738 4.3 269,333 0.1 
2001 3,747,514 1.0 352,673 0.1 2,094,202 1.0 857,058 0.9 443,581 2.1 979,425 4.0 269,513 0.1 
2002 3,775,691 0.8 352,984 0.1 2,108,798 0.7 862,348 0.6 451,561 1.8 1,021,892 4.3 269,590 0.0 
2003 3,801,697 0.7 353,266 0.1 2,121,614 0.6 867,058 0.5 459,759 1.8 1,061,829 3.9 269,041 -0.2 

2004 3,837,337 0.9 353,782 0.1 2,140,107 0.9 873,993 0.8 469,456 2.1 1,104,224 4.0 269,261 0.1 

2005 3,889,808 1.4 354,769 0.3 2,169,662 1.4 885,018 1.3 480,358 2.3 1,154,434 4.5 270,556 0.5 

2006 3,929,234 1.0 355,452 0.2 2,192,128 1.0 893,676 1.0 487,978 1.6 1,210,896 4.9 271,288 0.3 
2007 3,967,085 1.0 356,033 0.2 2,212,582 0.9 901,835 0.9 496,636 1.8 1,268,398 4.7 272,138 0.3 
2008 4,000,824 0.9 356,492 0.1 2,230,216 0.8 909,181 0.8 S04,936 1.7 1,326,SSS 4.6 273,224 0.4 
2009 4,037,008 0.9 356,861 0.1 2,248,733 0.8 917,309 0.9 S14,10S 1.8 1,382,696 4.2 274,313 0.4 
2010 4,087,561 1.3 357,242 0.1 2,275,922 1.2 929,321 1.3 525,076 2.1 1,438,664 4.0 274,967 0.2 

1991 - Same as Reference Case 

Table XI (cont'd.) 



SIC33&34 

PRIMARY %CH SIC35 %CH 

FABRICATED YEAR MACHINERY YEAR 

METALS AGO EXCEPT ELEC. AGO 

1986 845,341 0.9 140,337 1.5 

1987 877,049 3.8 146,883 4.7 

1988 943,488 7.6 164,297 11.9 

1989 958,199 1.6 171,972 4.7 

1990 947,143 -1.2 179,783 4.5 

1991 922,642 -2.6 168,823 -6.1 

1992 967,454 6.6 170,986 2.6 

1993 1,003,204 3.7 179,308 4.9 

1994 1,007,844 0.5 184,294 2.8 

1995 1,006,566 -0.1 187,832 1.9 

1996 1,009,765 0.3 190,859 1.6 

1997 1,010,897 0.1 193,333 1.3 

1998 1,014,182 0.3 195,882 1.3 

1999 1,016,966 0.3 198,648 1.4 

2000 1,017,910 0.1 201,118 1.2 

2001 1,018,116 0.0 203,159 1.0 

2002 1,017,563 -0.1 204,907 0.9 

2003 1,016,185 -0.1 206,619 0.8 

2004 1,016,301 0.0 208,345 0.8 

2005 1,019,077 0.3 210,425 1.0 

2006 1,021,076 0.2 212,561 1.0 

2007 1,021,946 0.1 214,479 0.9 

2008 1,022,695 0.1 216,176 0.8 

2009 1,022,910 0.0 217,638 0.7 

2010 1,023,149 0.0 219,425 0.8 

1991 - Sc1me as Reference Case 

CAROLINA POWER & LIGHT CO. 

INDUSTRIAL ENERGY REPORT 
(in MWh) 

(Reduced By Conservation and Load Management) 

SIC36 %CH SIC37 %CH 
ELEC. YEAR TRANSPORTATION YEAR 

EQUIP. AGO EQUIPMENT AGO 

619,496 3.1 116,481 15.6 
610,128 -1.5 128,651 10.4 
630,055 3.3 150,572 17.0 
633,783 0.6 151,581 0.7 
641,644 1.2 149,530 -1.4 

607,348 -5.3 137,196 -8.2 

636,151 5.0 146,277 10.2 
655,013 3.0 166,428 13.8 
671,857 2.6 176,481 6.0 
684,447 1.9 178,273 1.0 
694,382 1.5 181,202 1.6 
702,316 1.1 185,789 2.5 

709,786 1.1 192,169 3.4 

717,668 1.1 199,702 3.9 
725,626 1.1 207,081 3.7 

733,211 1.0 214,166 3.4 

740,922 1.1 221,113 3.2 

748,665 1.0 227,687 3.0 

756,402 1.0 234,776 3.1 

764,668 1.1 243,512 3.7 

773,567 1.2 252,705 3.8 

782,345 1.1 261,657 3.5 
790,590 1.1 270,013 3.2 

798,083 0.9 277,122 2.6 
805,266 0.9 285,145 2.9 

Table XI (cont'd.) 

ALL %CH %CH 
OTHER YEAR TOTAL YEAR 
SALES AGO INDUSTRIAL AGO 

470,885 9.6 11,053,697 3.1 
518,122 10.0 11,477,238 3.8 
578,523 10.5 11,925,679 3.9 
706,542 22.1 12,344,506 3.5 
744,479 5.4 12,335,935 -0.1 '° 715,094 -4.1 11,906,891 

.... 
-3.5 

. 712,486 3.9 12,401,369 6.1 
729,015 2.3 12,938,376 4.3 
721,564 -1.0 13,097,994 1.2 
710,915 -1.5 13,156,908 0.4 
708,997 -0.3 13,227,114 0.5 
706,119 -0.4 13,317,067 0.7 
705,822 0.0 13,472,713 1.2 
708,207 0.3 13,613,987 1.0 
709,605 0.2 13,711,465 0.7 
709,940 0.0 13,800,477 0.6 
711,308 0.2 13,877,105 0.6 
713,196 0.3 13,934,726 0.4 
716,612 0.5 14,034,092 0.7 
721,792 0.7 14,195,639 1.2 
725,326 0.5 14,324,012 0.9 
729,310 0.5 14,455,455 0.9 
733,278 0.5 14,580,037 0.9 
736,298 0.4 14,704,503 0.9 
740,933 0.6 14,852,314 1.0 
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Historically, the investment in plant and equipment, along with the manufacturing labor force, has given 

an indication of the potential gross national product (GNP). Making policy assumptions about investment in 

plant and equipment in the future, economists have made estimates of the future GNP. While many scenarios 

are possible, future trends in potential GNP are relatively stable. There is general agreement among 

economists that real GNP will increase at an average rate of approximately 2.1 % annually during.the forecast 

period. The specific numbers in given years used in the CP&L forecast come from Data Resources, Inc. 

(DR!). These numbers, however, have been corroborated and are in general agreement with other forecasters. 

The population of the future creates a demand for given products. A given population will require a given 

quantity of food stuffs, clothing, appliances, etc., subject to price and the general performance of the economy. 

This forecast assumes that the per capita quantities of these goods demanded will be similar to those 

demanded in the historical period given due adjustment to future income, price, and technology trends. 

The share of national production in the CP&L service area has generally been increasing during the 

historical period. As new industry moves into the area and offers new job opportunities, migration patterns 

frequently change. There was a net out-migration from the CP&L service area during the 1960s, but this trend 

was reversed during the 1970s. It is assumed during the forecast period that this net in-migration will continue. 

As population growth declines in the future, the effects of any migration pattern will become more important. 

Finally, the power consumption by industry in the CP&L service area is dependent on local production. 

A local production index has been derived where national production per employee in a given industry is 

assumed to be representative of the production rate in the service area. When this production rate is 

multiplied by the number of employees predicted for the industry in the CP&L service area, an index which 

represents the production in the service area is obtained. This index has generally correlated closely with 

power consumption during the historical period. The index for the forecast period is derived in the same 

manner. The forecast production rate per employee nationally is multiplied by the forecasted number of 

employees from the CP&L Service Area Economic Model. 
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As an example, the regression equation used to forecast power usage in SIC 20, Food Products, is obtained 

by the following steps: 

I) The historical employment in the Food Products industry in the North Carolina service area has correlated 

with both the employment in the Food Products industry in North Carolina as tabulated by the 

Employment Security Commission and with the local production index in the CP&L service area. 

Employment in the North Carolina portion of the CP&L service area has generally varied as the 

employment in the industry in North Carolina. Employment in the South Carolina CP&L service area 

is correlated with state employment in SIC 20 in a similar way. Forecast values for employment in SIC 20 

for each state come from the DR! Regional Information Service. 

2) The production index for the CP&L service area is derived by taking the Federal Reserve Board 

Production Index per employee in the industry nationally and multiplying it by the number of Food 

Products employees in the CP&L service area. 

3) Historically, the power delivered to the Food Products industry in the CP&L service area is regressed on 

the local production index and a price variable. The resultant regression equation was used to forecast 

electrical power for the Food Products industry in the service area during the forecast period. 

The same procedure was used in each of the two-digit industrial classifications. Disaggregation was 

necessary to the three-digit classification in the chemical industry because of its inherent diversity. 

There were known loads which were installed in several of the industrial classifications which had to be 

accounted for separately. For example, when a glass company installed an electric furnace where it had 

previously used gas, there was an abrupt increase in usage in this industrial classification which had to be 

accounted for prior to making a forecast. The same situation arose where a large synthetic fibers plant was 

connected to the system where there had previously been only one or two, or even no existing plants. Large 

drag lines in the phosphate industry had to be treated in a similar manner. In most cases where there were 

large discontinuities in power usage, we were able to verify through records these large loads as they were 

added to the system. 
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1) Food Products (SIC 20) 

In the Service Area Economic Model, we are forecasting that employment in the Food Products industry 

will decrease from 25,048 employees in 1991 to 22,922 employees in the year 2010. Due to technological 

improvements in the industry, however, it is estimated that the local production index will increase at an 

average compounded growth rate of 2.2% per year. 

The energy delivered to the Food Products industry is projected to increase at an average annual rate 

of 2.2%. There will tend to be more energy use due to increased equipment use per unit of labor. 

The regression model is shown in Figure 33 and a plot of the actual versus the fitted values during the 

historical period is shown in Figure 34. 

The table showing the annual power usage by this industrial classification is shown in Table XI. 



- 95 -

ORDINARY LEASf SQUARES 

------------------
QUAR1ERLY(1970:2 TO 1991:1) 84 OBSERVATIONS 
DEPENDENTVARIABLE: LOG(GHID@20SA) 

COEFFICIENT STD.ERROR T-STAT INDEPENDENTV ARIABLE 

0.841953 02948 2.856 CONSTANT 

1) 0.828491 0.06051 13.69 LOG(GHID@20SA\l) 

2) 0.168136 0.06'2:17 2.679 LOG(X21J@CPL) 

3) 0.0223611 O.OOSl'l88 2261 SHIFT843861 

R-BARSQUARED: 0.9915 
F-STATISTIC(3,80): 3214.6895 
DURBIN-WATSON STATISTIC: 2.0019 
SUM OF SQUARED RESIDUALS: 0.03878 
STANDARDERROROFTIIEREGRESSION: 0.02202 NORMALIZED: 0.004822 

WHERE: 
GHID@20SA 

X2o:@CPL 

SHIFT843861 

GIGAWATT HOUR SALES - FOOD PRODUCTS -
SEASONALLY ADJUSTED 
CP&L SERY. AREA PRODUCTION INDEX -
FOOD PRODUCTS 
SHIFT VARIABLE FOR STRUCTURAL 
CHANGE IN SIC 20 

Figure 33 
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ORDINARY LEAST SQUARES 

QUARTERL Y(1970:2 TO 1991:1) 84 OBSERVATIONS 
DEPENDENT VARIABLE: GHID@20SA 

1) 

COEFFICIENT 

1.0001 

STD.ERROR 

0.002361 

T-STAT 

423.7 

INDEPENDENT VARIABLE 

EXP(FIT(@RR)) 

R-BAR SQUARED: 0.9913 (RELATIVE TO Y=0, RBSQ: 0.9995) 
F-STATISTIC(l,83): 17949737 
DURBIN-WATSON STATISTIC: 2.1272 
SUM OF SQUARED RESIDUALS: 400.9 
STANDARD ERROR OFTIIB REGRESSION: 2.198 NORMALIZED: 0.02222 

Figure 33 (cont'd.) 
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2) Textile Products (SIC 22) 

For years, the Textile Products industry used appreciably more power in the CP&L system than any other 

group. However, in the last few years, the rate of increase has fallen off appreciably and, in some years, has 

actually been negative. In the North Carolina service area, the maximum number of 75,000 employees in this 

industry was reached in 1974 and, since that time, the employment in the industry has been dropping at an 

average annual rate of between 2 and 3 percent per year. In 1991, there were 73,400 employees in the North 

and South Carolina service area, and it is estimated that there will be 43,240 in the year 2010. 

This industry also is expected to benefit from technological improvements. The local production index 

for the industry is expected to increase at a compounded growth rate of 0.7% per year in spite of the drop in 

employment. 

The Textile Products industry has been both labor and energy intensive. Since 1974, however, there have 

been great efforts to more effectively use electrical power. Some large companies have initiated very 

productive conservation programs and this trend is expected to continue. The 0.7% increase in output over 

the forecast period is expected to result in electrical energy consumed by this group to increase at a 

compounded annual rate of 0.7% per year. 

The regression model is shown in Figure 35, corrected for autocorrelation since an ARIMA analysis 

indicated first-order autoregressive error. A plot of the actual versus the fitted values during the historical 

period is shown in Figure 36. 

The forecast values are shown in Table XI. 
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LEAS!' SQUARES WITH FIRSl'-ORDER AUTOCORRELATION CORRECTION 

----------------------------------------------
QUARTERLY(1970:1 TO 1991:1) 85 OBSERVATIONS 
DEPENDENTVAR!ABLE: LOG(GHID@22SA) 

COEFFICIENT 

6.97483 

1) 0.732857 

2) 

\0 -0.0116263 

\1 -0.020346 

12 -0.0261591 

\3 -0.0290657 
\4 -0.0290657 

\5 -0.0261591 

\6 -0.020346 
\7 -0.0116263 
SUM -0.174394 
AVG 3.5 

STD.ERROR T-SI'AT 

0.05658 123.3 

0.04359 16.81 

0.002415 
0.004226 
0.005434 
0.006037 
0.006037 
0.005434 
0.004226 
0.002415 

0.03622 -4.814 
0 NC 

INDEPENDEJ V AR!ABLE 

CONSI'ANT 

LOG(X22@CPL) 

PDL(LNRELINPCOSI'@ID,2,8,BOTH) 

+·+ 
+ • + 

+ • + 
+ • + 
+ • + 
+ • + 

+ • + 

+*+ 

0.548354 0.09256 5.924 RHO 

R-BAR SQUARED: 0.9589 
F-SI'ATISTIC(3,81 ): 653.49765 
DURBIN-WATSON SI'ATISTIC: 1.9902 
SUM OF SQUARED RESIDUALS: 0.03502 
SI'ANDARD ERROR OF THE REGRESSION: 0.02079 NORMALIZED: 0.003160 

WHERE: 
GHID@22SA 

X22@CPL 

LNRELINPCOSI'@ID 

GIGAWATT HOUR SALES - TEXTILE PRODUCTS -
SEASONALLY ADWSI'ED 
CP&L SERV. AREA PRODUCTION INDEX -
TEXTILE PRODUCTS 
RELATIVE cosr OF ELEC. FOR INDUSI'R!AL 

Figure 35 
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ORDINARY LEAST SQUARES 

QUARTERLY(1970:1 TO 1991:1) 85 OBSERVATIONS 
DEPENDENTVARIABLE: GHID@22SA 

1) 

COEFFICIENT 

1.00037 

SID.ERROR 

0.002165 

T-SfAT 

462.2 

R-BAR SQUARED: 0.9618 (RELATIVE TO Y=O, RBSQ: 0.9996) 
F-SfATISTIC(l,84): 213600.58 
DURBIN-WATSON SfATISTIC: 1.9675 
SUM OF SQUARED RESIDUALS: 1.775E+04 

INDEPENDENTV ARIABLE 

EXP(FTT(@RR)) 

SfANDARD ERROR OFTIIE REGRESSION: 14.54 NORMALIZED: 0.02005 

Figure 35 (cont'd.) 
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3) Apparel Products (SIC 23) 

The Apparel Products industry in our service area is very labor intensive. In our service area, it is forecast 

that the employment will decrease from 46,968 in 1991 to 26,477 in the year 2010. We are forecasting 

production to increase slightly over this same period. 

In this labor-intensive industry, the power consumption is not as directly related to units of output as in 

many other industries. Lighting, air conditioning, etc. consume much of the power used while the actual units 

of production contribute comparatively little consumption. This industry is also closely associated with both 

the textile products industry and with the synthetic fibers industry. We are forecasting that between 1991 to 

2010 the electric consumption increase will be at a compounded annual growth rate of 0.4%. 

The regression model is shown in Figure 37 along with the ARIMA analysis of first-order autocorrelation. 

A plot of the actual versus the fitted values during the historical period is shown in Figure 38. 

A table showing the forecasted values for the Apparel Products industry is shown in Table XI. 
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LEAST SQUARES WITH FIRST-ORDER AUTOCORRELATION CORRECTION 

----------------------------------------------
QUARTERLY(1970:1 TO 1991:1) 85 OBSERVATIONS 
DEPENDENTVAR!ABLE: LOG(GHID@23SA) 

COEFFICIENT STD.ERROR 

3.70788 0.01789 

1) 0.422474 0.03s-37 

2) 0.0644863 0.02159 

3) -0.112369 0.02697 

4) 0.0853604 0.02691 

0.592226 0.09214 

R-BARSQUARED: 0.9482 
F-SfATISTIC(5,79): 308.57174 
DURBIN-WATSONSfATISTIC: 1.8982 

T-SfAT 

207.2 

10.6 

2.987 

-4.167 

3.172 

6.428 

INDEPENDENT VARIABLE 

CONSfANT 

LOG(X23@CPL) 

SHIFf854& 

DUM741 

DUM764 

RHO 

SUM OF SQUARED RESIDUALS: 0.07660 
SfANDARD ERROR OF THE REGRESSION: 0.03114 NORMALIZED: 0.000645 

WHERE: 
GHID@23SA 

X23@CPL 

SHIFf854& 

DUM741 
DUM764 

GIGAWATT HOUR SALES - APPAREL PRODUCTS -
SEASONALLY ADJUsrED 
CP&L SERV. AREA PRODUCTION INDEX -
APPAREL PRODUCTS 
SHIFT V AR!ABLE FOR srRUCTURAL 
CHANGE IN SIC 23 
UNEXPLAINED DROP IN USAGE 74:1 
DUMMY FOR INDUsrRIAL 76:4 
CHANGE IN SIC 23 

Figure 37 
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ORDINARY LEAST SQUARES 

QUARTERLY(1970:1 TO 1991:1) 85 OBSERVATIONS 
DEPENDENT VARIABLE: GHID@23SA 

1) 

COEFFICIENT 

1.0005 

STD.ERROR 

0.003233 

T-STAT 

3095 

INDEPENDENT VARIABLE 

EXP(ffi(@RR)) 

R-BAR SQUARED: 0.9513 (RELATIVE TO Y=0, RBSQ: 0.9991) 
F-STATISTIC(l,84): 95769.661 
DURBIN-WATSON STATISTIC: 1.8967 
SUM OF SQUARED RESIDUALS: 103.9 
STANDARD ERROR OF THE REGRESSION: 1.112 NORMALIZED: 0.03005 

Figure 37 (cont'd.) 
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4) Lumber and Wood (SIC 24) 

While the Lumber and Wood industry is closely associated with the building industry, it is somewhat 

stabilized by the paper industry. Some of the large paper companies that previously produced extensively in 

the northwestern part of the United States have experienced resource problems in the last few years, and a 

part of the growth in our service area is due to conditions in the Northwest. This migratory growth, however, 

is expected to level off in the mid-1990's. After that time, the growth will closely parallel the growth of the 

general economy. 

In our service area, we are expecting employment in the Lumber and Wood industry to increase from 

17,713 in 1991 to 19,252 in the year 2010. The output from the industry is expected to increase at a rate of 

2.8% for the forecast period. 

The average electric power consumption is expected to increase over the forecast period at a compounded 

annual growth rate of approximately 3.4%. 

The Lumber and Wood industry regression model is shown in Figure 39 and a plot of the actual versus 

the fitted values during the historical period is shown in Figure 40. 

A table showing the forecasted electrical consumption over the forecast period is shown in Table XI. 
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ORDINARY LEAST SQUARES 
------------------

QUARTERLY(1972:1 TO 1991:1) 77 OBSERVATIONS 
DEPENDENT VARIABLE: LOG(GHID@24SA) 

COEFFICIENT STD.ERROR 

0.712752 0.1682 

1) 0.829987 0.o401 

2) 0.578772 0.09716 

3) -0.387309 0.1061 

4) 0.0653149 0.01842 

R-BAR SQUARED: 0.9826 
F-STATISTIC(4,72): 1074.7355 
DURBIN-WATSON STATISTIC: 1.9617 
SUM OF SQUARED RESIDUALS: 0.09256 

T-STAT 

4.238 

20.7 

5.957 

-3.651 

3.546 

INDEPENDENT VARIABLE 

CONSTANT 

LOG(GHID@24SA\1) 

LOG(X24@CPL) 

LOG(X24@CPL\1) 

SHIFT764& 

STANDARD ERROR OF THE REGRESSION: 0.03585 NORMALIZED: 0.008400 

WHERE: 
GHID@24SA 

SHIFT764& 

X24@CPL 

GIGAWATT HOUR SALES - LUMBER & WOOD -
EXCEPT GEORGIA PACIFIC SEASONALLY ADJUSTED 
SHIFTY ARIABLE FOR STRUCTURAi. 
CHANGE IN SIC 24 
CP&I. SERV. AREA PRODUCTION INDEX -
LUMBER & WOOD 

Figure 39 
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ORDINARY LEAST SQUARES 

QUARTERLY(1972:1 TO 1991:1) 77 OBSERVATIONS 
DEPENDENT V ARlABLE: GHID@24SA 

COEFFICIENT STD. ERROR 

1) 1.00071 0.003919 

T-STAT 

255.3 

R- BAR SQUARED: 0.9802 (RELATIVE TO Y =0, RBSQ: 0.9988) 
F-STATISTIC(l,76): 65200.313 
DURBIN-WATSON STATISTIC: 2.0897 
SUM OF SQUARED RESIDUALS: 520.4 

INDEPENDENT VARIABLE 

EXP(FIT(@RR)) 

STANDARD ERROR OF THE REGRESSION: 2.617 NORMALIZED: 0.03540 

Figure 39 (cont'd.) 
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· 5) Furniture Products (SIC 25) 

In our service area, we are forecasting a slight employment decline in the furniture industry from 15,185 

in 1991 to 14,605 by the year 2010. During this period, we are forecasting a compounded annual growth rate 

of product output to average 0.3%. 

This is an industry which has been labor intensive, and indications are that growth in this industry will 

continue. With a forecasted increase of 0.3% in output, we are forecasting an average power usage increase 

of 0.3% per year. 

The regression model and its associated statistics are shown in Figure 41. A plot of the actual versus the 

fitted values is shown in Figure 42. 

The forecast electrical usage is shown in Table XI. 
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LEAST SQUARES WITH FIRST-ORDER AUTOCORRELATION CORRECTION 

QUARTERLY(1972:1 TO 1991:1) 77 OBSERVATIONS 
DEPENDENT VARIABLE: LOG(GHID@25SA) 

COEFFICIENT STD.ERROR 

3.75615 0.01828 

1) 0.811771 0.05679 

2) -0.111524 0.02652 

0.789703 0.07853 

R- BAR SQUARED: 0.9765 
F-STATISTIC(3,73): 1051.9931 
DURBIN-WATSON STATISTIC: 2.3012 
SUM OF SQUARED RESIDUALS: 0.05185 

T-STAT 

205.5 

14.29 

-4.205 

10.06 

INDEPENDENT VARIABLE 

CONSTANT 

LOG(X25@CPL) 

DUM904911 

RHO 

STANDARD ERROR OF THE REGRESSION: 0.02665 NORMALIZED: 0.007406 

WHERE: 
GHID@25SA 

X25@CPL 

DUM904911 

GIGAWATT HOUR SALES - FURNITURE PRODUCTS -
SEASONALLY ADJUSTED 
CP&L SERV. AREA PRODUCTION INDEX -
LUMBER & WOOD PRODUCTS 
UNEXPLAINED DROP IN USAGE 90:4 - 91:1 

Figure 41 
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ORDINARY LEAST SQUARES 

QUARTERLY(1972:1 TO 1991:1) 77 OBSERVATIONS 
DEPENDENT VARIABLE: GHID@25SA 

COEFFICIENT STD. ERROR 

1) 1.00246 0.003001 

T-STAT 

334.1 

R-BAR SQUARED: 0.9736 (RELATIVE TO Y=0, RBSQ: 0.9993) 
F-STATISTIC(l,76): 111599.24 
DURBIN-WATSON STATISTIC: 2.4607 
SUM OF SQUARED RESIDUALS: 73.91 

INDEPENDENT VARIABLE 

EXP(FIT(@RR)) 

STANDARD ERROR OF THE REGRESSION: 0.9&i2 NORMALIZED: 0.02660 

Figure 41 (cont'd.) 
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6) Paper Products (SIC 26) 

l:J the Paper Products industry, there are several waste products which have high heating value such as 

bark and black liquor. Because steam is needed in the drying process, most paper mills use topping turbines. 

Steam is generated at a higher pressure and temperature than needed for a drying process and is run through 

a backpressure turbine in order to generate electricity. The exhaust from the turbine is then used to dry the 

products. The steam that is generated in most cases is a function of the process steam needed rather than the 

electricity needed. The result is that as production is reduced, less steam is generated for drying, and 

consequently less power is generated on site. But, because the power requirement for the mills is relatively 

constant, this means that more purchased power is consumed. Conversely, as the production rate goes up, less 

power is purchased. 

In the Paper Products industry, we are forecasting that employment in the service area will decline slightly 

from 11,320 in 1991 to 10,864 in the year 2010. We are forecasting that the output growth will average 2.2% 

per year. 

We are forecasting that the electric power usage in the paper industry will grow in our service area at a 

compounded annual growth rate of 2. 7%. 

The regression model for the Paper Products industry is shown in Figure 43. A plot of the actual versus 

the fitted values is shown in Figure 44. 

The forecast electrical usage is shown in Table XI. 
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LEAST SQUARES WITll F1RST-ORDER AUTOCORRELATION CORRECTION 

QUARTERLY(1900:1 TO 1991:1) 45 OBSERVATIONS 
DEPENDENTVARIABLE: LOG(GIDD@26AOSA) 

COEFFICIENT STD.ERROR T-STAT INDEPENDENT VARIABLE 

5.31%3 0.0251 211.9 CONSTANT 

1) 1.13005 0.1226 9284 LOG(X26@CPL) 

2) -0.128264 0.03212 -3.994 SIDFT881& 

3) -0.1715 0.03008 -4.504 DUM873 

4) -0.258832 0.0429 -6.034 DUM874 

0.554457 0.1439 3.853 RHO 

R-BARSQUARED: 0.8943 
F-STATISTIC(5,39): 75.456182 
DURBIN-WATSON STATISTIC: 2.0540 
SUM OF SQUARED RESIDUALS: 0.04852 
STANDARD ERROR OF THE REGRESSION: 0.03527 NORMALIZED: 0.006853 

WHERE: 
GIDD@26AOSA 

X26@CPL 

SHIFT873& 

DUM873 
DUM874 

GIGAWATIHOURSALES- PAPER PRODUCTS -
EXCEPT CHAMPION PAPER SEASONALLY ADWSTED 
CP&L SERV. AREA PRODUCTION INDEX -
PAPER PRODUCTS 
SIDFTVARIABLEFORSTRUCTURAL 
CHANGE IN SIC 26 
UNEXPLAINED DROP IN USAGE 87:3 
UNEXPLAINED DROP IN USAGE 87:4 

Figure 43 
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ORDINARY LEAST SQUARES 

QUARTERL Y(1900:1 TO 1991:1) 45 OBSERVATIONS 
DEPENDENT VARIABLE: GlllD@26AOSA 

COEFF1CIENT STD. ERROR 

1) 1.00139 0.004875 

T-STAT 

205.4 

INDEPENDENT VARIABLE 

EXP(FIT(@RR)) 

R-BAR SQUARED: 0.9000 (RELATIVE TO Y=0, RBSQ: 0.9990) 
F-STATISTIC(l,44): 42196.114 
DURBIN-WATSON STATISTIC: 2.1310 
SUM OF SQUARED RESIDUALS: 1414 
STANDARD ERROR OF THE REGRESSION: 5.669 NORMALIZED: 0.03281 

Figure 43 (cont'd.) 
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7) Printing and Publishing (SIC 27) 

The Printing and Publishing industry in the service area is predominately split between newspaper 

publishing and commercial printing. Employment in this industry is forecast to increase in the service area 

from 9,559 employees in 1991 to 11,672 in 2010. This represents an average annual growth rate of 1.1 %. Over 

the same period, production from this industry is expected to increase at an average annual rate of 3.1 % and 

electricity usage is expected to grow at a 2.2% average annual rate. 

The model for this industry is shown in Figure 45. A plot of the actual versus fitted values is shown in 

Figure 46. 

The forecast electrical usage is shown in Table Xl. 
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LEAST SQUARES WITH FIRST-ORDER AUTOCORRELATION CORRECTION 

QUARTERLY(1979:1 TO 1991:1) 49 OBSERVATIONS 
DEPENDENTVARIABLE: LOG(GIDD@27SA) 

COEFFICIENT · STD.ERROR 

2.35391 0.02505 

1) 0.669959 0.06685 

2) -0.0650504 0.02782 

0.765'2Z7 0.0975 

R-BAR SQUARED: 0.9700 
F-STATISTIC(3,45): 51758115 
DURBIN-WATSON STATISTIC: 1.6621 

T-STAT 

93.96 

10.02 

-2.338 

7.849 

INDEPENDENT VARIABLE 

CONSTANT 

LOG(X27@CPL) 

SHIFT883& 

RHO 

SUM OF SQUARED RESIDUALS: 0.03434 
STANDARD ERROR OF THE REGRESSION: 0.02762 NORMALIZED: 0.01257 

WHERE: 
GHID@27SA 

X27@CPL 

SHIFT883& 

GIGAWATT HOUR SALES - PUBLISIDNG & 
PRINTING 
CP&L SERV. AREA PRODUCTION INDEX -
PUBLISHING & PRINTING 
SmFT VARIABLE FOR STRUCTURAL 
CHANGE IN SIC 27 

Figure 45 
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ORDINARY LEAST SQUARES 

QUAR1ERL Y(1979:1 TO 1991:1) 49 OBSERVATIONS 
DEPENDENT VARIABLE: GHID@27SA 

COEFFICIENT 

1.00194 

SID. ERROR T-STAT 

I) 0.003676 272.5 

R-BAR SQUARED: 0.9724 (RELATIVE TOY =0, RBSQ: 0.9994) 
F-STATISTIC(l,48): 74278.651 
DURBIN-WATSON STATISTIC: 1.6200 
SUM OF SQUARED RESIDUALS: 2.695 

INDEPENDENT VARIABLE 

EXP(FIT(@RR)) 

STANDARD ERROR OF 1HE REGRESSION: 0.2369 NORMALIZED: 0.02598 

Figure 45 ( cont' ct.) 
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8) Chemicals (SIC 28) 

We are forecasting that the employees in the service area will increase slightly during the forecast period 

going from 22,848 in 1991 to 23,370 in 2010. The output, however, is expected to increase at a compounded 

annual rate of 3.7% and the corresponding power consumption will increase at a compounded annual rate of 

1.7%. 

This forecast was made by utilizing the local production index and a nationally-based production index for 

the four subgroups. The basic concept of relating historical usage to local or national production was 

maintained. 

The basic chemical industry is relatively small in our service area. Like all chemical industries, pollution 

control and abatement and environmental matters require considerable lead time. We are forecasting that 

the subgroup will increase its electrical consumption by 0.4% compounded annually. 

The synthetic fibers industry is the largest classification of chemical manufacturers in the service area. The 

forecast shows increasing electricity consumption for this classification at an average annual rate of 1.9%. 

Agricultural chemicals are also growing in our service area, and there are prospects for this segment to 

become larger. We are forecasting that this subgroup will have a rate of increase of 1.6% annually over the 

forecast period. 

The other Chemical industries are combined into a single group. We are forecasting that the 

miscellaneous group will increase electricity consumption at an average annual rate of 2.7%. 

The models and their applicable statistics and plots of the actual versus the fitted values are shown in 

Figures 47 through 54. 

The forecast for the industry usage is shown in Table XI. 
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LEAST SQUARES WITH FIRST-ORDER AUTOCORRELATION CORRECTION 

QUARTERL Y(1970:1 TO 1991:1) 85 OBSERVATIONS 
DEPENDENT VARIABLE: LOG(GHID@281SA) 

COEFFICIENT SID.ERROR 

4.34516 0.04228 

1) 0.416739 0.06145 

2) -0312442 0.1071 

3) 0.282188 0.04477 

4) -0201012 0.04374 

0.461115 0.09963 

R-BAR SQUARED: 0.9604 
F-STATISTIC(5,79): 40820m 
DURBIN-WATSON STATISTIC: 2.1730 
SUM OF SQUARED RESIDUALS: 02146 

T-STAT INDEPENDENT VARIABLE 

102.8 CONSTANT 

6.782 LOG(X28@CPL) 

-2.919 SHIFT761&*LOG(X28@CPL) 

6.304 SHIFT761& 

-4.596 DUM752753 

4.628 RHO 

STANDARD ERROR OF Tiffi REGRESSION: 0.05212 NORMALIZED: 0.01168 

WHERE: 
GlllD@281SA 

SHIFT761& 

X28@CPL 

LNRELINPCOST@ID 
DUM752753 

GIGAWATT HOUR SALES - INORGANIC CHEMICALS 
SEASONALLY ADJUSTED 
SHIFT VARIABLE FOR ADDffiON OF 
NEW PLANT 
CP&L SERV. AREA PRODUCTION INDEX -
SYNTHETIC FIBERS 
RELATIVE COST OF ELEC. FOR INDUSTRIAL 
UNEXPLAINED DROP IN USAGE 75:2 - 75:3 

Figure 47 
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ORDINARY LEAST SQUARES 

QUARTERLY(1970:1 TO 1991:1) 85 OBSERVATIONS 

DEPENDENTVARlABLE: GHID@281SA 

1) 

COEFFICIENT 

1.0023 

STD.ERROR 

0.005554 

T-STAT 

180.5 

R-BAR SQUARED: 0.9469 (RELATIVE TO Y=0, RBSQ: 0.9974) 
F-STATISTIC(l,84): 32570.591 
DURBIN-WATSON STATISTIC: 2.0962 
SUM OF SQUARED RESIDUALS: 1842 

INDEPENDENT V ARlABLE 

EXP(FIT(@RR)) 

STANDARD ERROR OF THE REGRESSION: 4.682 NORMALIZED: 0.05230 

Figure 47 (cont'd.) 
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LEAST SQUARES WITH FIRST-ORDER AUTOCORRELATION CORRECTION 

QUARTERL Y(1974:1 TO 1991:1) 69 OBSERVATIONS 
DEPENDENTV ARIABLE: LOG(GHID@282SA) 

COEFF1CIENT SID.ERROR 

6.4984 0.1728 

1) 0.484072 0.07591 

2) 
\0 -0.0200773 0.007955 

\I -0.0351353 0.01392 
\2 -0.0451739 0.0179 
\3 -0.0501933 0.01989 
\4 -0.0501933 0.01989 
\5 -0.0451739 0.0179 
\6 -0.0351353 0.01392 
\7 -0.0200773 0.007955 
SUM -0.30116 0.1193 
AVG 3.5 0 

T-STAT 

37.6 

6.377 

-2.524 
NC 

INDEPENDENT VARIABLE 

CONSTANT 

LOG(X28@CPL) 

PDL(LNRELINPCOST@ID,2,8,BOTH) 

+ 
+ 

+ • + 
+ • + 

+ • + 
• + 
• + 

+ • + 
+ • + 

+ • + 

0.798302 0.07476 10.68 RHO 

R-BAR SQUARED: 0.7576 
F-STATISTIC(3,65): 71.823583 
DURBIN-WATSON STATISTIC: 2.0405 
SUM OF SQUARED RESIDUALS: 0.09189 
STANDARD ERROR OF THE REGRESSION: 0.03760 NORMALIZED: 0.006260 

WHERE: 
GHID@282SA 

X28@CPL 

LNRELINPCOST@ID 

GIGAWATT HOUR SALES - SYNTHETIC FIBERS -
SIC282 - SEASONALLY ADWSTED 
CP&L SERV. AREA PRODUCTION INDEX -
SYNTHETIC FIBERS 
RELATIVE COST OF ELEC. FOR INDUSTRIAL 

Figure 49 
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ORDINARY LEAST SQUARES 

QUARTERLY(1974:1 TO 1991:1) 69 OBSERVATIONS 
DEPENDENTVARIABLE: GHID@282SA 

1) 

COEFFICIENT 

1.00085 

STD.ERROR 

0.004426 

T-STAT 

226.1 

R-BAR SQUARED: 0.7600 (RELATIVE TOY =0, RBSQ: 0.9987) 
F-STATISTIC(l,68): 51127.074 
DURBIN-WATSON STATISTIC: 2.0329 
SUM OF SQUARED RESIDUALS: !.528E+04 

INDEPENDENT VARIABLE 

EXP(FIT(@RR)) 

STANDARD ERROR OFTIIB REGRESSION: 14.99 NORMALIZED: 0.03681 

Figure 49 (cont'd.) 



[/) ... 
;j 
0 

..c: 
I ..., ..., 
co 
~ co 
b.O ..... 

c.!:) 

~ ... 
Q.) ..., ... co 
;j 

G 

480 

460 

440 

420 

400 

380 

CAROLINA POWER & LIGHT COMPANY 

• 
I ' 

I I 

I 
I 
I 
I 

' I 
I 
I 

Industrial Usage SIC 282 - Synthetic Fibers 
Actual Usage versus Fitted Usage 

\ 
'• I I 
I I 
I I 

I ' , • 
I I ' I I I I , I 

(\_ I I 
I I 

I ' I I 
I ~ 

I I • 
I I 

I I 

I 
I 

v· V \\ I 
I 
I 
• 

,, 
I 

360 L H: 

340 

320 
74 77 80 

ENIDE291 

83 

Figure 50 

86 89 92 

Actual Usage - Line 
Fitted Usage - Dot 

-N 
00 



- 129 -

ORDINARY LEASf SQUARES 
------------------

QUARTERLY(1977:1 TO 1991:1) 57 OBSERVATIONS 
DEPENDENTVARIABLE: LOG(GHID@287SA) 

COEFFICIENT STD.ERROR 

5.26074 0.2376 

1) 0.427883 0.09875 

2) 
10 -0.0246393 0.01143 
11 -0.0431187 0.02001 

\2 -0.0554384 0.02572 

13 -0.0615982 0.02858 

14 -0.0615982 0.02858 

15 -0.0554384 0.02572 

16 -0.0431187 0.02001 

17 -0.0246393 0.01143 

SUM -0.369589 0.1715 
AVG 3.5 0 

3) 0.458553 0.03882 

4) -0.193574 0.04715 

5) -02m35 0.06288 

R-BARSQUARED: 0.9411 
F-STATISTIC(5,51): 179.84282 
DURBIN-WATSON STATISTIC: 1.3953 
SUM OF SQUARED RESIDUALS: 0.1927 

T-STAT 

22.14 

4.333 

-2.155 
NC 

11.81 

-4.105 

-4.41 

INDEPENDENT VARIABLE 

CONSTANT 

LOG(X28@CPL) 

PDL(LNRELlNPCOST@ID,2,8,BOTH) 
+ • + 

+ • + 
+ • + 

+ 
+ 

+ 
+ 

• 
• 

+ • + 
+ • + 

+ • + 

SHIFT834& 

DUMID823824 

DUM834 

STANDARD ERROR OF THE REGRESSION: 0.06146 NORMALIZED: 0.01252 

WHERE: 
GIIlD@287SA 

X28@CPL 

LNRELINPCOST@ID 
SHIFT834& 

DUMID823824 

DUM834 

GIGAWATT HOUR SALES -AGRICULTURAL 
CHEMICALS - SIC 287 - SEASONALLY ADWSTED 
CP&L SERV. AREA PRODUCTION INDEX -
SYNTHETIC FIBERS 
RELATIVE COST OF ELEC. FOR INDUSTRIAL 
SHIFT VARIABLE FOR STRUCTURAL 
CHANGE IN SIC 287 
UNEXPLAINED DROP IN USAGE FROM 
82:3TO82:4 
UNEXPLAINED INCREASE IN USAGE 83:4 

Figure 51 
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ORDINARY LEASf SQUARES 

QUARTERLY(19'n:1 TO 1991:1) 57 OBSERVATIONS 
DEPENDENTVARIABLE: GHID@287SA 

COEFFICIENT 

1.00159 

STD.ERROR T-STAT 

1) 0.008365 119.7 

R-BAR SQUARED: 0.9308 (RELATIVE TOY =0, RBSQ: 0.9961) 
F-STATISTIC(l,56): 14338276 
DURBIN-WATSON STATISTIC: 1.4567 
SUM OF SQUARED RESIDUALS: 4600 

INDEPENDENT VARIABLE 

EXP(FIT(@RR)) 

STANDARD ERROR OFTIIB REGRESSION: 9.063 NORMALIZED: 0.06478 

Figure 51 (cont'd.) 
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LEAST SQUARES WITH FIRST-ORDER AUTOCORRELATION CORRECTION 

QUARTERL Y(1982:1 TO 1991:1) 37 OBSERVATIONS 
DEPENDENTVARIABLE: LOG(GHID@28OMSA) 

COEFFICIENT STD.ERROR T-STAT INDEPENDENT VARIABLE 

3.89684 0.04777 81.57 CONSTANT 

1) 0.688405 0.2498 2.756 LOG(.7' JQIND283+ .3' JQIND284) 

2) 0.311065 0.05568 5.587 SHIFT854& 

3) 0.130632 0.04083 3.2 SHIFT842853 

0.753826 0.1216 6.201 RHO 

R-BAR SQUARED: 0.9550 
F-STATISTIC(4,32): 191.82013 
DURBIN-WATSON STATISTIC: 1.6148 
SUM OF SQUARED RESIDUALS: 0.05525 
STANDARD ERROR OF THE REGRESSION: 0.04155 NORMALIZED: 0.01015 

WHERE: 
GHID@28OMSA 

JQIND283 
JQIND284 
SHIFT854 

SHIFT842853 

GIGA WA TI HOUR SALES - OTHER CHEMICAL 
MFG. - SIC's 283,284,285, AND 289 -
SEASONALLY ADJUSTED 
INDUSTRIAL PRODUCTION INDEX - SIC 283 
INDUSTRIAL PRODUCTION INDEX - SIC 284 
SHIFT VARIABLE FOR CHANGE IN 
SIC28 - 85:4 
SHIFT VARIABLE FOR CHANGE IN 
SIC 28 - 84:2 TO 85:3 

Figure 53 
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ORDINARY LEAST SQUARES 

QUARTERLY(1982:1 TO1991:1) 37 OBSERVATIONS 
DEPENDENTVARIABLE: GHID@28OMSA 

COEFFICIENT 

1) 1.00181 

STD.ERROR 

0.005802 

T-STAT 

172.7 

R-BAR SQUARED: 0.9625 (RELATIVE TO Y=0, RBSQ: 0.9988) 
F-STATISTIC(l,36): 29811.478 
DURBIN-WATSON STATISTIC: 1.7838 
SUM OF SQUARED RESIDUALS: 172.4 

INDEPENDENT VARIABLE 

EXP(FIT(@RR)) 

STANDARD ERROR OF THE REGRESSION: 2.188 NORMALIZED: 0.03579 

Figure 53 ( cont' ct.) 
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9) Rubber and Plastics (SIC 30) 

The Rubber and Plastics industry is among the fastest growing industries in the service area. We are 

forecasting that employment in the service area will grow 1.0% compounded annually from 1991 to the year 

2010. The projected employment level will increase from 18,836 to 22,848 employees. The output from this 

industry is expected to increase at an annual rate of 3.8% and the power consumption is projected to increase 

at 6.4% per year. 

The model for the Rubber and Plastics classification is shown in Figure 55 with the applicable statistics 

and the plot of the actual versus the fitted values is shown in Figure 56. 

The forecast for the industry usage is shown in Table XI. 



- 136 -

ORDINARY LEAST SQUARES 

QUARTERLY(1972:1 TO 1991:1) 77 OBSERVATIONS 
DEPENDENTVARIABLE: LOG(GHID@30SA) 

1) 

2) 

COEFFICIENT 

0.713166 

0.853835 

0.232697 

SID.ERROR 

02009 

0.04206 

0.0728 

R-BAR SQUARED: 0.9942 
F-STATISTIC(2,74): 6549.8695 
DURBIN-WATSON STATISTIC: 2.1071 
SUM OF SQUARED RESIDUALS: 0.09556 

T-STAT 

3.551 

20.3 

3.197 

INDEPENDENT VARIABLE 

CONSTANT 

LOG(GHID@30SA\1) 

LOG(X30@CPL) 

ST AND ARD ERROR OF TIIB REGRESSION: 0.03593 NORMALIZED: 0.008432 

WHERE: 
GHID@30SA 
X30@CPL 

GIGAWATT HOUR SALES - RUBBER & PLASTICS 
CP&L SERV. AREA PRODUCTION INDEX -
RUBBER & PLASTICS 

Figure 55 
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ORDINARY LEAST SQUARES 

QUAR1ERL Y(1972:1 TO 1991:1) 77 OBSERVATIONS 
DEPENDENTVARIABLE: GHID@30SA 

1) 

COEFFIClENT 

0.999127 

STD.ERROR 

0.003562 

T-STAT 

280.5 

R-BAR SQUARED: 0.9943 (RELATIVE TO Y=0, RBSQ: 0.9990) 
F-STATISTIC(l,76): 78682.892 
DURBIN-WATSON STATISTIC: 1.7716 
SUM OF SQUARED RESIDUALS: 555.7 

lNDEPENDEN ARIABLE 

EXP(FTf(@RR)) 

STANDARD ERROR OF THE REGRESSION: 2704 NORMALIZED: 0.03428 

Figure 55 (cont'd.) 
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·10) Stone, Clay, and Glass (SIC 32) 

In 1984, we lost two large loads in SIC 32. Ideal Cement in Wilmington was shut down with a loss of 

12 MW, and Laurens-Pierce in Henderson reduced their load by 7 MW. Consequently, the usage for this 

classification dropped 12.4% in 1985. In 1987, Ideal Basic Industries planned to decommission one of its plants 

which resulted in usage for this classification falling 4.4% in 1988. 

Employment for the remaining industry in the service area in Stone, Clay, and Glass is projected to decline 

slightly from 6,939 to 6,182 during the forecast period. Output, however, is forecast to increase at an average 

compounded annual growth rate of 1.5%, and power consumption is expected to increase at a compounded 

annual rate of 0.9%. 

The model of the Stone, Clay, and Glass industry and its applicable statistics are shown in Figure 57 and 

the plot of the actual usage versus the fitted usage is shown in Figure 58. 

The forecast for the industry usage is shown in Table XI. 
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LEAST SQUARES WITH FIRST-ORDER AUTOCORRELATION CORRECTION 

QUARTERLY(1974:1 TO 1991:1) 69 OBSERVATIONS 
DEPENDENT VARIABLE: LOG(GHID@32AOSA) 

COEFFICIENT STD.ERROR 

4.03501 0.04617 

1) 0.34175 0.1131 

0.882424 0.06115 

R- BAR SQUARED: 0.9259 
F-STATIST!C(2,66): 425.66182 
DURBIN-WATSON STATISTIC: 2.0662 
SUM OF SQUARED RESIDUALS: 0.1040 

T-STAT INDEPENDENT VARIABLE 

87.39 CONSTANT 

3.022 LOG(X32@CPL) 

14.43 RHO 

STANDARD ERROR OF THE REGRESSION: 0.03970 NORMALIZED: 0.009990 

WHERE: 
GHID@32AOSA 

X32@CPL 

GIGAWATT HOUR SALES - STONE, CLAY &GLASS 
EXCEPT LAUREN GLASS & IDEAL CEMENT 
CP&L SERV. AREA PRODUCTION INDEX -
STONE, CLAY & GLASS PLANT 

Figure 57 
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ORDINARY LEAST SQUARES 

QUARTERLY(1974:1 TO1991:1) 69 OBSERVATIONS 
DEPENDENT VARIABLE: GHID@32AOSA 

1) 

COEFFICIENT 

1.00192 

STD.ERROR 

0.004463 

T-STAT 

224.5 

R- BAR SQUARED: 0.9325 (RELATIVE TOY =O, RBSQ: 0.9987) 
F - STA TISTI C(l,68): 50397 .502 
DURBIN-WATSON STATISTIC: 2.02&4 
SUM OF SQUARED RESIDUALS: 27 4.0 

INDEPENDENT VARIABLE 

EXP(FIT(@RR)) 

STANDARD ERROR OF THE REGRESSION: 2.007 NORMALIZED: 0.03735 

Figure 57 (cont'd.) 
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11) Primary and Fabricated Steel (SIC 33 & 34) 

The Steel industries are very energy intensive. Because the Primary Steel industry is not yet mature in 

the service area, it is expected that the percentage growth rates which we have experienced historically will not 

continue. Recently, Fabricated Steel industries are beginning to appear as satellites to the Primary Steel 

industry. Between the two, the forecast is for continued moderate growth. 

In the total service area, we are·forecasting that employment will increase slightly from 18,437 to 19,080 

employees from 1991 to 2010. Industry output is forecast to increase at 1.8% compounded annually, and the 

power consumption is projected to increase at an annual rate of. 0.8%. 

The model for these industries (excluding our one largest customer) and their associated statistics are 

shown in Figure 59. A plot of the actual versus the fitted values is shown in Figure 60. The usage for our 

largest customer is added to the forecast of the other companies in the industry. 

The forecast of power usage is shown in Table XI. 
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ORDINARY LEAST SQUARES 
------------------

QUARTERLY(1974:1 TO 1991:1) 69 OBSERVATIONS 
DEPENDENT VARIABLE: LOG(GHID@33&34AOSA) 

COEFFICIENT STD.ERROR 

0.183916 0.06892 

1) 0.961211 0.01519 

2) 0.320-029 0.05062 

3) -0.303801 0.05147 

R - BAR SQUARED: 0.9927 
F-STATISTIC(3,65): 3087.7467 
DURBIN-WATSON STATISTIC: 1.9549 
SUM OF SQUARED RESIDUALS: 0.04%2 

T-STAT 

2.669 

63.27 

6.322 

-5.903 

INDEPENDENT VARIABLE 

CONSTANT 

LOG(GHID@33&34AOSA\1) 

LOG(X33&34@CPL) 

LOG(X33&34@CPL\1) 

STANDARD ERROR OF THE REGRESSION: 0.02763 NORMALIZED: 0.006324 

WHERE: 
GHID@33&34AOSA 

X33&34@CPL 

GIGAWATT HOUR SALES - PRIMARY & 
FABRICATED METALS EXCEPT NUCOR -
SEASONALLY ADJUSTED 
CP&L SERV. AREA PRODUCTION INDEX -
PRIMARY & FABRICATED METALS 

Figure 59 
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ORDINARY LEAST SQUARES 

QUARTERLY(1974:1 TO 1991:1) 69 OBSERVATIONS 
DEPENDENTVARlABLE: GHID@33&34AOSA 

1) 

COEFFICIENT 

0.999714 

STD.ERROR 

0.002771 

T-STAT 

360.8 

R- BAR SQUARED: 0.9927 (RELA TlVE TO Y =0, RBSQ: 0.9995) 
F-STATISTIC(l,68): 130195.05 
DURBIN-WATSON STATISTIC: 1.9812 
SUM OF SQUARED RESIDUALS: 265.4 

INDEPENDENT VARIABLE 

EXP(FIT(@RR)) 

STANDARD ERROR OF THE REGRESSION: 1.976 NORMALIZED: 0.02388 

Figure 59 (cont'd.) 
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12) Non-Electrical Machinerr (SIC 35) 

The largest component of the Non-Electrical Machinery indus\ry in the service area is concentrated in the 

general industrial equipment category which includes pumps, compressors, furnaces, and drives. Other 

manufacturers in the service area of this industry use electricity to produce metalworking machinery, 

construction machinery, and refrigeration equipment. While only a small proportion of electricity usage in this 

industry comes from electronic computing equipment, this SIC contains the computer hardware arid office 

equipment industry (software production is reflected in the services industry). 

Employment in the service area for this industry is expected to increase slightly from 21,172 in 1991 to 

21,435 in 2010. Industry production over the same period is projected to increase at an average annual rate 

of 4.8%, while electrical consumption is expected to increase at a 1.6% average annual rate. 

The model and applicable statistics for this industry are shown in Figure 61. A plot of the actual versus 

fitted values is shown in Figure 62. 

The forecast of energy usage for this industry is shown in Table XI. 



- 148 -

LEAST SQUARES WITH FIRST-ORDER AUTOCORRELATION CORRECTION 

QUARTERL Y(1979:1 TO 1991:1) 49 OBSERVATIONS 
DEPENDENTVARIABLE: LOG(GIIlD@35SA) 

1) 

2) 

10 
11 

12 
\3 
14 
\5 
16 
17 
SUM 
AVG 

3) 

4) 

5) 

COEFFICIENT 

4.09366 

0.30872 

-0.0189451 
-0.0331539 
-0.0426264 
-0.0473627 
-0.0473627 
-0.0426264 
-0.0331539 
-0.0189451 
-0.284176 

3.5 

-0.0714375 

-0.0781178 

-0.0572086 

0.663586 

SID.ERROR 

0.1834 

0.02657 

0.007966 
0.01394 
0.01792 
0.01991 
0.01991 
0.01792 
0.01394 

0.007966 
0.1195 

0 

0.01614 

0.01842 

0.01781 

0.1134 

T-STAT 

22.32 

11.62 

-2.378 
NC 

-4.426 

-4.24 

-3.212 

5.853 

INDEPENDENT VARIABLE 

CONSTANT 

LOG(X35@CPL) 

PDL(LNRELINPCOST@ID,2,8,BOTH) 

+ 
+ 

+ • + 
+ • + 

+ • + 
• 
• 

+ • 
+ 

+ 
+ 
+ 

• + 
+ • + 

SHIFT814832 

DUM853 

DUM862863 

RHO 

R-BAR SQUARED: 0.9765 
F-STATISTIC(6,42): 333.48869 
DURBIN-WATSON STATISTIC: 1.9900 
SUM OF SQUARED RESIDUALS: 0.02043 
STANDARD ERROR OF THE REGRESSION: 0.02206 NORMALIZED: 0.006196 

WHERE: 
GHID@35SA 

X35@CPL 

SHIFT814832 

DUM853 
DUM862863 

GIGAWATT HOUR SALES- MACHINERY- EXCEPT 
ELECTRICAL - SEASONALLY ADWSTED 
CP&L SERV. AREA PRODUCTION INDEX -
MACHINERY- EXCEPT ELECTRICAL 
SHIFT VARIABLE FOR CHANGE IN 
SIC35 - 81:4 TO 83:2 
UNEXPLAINED DROP IN USAGE 85:3 
UNEXPLAINED DROP IN USAGE 86:2 TO 86:3 

Figure 61 
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ORDINARY LEAST SQUARES 

QUARTERL Y(1979:1 TO 1991:1) 49 OBSERVATIONS 
DEPENDENTVARIABLE: GHID@35SA 

1) 

COEFF1CIENT 

1.00065 

STD.ERROR 

0.002965 

T-STAT 

337.5 

R-BAR SQUARED: 0.9798 (RELATIVE TOY =0, RBSQ: 0.9996) 
F-STATISTIC(l,48): 113917.87 
DURBIN-WATSON STATISTIC: 1.9733 
SUM OF SQUARED RESIDUALS: 26.58 

INDEPENDENT VARIABLE 

EXP(FIT(@RR)) 

STANDARD ERROR OFTIIE REGRESSION: 0.7442 NORMALIZED: 0.02095 

Figure 61 (cont'd.) 
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13) Electrical Equipment (SIC 36) 

We are forecasting that the employment in the Electrical Equipment classification will decrease within the 

service area, going from 26,481 in 1991 to 22,754 in the year 2010. The output of this industry in the service 

area is forecast to increase, however, at 4.2% compounded annually and the power consumption to increase 

at 1.7% annually. 

The model and applicable statistics for this classification are shown in Figure 63. A plot of the actual 

versus the fitted values is shown in Figure 64. 

The forecast for Electrical Equipment is shown in Table XI. 
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ORDINARY LEAST SQUARES 

QUARTERLY(1976:1 TO 1991:1) 61 OBSERVATIONS 
DEPENDENTVARIABLE: LOG(GHID@36SA) 

COEFFICIENT SID.ERROR T-STAT 

1.10354 0.3154 3.499 

1) 0.780904 0.06273 12.45 

2) 0.0658538 0.02763 2.383 

3) 0.180788 0.06125 2.952 

4) -0.0321762 0.01387 -2.32 

R-BAR SQUARED: 0.9522 
F-STATISTIC(4,56): 299.89759 
DURBIN-WATSON STATISTIC: 2.0555 
SUM OF SQUARED RESIDUALS: 0.04837 

INDEPENDENT VARIABLE 

CONSTANT 

LOG(GHID@36SA\1) 

LOG(X36@CPL) 

SHIFT823851 •LOG(X36@CPL) 

SHIFT823851 

STANDARD ERROR OF THE REGRESSION: 0.02939 NORMALIZED: 0.005973 

WHERE: 
GHID@36AOSA 

X36@CPL 

SHIFT823851 

GIGAWATT HOUR SALES - ELEC. MACHINERY 
EXCEPT GE NUCLEAR - SEASONALLY ADJUSTED 
CP&L SERV. AREA PRODUCTION INDEX -
ELEC. MACHINERY 
SHIFT VARIABLE FOR CHANGE IN 
SIC 36 - 82:3 TO 85:1 

Figure 63 
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ORDINARY LEAST SQUARES 

QUARTERLY(1976:1 TO 1991:1) 61 OBSERVATIONS 
DEPENDENTVARIABLE: GHID@36SA 

COEFFICIENTSID. ERROR 

1) 1.00024 0.003474 

T-STAT 

'2frl.9 

R-BAR SQUARED: 0.9553 (RELATIVE TO Y=O, RBSQ: 0.9993) 
F-STATISTIC(l,60): 82889.604 
DURBIN-WATSON STATISTIC: 1.9813 
SUM OF SQUARED RESIDUALS: 858.1 

INDEPENDENT VARIABLE 

EXP(FIT(@RR)) 

STANDARD ERROR OFTIIB REGRESSION: 3.782 NORMALIZED: 0.02734 

Figure 63 (cont'd.) 
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14) Transportation Equipment (SIC 37) 

The Transportation Equipment industry in the service area is heavily concentrated in motor vehicles and 

vehicle equipment. Other manufacturers include aircraft parts and boat construction. Employment in this 

industry within the service area is expected to increase slightly from 13,130 in 1991 to 13,672 in 2010. Industry 

production is also projected to increase at an average annual rate of 3.4%, and electricity usage is expected 

to increase at an average 4.9% annual rate. 

The model and applicable statistics for this industry are shown in Figure 65. A plot of the actual versus 

model fitted values is shown in Figure 66. 

The forecast for this industry is shown in Table Xl. 
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ORDINARY LEASf SQUARES 

QUARTERLY(1979:2TO 1991:1) 48 OBSERVATIONS 
DEPENDENT VARIABLE: LOG(GHID@37SA) 

COEFFICIENT STD.ERROR 

0.704798 0.1976 

1) 0.793489 0.05863 

2) 0.699336 0.1887 

3) -0.423367 0.154 

4) 0.0847083 0.03083 

R-BAR SQUARED: 0.9864 
F-STATISTIC(4,43): 850.84945 
DURBIN-WATSON STATISTIC: 2.1060 
SUM OF SQUARED RESIDUALS: 0.09787 

T-STAT 

3.568 

13.53 

3.705 

-2.75 

2. 747 

INDEPENDENT VARIABLE 

CONSTANT 

LOG(GHID@37SA\l) 

LOG(X37@CPL) 

LOG(X37@CPL\1) 

SHIFT802831 

STANDARD ERROR OF THE REGRESSION: 0.04771 NORMALIZED: 0.01507 

WHERE: 
GHID@37SA 

X37@CPL 

SHIFT802831 

GIGAWATT HOUR SALES -TRANSPORTATION -
SEASONALLY ADWSIED 
CP&L SERV. AREA PRODUCTION INDEX -
TRANSPORTATION 
SHIFT VARIABLE FOR CHANGE IN 
SIC 37 - 80:2 TO 83:1 

Figure 65 
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ORDINARY LEAST SQUARES 

QUARTERLY(1979:2TO 1991:1) 48 OBSERVATIONS 
DEPENDENT VARIABLE: GHID@37SA 

1) 

COEFFICIENT 

0.997938 

STD.ERROR 

0.006033 

T-STAT 

165.4 

R-BAR SQUARED: 0.9851 (RELATIVE TO Y=0, RBSQ: 0.99&3) 
F-STATISTIC(l,47): 27359.793 
DURBIN-WATSON STATISTIC: 2.1165 
SUM OF SQUARED RESIDUALS: 60.74 

INDEPENDENT VARIABLE 

EXP(FIT(@RR)) 

STANDARD ERROR OFTIIB REGRESSION: 1.137 NORMALIZED: 0.04448 

Figure 65 (cont'd.) 



CAROLINA POWER & LIGHT COMPANY 
Industrial Usage SIC 37 - Transportation 

Actual Usage versus Fitted Usage 
45 .-----------------------------, 

[/J 

i:.. 

40 

5 35 
..c: 
I 
t 30 

C'O 
~ 

~ 25 ..... 
0 

~ 20 
i:.. 
(I) ...., 
~ 15 
;:j 

G 

10 

, 

, 

, 
, _, 

, _, 

, 
.::..::.-L.' 

5 '-----'--"----"----"----"-----'---'---'---'---'---'---'---'---'---'---'---'---'--'---'---'---'---'---'--~ 
79 80 81 82 83 84 85 86 87 88 89 90 91 

ENIDE291 

Figure 66 

Actual Usage - Line 
Fitted Usage - Dot 

-V, 
00 



- 159 -

· 15) Other Manufacturing 

We have had to combine all of the other industrial SIC Code groups and small users into one group -

Other Manufacturing -- because of data restrictions imposed by the State employment commissions. The 

employment in this group is expected to decline at an annual rate of 2.4% for the service area, decreasing from 

15,905 in 1991 to 9,999 in 2010. While the trend output of this group is projected to increase at an average 

annual rate of 0.4%, the power consumption for these industries in the service area is forecast to increase at 

a compounded growth rate of 1.3%. 

The model and the applicable statistics for this miscellaneous group are shown in Figure 67. A plot of 

the actual versus the fitted values is shown in Figure 68. 

The forecast for Other Manufacturing is shown in Table XI. 
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ORDINARY LEAST SQUARES 

QUARTERLY(1984:1 TO 1991:1) 29 OBSERVATIONS 
DEPENDENT VARIABLE: LOG(GHID@OMSA) 

1) 

2) 

3) 

COEFFICIENT 

4.84891 

1.3463 

0.229383 

0.24891 

SID.ERROR T-STAT 

0.01699 285.5 

0.3218 

0.04039 

0.05649 

4.184 

5.679 

4.407 

INDEPENDENT VARIABLE 

CONSTANT 

LOG(JQINDOM) 

SHIFT883& 

DUM852 

R-BAR SQUARED: 0.9255 
F-STATISTIC{3,25): 116.88870 
DURBIN-WATSON STATISTIC: 1.8850 
SUM OF SQUARED RESIDUALS: 0.07055 
STANDARD ERROR OF THE REGRESSION: 0.05312 NORMALIZED: 0.01073 

WHERE: 
GHID@OMSA 

JQINDOM 

SHIFT883& 

DUM852 

GIGAWATT HOUR SALES - OTHER INDUS. 
MANUF. - SIC's 14,21,29,31,38 AND 39 -
SEASONALLY ADJUSTED 
INDUSTRIAL PRODUCTION INDEX - SIC OM 
SHIFT VARIABLE FOR STRUCTURAL 
CHANGE IN SIC OM 
UNEXPLAINED INCREASE IN USAGE 85:2 

Figure 67 
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ORDINARY LEAST SQUARES 

QUARTERLY(1984:1 TO 1991:1) 29 OBSERVATIONS 
DEPENDENTVARIABLE: GHID@OMSA 

1) 

COEFFICIENT 

1.00137 

STD.ERROR T-STAT 

0.008632 116 

R-BAR SQUARED: 0.9433 (RELATIVE TO Y=0, RBSQ: 0.9979) 
F-STATISTIC(l,28): 13458.302 
DURBlN-WATSON STATISTIC: 1.8694 

INDEPENDENT VARIABLE 

EXP(FIT(@RR)) 

SUM OF SQUARED RESIDUALS: 1296 
STANDARDERROROFTHEREGRESSION: 6.803 NORMALIZED: 0.04724 

Figure 67 (cont'd.) 
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1.4 OTHER 

A. SALES-FOR-RESALE FORECAST 

The ultimate users in the Sales-For-Resale category are subjected to generally the same climatic and 

economic environment as our retail customers. Energy sales to the ultimate consumer of these distribution 

systems are primarily residential and commercial customers. This class is expected to grow at a slightly higher 

rate during the forecast period than the combined retail classifications. This expectation is generally consistent 

with growth projections developed by NCEMC. 

The models shown on the following pages are for the Sales-For-Resale customers served by CP&L. 

Table XIII shows a complete breakdown of usage by all whols,sale subsectors, while the Summary Sheet, 

Table I, shows only total resale and total NCEMP A. 

The Sales-For-Resale models use historical monthly usage, summer weather, winter weather, twelve 

seasonal dummies, and the relative price of electricity versus natural gas. The models represent total energy 

usage for each component because energy from the South Eastern Power Administration is included in the 

historical data. 

To forecast with these models, it is necessary to have a monthly series of forecasted values for each 

independent variable. These values came from the following sources: 

Weighted Normal Heating Degree Days - Calculated by CP&L 

Weighted Normal Cooling Degree Days - Calculated by CP&L 

Relative Price of Electricity to Natural Gas - CP&L economic model 

Seasonal Dummies - 1 for the given month and O elsewhere 

The Sales-for-Resale forecast is shown in Table XII and the model structure is shown in Figure 69. The 

plot of actual usage versus fitted usage is shown in Figure 70. 
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SALES FOR RESALE 
TOTALMWH 

(Excludes NCEMPA) 

1986 5,320,206 

1987 5,749,167 

1988 5,938,009 

1989 6,016,312 

1990 6,211,715 

1991 6,063,351 

1992 6,151,281 

1993 6,465,966 
1994 6,769,991 

1995 6,896,754 

1996 7,012,601 

1997 7,141,530 

1998 7,296,801 

1999 7,478,701 

2000 7,646,904 

2001 7,824,943 

2002 8,021,051 

2003 8,221,178 

2004 8,420,668 

2005 8,630,873 

2006 8,836,027 

2007 9,048,1.16 

2008 9,252,404 

2009 9,451,444 

2010 9,651,146 

Table XII 
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LEAST SQUARES WlTil FIRST-ORDER AUTOCORRELATION CORREG'fION 

MONTHL Y(1972:1 TO 1991:3) 231 OBSERVATIONS 
DEPENDENT VARIABLE: MHWHSL&FAYGEN 

COEFFICIENT STD.ERROR T-STAT INDEPENDENT VARIABLE 

1) 33.7236 27.98 1205 WHDD65WHSL@CPL 

2) 145.656 69.41 2.098 WCDD65WHSL@CPL 

3) -44006.8 6.680E+04 -0.6588 SEASONM0l 

4) -549462 6531E+04 -0.8413 SEASONM02 

5) -114752 6.436E+04 -1.783 SEASONM03 

6) -151571 6.423E+04 -2.36 SEASONM04 

7) -193466 6.480E+04 -2.986 SEASONM05 

8) -169936 6.633E+04 -2.562 SEASONM06 

9) -86407.9 6.989E+04 -1236 SEASONM07 

10) -9207.frl 6.864E+04 -0.1342 SEASONMOB 

11) -16618.4 6.603E+04 -02517 SEASONM09 

12) -120115 6.654E+04 -1.805 SEASONMJO 

13) -1674\0 6.618E+04 -2.531 SEASONMll 

14) -131889 6.665E+04 -1.979 SEASONM12 

15) 31228.1 1608 19.42 RYD@CPL 

16) -17264.6 5276 -3273 ARPER/ARPNG 

0.606474 0.05494 11.04 RHO 

R-BARSQUARED: 0.9441 (RELATIVETOY=0,RBSQ:0.9964) 
F-STATISTIC(17,214): 3744.9380 
DURBIN-WATSON STATISTIC: 1.9404 
DURBIN H-STATISTIC (LDV= 1): NC 
SUM OF SQUARED RESIDUALS: 2.887E+ 11 
STANDARD ERROR OF THE REGRESSION: 3.673E+04 NORMALIZED: 0.06217 

Figure 69 



WHERE: 
MHWHSL&FAYGEN 

WHDD65WHSL@CPL 

WCDD65WHSL@CPL 

SEASONM0I 

SEASONM02 

SEASONM03 

SEASONM04 

SEASONM05 

SEASONM06 

SEASONM07 

SEASONMOS 

SEASONM09 

SEASONM!O 

SEASONMll 

SEASONM12 

RYD@CPL 
ARPER 
ARPNG 
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MEGA WATT HOUR USAGE - SALES FOR RESALE AND 
FA YEITEVILLE GENERATION 
HEATING DEGREE DAYS - 65 BASE - WEIGI-ITED 
FOR BILLING CYCLES AND WHOLESALE SALES 
IN CP&L DMSIONS 
COOLING DEGREE DAYS - 65 BASE - WEIGI-ITED 
FOR BILLING CYCLES AND WHOLESALE SALES 
IN CP&L DMSIONS 
SEASONAL DUMMY FOR JANUARY (1 =THEREIN, 

0 ELSEWHERE) 
SEASONAL DUMMY FOR FEBRUARY (!=THEREIN, 

0 ELSEWHERE) 
SEASONAL DUMMY FOR MARCH (I =THEREIN, 

0 ELSEWHERE) 
SEASONAL DUMMY FOR APRIL (!=THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR MAY (!=THEREIN, 

0 ELSEWHERE) 
SEASONAL DUMMY FOR JUNE (!=THEREIN, 

0 ELSEWHERE) 
SEASONAL DUMMY FOR JULY (!=THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR AUGUST (!=THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR SEPTEMBER (1 =THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR OCTOBER (!=THEREIN, 

0 ELSEWHERE) 
SEASONAL DUMMY FOR NOVEMBER (!=THEREIN, 
0 ELSEWHERE) 
SEASONAL DUMMY FOR DECEMBER (1 =THEREIN, 
0 ELSEWHERE) 
REAL DISPOSABLE PERSONAL INCOME 
AVERAGE REAL PRICE OF ELECTRICITY 
AVERAGE REAL PRICE OF NATURAL GAS 

Figure 69 (cont'd.) 
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CAROLINA POWER & LIGHT COMPANY 
ENERGY FORECAST 

Distribution of All Wholesale Energy 

NCEMPA NCEMPA Total 
CP&L CP&L Northeast Wholesale 

Cooperatives Municipals Territory Municipalities Energy 

1986 3,652,574 1,667,632 3,021,258 1,634,450 9,975,914 
1987 4,025,198 1,723,969 3,185,693 1,747,558 10,682,418 
1988 4,162,586 1,775,423 3,2'?0,467 1,819,962 11,028,438 
1989 4,295,348 1,720,964 3,390,576 1,927,606 11,334,493 
1990 4,516,021 1,695,694 3,388,200 1,880,512 11,480,427 
1991 4,463,746 1,599,605 3,509,167 1,956,144 11,528,662 
1992 4,518,291 1,632,990 3,474,895 1,954,658 11,580,834 
1993 4,797,349 1,668,617 3,590,181 2,032,526 12,088,672 
1994 5,020,737 1,749,255 3,685,786 2,099,727 12,555,504 

1995 5,199,229 1,697,524 3,747,867 2,151,861 12,7%,482 
1996 5,321,751 1,690,850 3,800,067 2,204,525 13,017,194 
1997 5,414,582 1,726~47 3,853,983 2,256,877 13,252,390 
1998 5,534,185 1,762,617 3,910,879 2,312,180 13,519,861 

1999 5,677,142 1,801,559 3,970,700 2,368,150 13,817,551 
2000 5,804,355 1,842,548 4,019,719 2,420,089 14,086,712 
2001 5~3,494 1,881,449 4,068,303 2,472,233 14,365,480 

2002 6,097,508 1~3,543 4,117,689 2,523,809 14,662,548 

2003 6,252,437 1,%8,741 4,167,294 2,575,123 14,%3,594 
2004 6,408,745 2,011~22 4,220,369 2,628,769 15,269,806 

2005 6,575,058 2,055,815 4,275,953 2,685,365 15,592,190 

2006 6,737,021 2,099,006 4,327,992 2,742,033 15,906,052 

2007 6,903,846 2,144,270 4,385,484 2,804,490 16,238,091 

2008 7,065,729 2,186,675 4,439,377 2,865,239 16,557,019 

2009 7,222,038 2,229,407 4,492,609 2,926,234 16,870,287 
2010 7,379,94-0 2,271,206 4,542,905 2,987,569 17,181,620 

1991 - Same as Reference Case 

Table XIII 
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· B. PUBLIC STREET AND HIGHWAY LIGHTING 

AND OTHER SALES TO PUBLIC 

AUTHORITIES FORECAST 

Historic Public Street and Highway Lighting usage has been regressed using time. It is expected that this 

sector would grow similarly to the growth in retail customers; however, actual usage is very erratic. Among 

other factors, the growth is dependent upon the funds available by municipal bodies and the growth in 

residential subdivisions. During the forecast period, we are forecasting this sector to grow at 0.5% 

compounded annually for the 20-year. forecast period. 

Other Sales to Public Authorities, which include military sales, have also been very erratic. Presently, for 

example, Fort Bragg and Seymour Johnson AFB are studying joint venture efforts to reduce their dependence 

on purchased power. Because it is anticipated that military usage will continue to reflect controlled usage, we 

are showing 0.5% growth for the forecast period. 

The forecasts for these sectors are shown in Tables XlV and XV. 
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PUBLIC STREET & HIGHWAY LIGHTING 
TOTALMWH 

MHSL 

1986 92,866 

1987 88,835 

1988 90,803 

1989 93,660 

1990 95,640 

1991 95,500 

1992 96,296 

1993 96,777 

1994 97,261 

1995 97,747 

1996 98,236 

1997 98,727 

1998 99,221 

1999 99,717 

2000 100,215 

2001 100,717 

2002 101,220 

2003 101,726 

2004 102,235 

2005 102,746 

2006 103,260 

2007 103,776 

2008 104,295 

2009 104,816 

2010 105,341 

Table XIV 
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MILITARY USAGE 
TOTALMWH 

MHMIL 

1986 %1,006 

1987 995,020 

1988 1,019,641 

1989 1,060,617 

1990 1,067,179 

1991 1,058,731 

1992 1,054,321 

1993 1,059,592 

1994 1,064,890 

1995 1,070,215 

1996 1,075,566 

1997 1,080,944 

1998 1,086,348 

1999 1,091,780 

2000 1,097,239 

2001 1,102,725 

2002 1,108,239 

2003 1,113,780 

2004 1,119,349 

2005 1,124,946 

2006 1,130,570 

2007 1,136,223 

2008 1,141,904 

2009 1,147,614 

2010 1,153,352 

Table XV 
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Higher Growth and Slower Growth Scenarios 

In the 1991 forecast cycle, the slower growth scenario was judged to best typify CP&L's energy future. An 

explanation of this judgement was provided in the introduction section of this Energy Forecast volume. This 

technical appendix summarizes the procedures employed to produce two alternative growth scenarios using the 

reference forecast as a basis. A summary of the reference forecast has also been provided here for comparison 

purposes. 

The alternative growth scenarios are provided to CP&L management and others as one means of assessing 

forecast uncertainty. While all explicit forecasts are ultimately 'point" forecasts, these scenarios should be 

interpreted as establishing a general bandwidth for future electricity needs served by CP&L. In the 1991 

forecast cycle, it was determined that substantial uncertainty exists in electricity markets currently served by 

CP&L. The most visible uncertainty is manifest in our wholesale and industrial markets because some of these 

large customers may have increasing opportunities to serve their electricity needs from alternative suppliers. 

While not as visible, similar forecast uncertainty also exists in our retail markets as described in the introduction 

of this report. These issues suggest that the projections of the slower growth scenario best typify CP&L's 

future. The development of this scenario, along with the higher growth scenario, is discussed in the following 

pages. 

The methodology used to develop the higher and slower growth scenario forecasts is identical to that used 

for the reference forecast. For the higher growth scenario, it is assumed that national economic conditions 

develop which are more favorable to electricity growth than in the reference forecast; and for the slower growth 

scenario, the assumption is that conditions are less favorable. These economic assumptions are based on DR! 

Macro Economic simulations which produce the quantitative details of the conditions which would follow as 

a result of these changes. For example, if it is assumed that more investment is made in new plant and 

equipment in the higher growth scenario, the model will indicate higher productivity, lower inflation, less 

unemployment, and quantify other effects that will flow through to the various segments of the economy. 



A.2 

These new outputs from the DRl Macro Economic Model become new inputs to the CP&L Service Area 

Economic Model and a new forecast of demography, wealth, and employment is produced which, in turn, is 

input to the CP&L energy models. The energy growth scenarios produced reflect the prospect of changing 

electricity needs served by CP&L. 

The summary of the slower growth scenario is shown in Tables I and II on Pages 7 and 8. The reference 

forecast is shown in Tables A.II and A.III on Pages A.4 and A.5. Finally, the higher growth scenario is shown 

in Tables A.IV and A. V on Pages A.6 and A. 7. A comparison of the various revenue classes is discussed on 

the following pages. Unless otherwise noted, all energies are expressed in megawatt hours. 



A.3 

Table A.I 

Contributions to Real Potential GNP Growth 
(Average annual percent growth - 1987 to 2013) 

Low Base High 

Labor Force 0.5 0.7 0.8 

Capital Stock 0.7 0.9 1.0 

Other Factors 0.7 0.7 0.8 

Potential GNP 12 u ~ 



CAROLINA POWER&. LIGHT CO. 
ENERGY FORECASf 

NOC RI!DUO!D BY CONSERVATION AND LOAD MANAGEMENT 
(IN MWII) 

REPERENCll CASE 

" " " PUB ST.&. " " SALES FOR 'JI\ 
RESIDENTIAL CH COMMERCIAL CH INDUSTRIAL CH 11. LIGHT. CH MILITARY CH RESALE CH 

1986 9,028,062 9.5 6,364,888 6.9 11,053,697 3.1 92,866 -2.0 961,006 5.8 5,320,207 7.7 
1987 9,614,322 6.5 6,731,821 5.8 11,477,238 3.8 88,835 -4.3 995,020 3.5 5,749,167 8.1 
1988 9,854,258 25 7,059,737 4.9 11,925,679 3.9 90,803 22 1,019,641 25 5,938,009 3.3 
1989 9,942,971 0.9 7,378,331 4.5 12,344,506 3.5 93,660 3.1 1,060,617 4.0 6,016,311 1.3 
1990 10,013,870 0.7 7,669,623 3.9 12,335,935 -0.1 95,640 21 1,067,179 0.6 6,211,715 3.2 

-------------------------------- - -----------------------------------------
1991 10,270,072 26 7,411,169 -3.4 11,930,774 -3.3 95,500 -0.1 1,058,731 -0.8 6,063,351 -24 

1992 10,835,408 5.5 7,650,364 3.2 12,751,907 6.9 96,296 0.8 1,054,321 -0.4 6,283,086 3.6 
1993 11,353,366 4.8 7,865,351 28 13,020,509 21 96,777 0.5 1,059,592 0.5 6,519,441 3.8 
1994 11,856,951 4.4 8,075,910 27 13,284,023 20 97,261 0.5 1,064,890 0.5 6,781,432 4.0 
1995 12,304,184 3.8 8,275,249 25 13,531,686 1.9 97,747 0.5 1,070,215 0.5 6,934,894 23 

------------------------- ---------------- - ----
1996 12,687,086 3.1 8,432,476 1.9 13,740,492 1.5 98,236 0.5 1,075,566 0.5 7,101,605 24 
1997 13,024,586 2.7 8,554,683 1.4 13,945,223 1.5 98,727 0.5 1,080,944 o.s 7,277,621 25 
1998 13,336,909 2.4 8,683,235 1.5 14,212,930 1.9 99,221 0.5 1,086,348 0.5 7,480,799 28 
1999 13,636,404 2.2 8,819,204 1.6 14,497,751 20 99,717 0.5 1,091,780 0.5 7,711,848 3.1 
2000 13,925,668 21 8,974,431 1.8 14,756,412 1.8 100,215 0.5 1,097,239 0.5 7,944,666 3.0 

10 yr. 
Cmpd. 3.4 1.4 1.8 0.5 0.3 25 
90-2000 

------------------------------------------------ -------
2001 14,189,854 1.9 9,124,005 1.7 14,998,979 1.6 100,717 0.5 1,102,725 0.5 8,202,460 3.2 
2002 14,451,053 1.8 9,238,473 1.3 15,207,893 1.4 101,220 0.5 1,108,239 0.5 8,472,490 3.3 
2003 l◄,711,260 1.8 9,352,097 1.2 15,412,377 1.3 101,726 0.5 1,113,780 0.5 8,745,873 3.2 
2004 l<,958,725 1.7 9,466,354 1.2 15,615,589 1.3 102,235 0.5 1,119,349 0.5 9,008,225 3.0 
2005 15,196,023 1.6 9,591,150 1.3 15,864,861 1.6 102,746 0.5 1,124,946 0.5 9,275,696 3.0 

------------ ---------·------------ ---
2006 15,438,494 1.6 9,730,755 1.5 16,097,404 1.5 103,260 0.5 1,130,570 0.5 9,547,642 29 

2007 15,685,839 1.6 9,869,251 1.4 16,335,278 1.5 103,776 0.5 1,136,223 0.5 9,816,573 28 

2008 15,945,190 1.7 10,003,691 1.4 16,559,574 1.4 104,295 0.5 1,141,904 0.5 10,084,879 2.7 

2009 16,221,135 1.7 10,131,918 1.3 16,782,191 1.3 104,816 0.5 1,147,614 0.5 10,343,524 2.6 

2010 16,524,979 1.9 10,269,402 1.4 17,047,463 1.6 105,341 0.5 1,153,352 0.5 10,605,210 25 

--------------------------------------------- -----
20y,. 
Cmpd. 25 1.5 1.6 0.5 0.4 2.7 
90-2010 

1991 - 7 monlhs actual and 5 months forcc.ast Table A.II 

'JI\ 

" ANN. 
NCBMPA CH TOTAL OR. 

4,655,707 4.9 37,476,433 6.17 
4,933,251 6.0 39,589,654 5.64 
5,090,429 3.2 40,978,556 3.51 
5,318,182 4.5 42,154,578 2.87 
5,268,712 -0.9 42,662,674 1.21 

-- ----------
5,465,311 3.7 42,294,908 -0.86 
5,529,994 1.2 44,201,375 4.51 
S,659,820 2.3 45,574,856 3.11 
5,792,057 2.3 46,952,524 3.02 
5,927,980 23 48,141,955 2.53 

----- -
6,071,130 2.4 49,206,591 2.21 )> 

6,212,181 2.3 50,193,964 201 ..,. 
6,359,508 2.4 51,258,950 2.12 
6,510,916 24 52,367,620 216 
6,658,"74 23 53,457,605 2.08 

--------

24 2.3 

--------
6,817,376 2.4 54,536,116 202 
6,970,185 2.2 55,549,553 1.86 
7,121,928 2.2 56,559,041 1.82 
7,Zll,647 21 57,542,123 1.74 
7,<22,497 21 58,577,918 1.80 

-----------
7,576,748 21 59,624,874 1.19 
7,734,899 21 60,681,839 1.77 
7,892,914 2.0 61,732,446 1.73 
8,047,290 20 62,778,488 1.69 
8,200,367 1.9 . 63,906,113 1.80 
- ------

2.2 2.0 



" " RESIDENTIAL CH COMMERCIAL CH 

1986 9,028,062 9.5 6,364,888 6.9 

1987 9,614,322 6.5 6,731,821 5.8 
19&8 9,854,258 25 7,059,737 4.9 

1989 9,942,971 0.9 7,378,331 4.5 
1990 10,013,870 0.7 7,669,623 3.9 

------------------------------------
1991 10,282,550 27 7,410,470 -3.4 

1992 10,877,324 5.8 7,645,442 3.2 

1993 11,407,494 4.9 7,857,537 2.8 

1994 11,924,350 4.5 8,065,436 2.6 

1995 12,386,009 3.9 8,262,485 24 

---------------
1996 12,768,454 3.1 8,419,046 1.9 

im 13,105,553 2.6 8,540,672 1.4 
1998 13,417,467 2.4 8,668,628 1.5 

1999 13,716,548 2.2 8,803,996 1.6 

2000 14,005,398 21 8,958,620 1.8 

CAROLINA POWER & LIGHT CO. 
ENERGY FORECAST 

REDUCED BY CONSl!RVATION AND LOAD MANAGEMENT 
(IN MWH) 

RE14!RENCE CASE 

" PUB ST. & " " SAI.ES FOR 
INDUSTRIAL CH II. LIGIIT. CH MILITARY CH RESAI.E 

11,053,697 3.1 92,&66 -20 961,006 5.8 5,320,207 
11,477,238 3.8 88,835 -4.3 995,020 3.5 5,749,167 

11,925,679 3.9 90,803 22 1,019,641 25 5,938,009 
12,344,506 3.5 93,660 3.1 1,060,617 4.0 6,016,311 

12,335,935 -0.1 95,640 21 1,067,179 0.6 6,211,715 

------

" en 

7.7 

8.1 

3.3 

1.3 

3.2 

11,906,891 -3.5 95,500 -0.! 1,058,731 -0.8 6,063,351 - 2.4 

12,624,976 6.0 96,296 0.8 1,054,321 -0.4 6,283,086 3.6 

12,875,691 20 96,777 0.5 1,059,592 0.5 6,519,441 3.8 

13,117,440 1.9 97,261 0.5 1,064,890 0.5 6,781,432 4.0 
13,341,586 1.1 97,747 0.5 1,070,215 0.5 6,934,894 23 

-------- ------ -
13,523,689 1.4 98,236 0.5 1,015,566 0.5 7,101,605 24 

13,702,218 1.3 98,727 0.5 1,080,944 0.5 7,1:17,621 2.5 
13,944,177 1.8 99,221 0.5 1,086,348 0.5 7,480,799 2.8 

14,202,242 1.9 99,717 0.5 1,091,780 0.5 7,711,848 3.1 
14,434,830 1.6 100,21S 0.5 l,®7,239 0.5 7,944,666 3.0 

-------- ---- ---------------------------------- ---
10 yr. 
Cmpd. 3.4 1.6 1.6 0.5 0.3 2.5 

90-2000 

----------- ------------------------ -- ------
2001 14,269,163 1.9 9,107,S81 1.7 14,652,255 1.5 100,717 0.5 1,102,725 0.5 8,202,460 3.2 

2002 14,529,934 1.8 9,221,-428 1.3 14,833,677 1.2 101,220 0.5 1,108,239 0.5 8,472,490 3.3 

2003 14,789,696 1.8 9,334,404 1.2 15,010,678 1.2 101,726 o.s 1,113,780 0.5 8,745,873 3.2 

2004 15,036,701 1.7 9,447,993 1.2 15,183,926 1.2 102,235 0.5 1,119,349 0.5 9,008,225 3.0 

2005 15,273,530 1.6 9,572,106 1.3 15,402,231 1.4 102,746 o.s 1,124,946 0.5 9,275,696 3.0 

---------
2006 JS,515,453 1.6 9,710,913 I.S 15,604,243 1.3 103,260 o.s J,130,570 0.5 9,547,642 29 

2007 15,762,236 1.6 9,848,592 1.4 15,811,883 1.3 103,776 0.5 1,136,223 0.5 9,816,573 28 

2008 16,021,015 1.6 9,982,200 1.4 16,008,387 1.2 104,295 o.s 1,141,904 0.5 10,084,879 27 

2009 16,296,369 1.7 10,109,568 1.3 16,199,239 1.2 104,816 0.5 1,147,614 0.5 10,343,524 26 

2010 16,S99,603 1.9 10,246,163 1.4 16,430,613 1.4 105,341 0.5 1,153,352 o.s 10,605,210 25 

----------- ---- -
20 Y'· 
Cmpd. 2.6 1.5 1.4 0.5 0.4 27 

90-2010 

1991 - 7 moo1hs aclual and 5 months forecast Table A. III 

" " ANN. 
NCEMPA CH TOTAL GR. 

4,655,707 4.9 37,476,433 6.17 
4,933,251 6.0 39,589,654 5.64 

5,090,429 3.2 40,978,556 3.51 

5,318,182 4.5 42,154,578 287 

5,268,712 -0.9 42,662,674 1.21 

-----------------------
S,46S,3ll 3.7 42,282,803 -0.89 

S,529,994 1.2 44,111,438 4.32 
5,659,820 2.3 45,476,352 3.09 

5,792,057 2.3 46,842,866 3.00 
5,927,980 2.3 48,020,915 251 

----- :,,-
6,071,130 2.4 49,057,726 2.16 u, 

6,212,181 23 50,017,916 1.96 
6,359,508 24 51,056,148 2.08 

6,S10,916 2.4 52,137,047 212 
6,658,974 2.3 53,199,942 204 

------------------------
2.4 2.2 

-----------------------
6,l!l7,376 2.4 54,252,277 1.98 
6,970,185 2.2 ss,ni,112 1.82 
7,121,928 2.2 56,218,085 1.78 
7,271,647 21 57,170,076 1.69 

7,422,497 2.1 58,173,750 1.16 

7,576,748 2.1 S9,188,830 1.74 
7,734,899 2.1 60,214,182 1.73 
7,892,914 2.0 61,235,594 1.70 
8,047,290 2.0 62,248,419 1.65 
8,200,367 1.9 63,340,648 1.15 

-------------------------------
2.2 2.0 



,r, ,r, 
RESIDENTIAL CH COMMERCIAL CH 

1986 9,028,062 9.5 6,364,888 6.9 
1987 9,614,322 6.S 6,731,821 S.8 
1988 9,854,258 2.5 7,0S9,737 4.9 
1989 9,942,971 0.9 7,378,331 4.5 
1990 10,013,870 0.7 7,669,623 3.9 

- --- -
1991 10,270,072 2.6 7,411,169 -3.4 

1992 10,852,319 S.1 7,701,868 3.9 
1993 11,379,809 4.9 7,925,206 2.9 

1994 11,891,481 4.5 8,139,460 2.7 

1995 12,348,4S3 3.8 8,3S2,987 2.6 
-------

1996 12,7S7,S22 3.3 8,S51,261 2.4 
1997 13,130,354 2.9 8,707,612 1.8 
1998 13,478,231 2.6 8,872,096 1.9 

1999 13,816,128 2.S 9,052,81S 2.0 
2000 14,147,631 2.4 9,249,2n 2.2 

------
10 l"· 
Cmpd. 3.5 1.9 
90-2000 

--------------------- -----
2001 14,454,686 2.2 9,432,660 2.0 

2002 14,759,103 2.1 9,582,669 1.6 

2003 15,063,682 2.1 9,728,615 1.5 

2004 1S,35S,187 1.9 9,873,748 1.S 

2005 1S,63S,86S 1.8 10,027,363 1.6 

2006 15,919,7S8 1.8 10,177,445 I.S 

2007 16,206,052 1.8 10,317,738 1.4 
2008 16,506,883 1.9 10,462,452 1.4 
2009 16,826,656 1.9 10,611,726 1.4 
2010 17,175,958 2.1 IO,n6,038 1.5 

------------------------------------
20 yr. 

Cmpd. 2.7 1.7 
90-2D10 

CAROLINA POWER & LIGHT CO. 
ENERGY FORECAST 

NOT REDUCED BY CONSERVATION AND LOAD MANAGEMENT 
(IN MWH) 

HIGHER GROWTH SCENARIO 

,r, PUB ST.&. ,r, ,r, SALES FOR 
INDUSTRIAL CH II.LIGHT CH MILITARY CH RESALE 

11,053,697 3.1 92,866 -2.0 961,006 5.8 5,3W,207 
11,477,238 3.8 88,83S -4.3 995,020 3.5 S,749,167 
11,92S,679 3.9 90,803 2.2 1,019,641 2.S 5,938,009 
12,344,S06 3.5 93,660 3.1 1,060,617 4.0 6,016,311 
12,33S,93S -0.1 9S,640 2.1 1,067,179 0.6 6,211,715 

-
ll,930,n4 -3.3 95,500 -0.1 1,058,731 -0.8 6,063,3S1 
12,893,926 8.1 96,296 0.8 1,054,321 -0.4 6,347,890 
13,141,325 1.9 96,n1 o.s l,0S9,S92 0.5 6,605,141 
13,443,629 23 97,261 o.s 1,064,890 o.s 6,860,338 
13,nS,28S 2.S 97,747 o.s 1,070,21S o.s 7,046,57S 

---
14,088,701 2.3 98,236 o.s 1,015,566 0.5 7,282,592 
14,371,523 2.0 98,727 o.s 1,080,944 o.s 7,S30,729 
14,726,143 2.S 99,221 o.s 1,086,348 o.s 7,814,889 
IS,112,0SO 2.6 99,717 o.s 1,091,780 o.s 8,138,011 
1S,474,514 2.4 100,21S o.s 1,097,239 o.s 8,474,578 

2.3 o.s 0.3 3.2 

-------
1S,806,362 2.1 100,717 o.s 1,102,725 o.s 8,822,429 
16,102,198 1.9 101,220 o.s 1,108,239 o.s 9,186,9SO 
16,397,939 1.8 101,726 o.s 1,113,780 o.s 9,S51,367 
16,688,786 1.8 102,235 0.5 1,119,349 0.5 9,893,669 
17,021,554 2.0 102,746 0.5 1,124,946 o.s 10,240,992 

-------- ---
17,324,405 1.8 103,260 o.s 1,130,570 o.s 10,563,413 
17,632,558 1.8 103,776 o.s 1,136,223 o.s 10,877,846 
17,934,597 1.7 104,29S 0.5 1,141,904 o.s l l,2Dl,128 
18,243,711 1.7 104,816 o.s 1,147,614 o.s ll,S15.073 
18,S99,732 2.0 10S,341 o.s 1,153,352 o.s 11,830,964 

,r, 
,r, ,r, ANN. 

CH NCEMPA CH TOTAL OR. 

7.7 4,655,707 4.9 37,47~,433 6.17 
8.1 4,933,251 6.0 39,589,654 5.64 
3.0 5,090,429 3.2 40,918,556 3.51 
1.3 S,318,182 4.5 42,154,578 2.87 
3.2 S,268,712 -0.9 42,662,674 1.21 

-2.4 S,465,311 3.7 42,294,908 -0.86 

4.7 5,579,117 2.1 44,525,737 5.27 
4.1 5,723,452 2.6 4S,931,304 3.16 
3.9 S,849,20I 2.2 47,346,262 3.08 
2.7 6,010,11S 2.8 48,701,376 2.86 

-
3.3 6,20S,3n 3.2 S0,059,254 2.79 
3.4 6,399,946 3.1 S1,319,834 2.52 
3.8 6,606,907 3.2 S2,683,836 2.66 
4.1 6,825,348 3.3 S4,13S,848 2.76 
4.1 1,048,559 3.3 55,592,014 2.69 

3.0 2.7 

4.1 7,270,607 3.2 S6,9')(),187 2.S2 
4.1 7,489,287 3 S8,329,666 2.3S 

4 7,703,523 2.9 S9,660,632 2.28 
3.6 7,907,S36 2.6 60,940,510 2.15 
3.5 8,112,311 2.6 62,265,n7 2.11 

3.1 8,298,426 2.3 63,517,277 2.01 
3 8,485,957 2.3 64,760,151 1.96 
3 8,680,310 2.3 66,031,569 1.96 

2.8 8,871,406 2.2 67,321,003 1.95 
2.7 9,059,783 2.1 68,701,168 2.05 

----- -----------------------------------------
2.1 0.5 0.4 3.3 2.7 2.4 

Table A. IV 

► 

"' 



" " RESIDENTIAL CH COMMERCIAL CH 

1986 9.028,062 9.5 6,364,888 6.9 
1987 9,614,322 6.5 6,731,821 5.8 
1988 9,854,258 2.5 7,059,737 4.9 
1989 9,942,971 0.9 7,378,331 4.5 
1990 10,013,870 0.7 7,669,623 3.9 

1991 10,282,550 2.7 7,410,470 -3.4 
1992 10,894,235 5.9 7,696,946 3.9 
1993 11,433,937 5.0 7,917,392 2.9 
1994 11,958,880 4.6 8,128,986 2.7 
1995 12,430,278 3.9 8,340,223 2.6 

1996 12,838,890 3.3 8,537,831 2.4 
1997 13,211,321 2.9 8,693,601 1.8 
1998 13,558,789 2.6 8,857,489 1.9 
1999 13,896,272 2.5 9,037,607 2.0 
2000 14,227,361 2.4 9,233,466 2.2 

lOy,. 

Cmpd. 3.6 1.9 
90-2000 

2001 14,533,995 2.2 9,416,236 2.0 
2002 14,837,984 2.1 9,565,624 1.6 
2003 15,142,118 2.0 9,710,922 1.5 
2004 15,433,163 1.9 9,855,387 1.5 
2005 15,713,372 1.8 10,008,319 1.6 

2006 15,996,717 1.8 10,157,603 1.5 
2007 16,282,449 1.8 10,297,079 1.4 
2008 16.582,708 1.8 10,440,961 1.4 
2009 16,901,890 1.9 10,589,376 1.4 
2010 17,250,582 2.1 10,752,799 1.5 

20yr. 
Cmpd. 2.8 1.7 
90-2010 

1991 - Same as Reference Case 

CAROLINA POWER & LIGHT CO. 
ENERGY FORECAST 

REDUCED BY CONSERVATION AND LOAD MANAGEMENT 

(IN MWH) 
IIIGllllR GROWTH SCENARIO 

" PUB ST.& " " SALES FOR 
INDUSTRIAL CH II.LIGHT CH MILITARY CH RESALE 

11,053,697 3.1 92,866 -2.0 961,006 5.8 5,320,207 
11,477,238 3.8 88,835 -4.3 995,020 3.5 5,749,167 
11,925,679 3.9 90,803 2.2 1,019,641 2.5 5,938,009 
12,344,506 3.5 93,660 3.1 1,060,617 4.0 6,016,311 
12,335,935 -0.1 95,640 2.1 1,067,179 0.6 6,211,715 

11,906,891 -3.S 95,500 -0.1 1,058,731 -0.8 6,063,351 
12,766,995 7.2 96,296 0.8 1,054,321 -0.4 6,347,890 
12,996,507 1.8 96,777 o.s 1,059,592 o.s 6,605,141 
13,277,046 2.2 97,:l>Sl 0.5 1,064,890 0.5 6,860,338 
13,585,184 2.3 97,747 o.s 1,070,215 o.s 7,046,575 

13,871,898 2.1 98,236 0.5 1,075,566 0.5 7,282,592 
14,128,518 1.8 98,727 0.5 1,080,944 0.5 7,530,719 
14,457,390 2.3 99,221 0.5 1,086,348 0.5 7,814,889 
14,816,541 2.5 99,717 o.s 1,091,780 o.s 8,138,011 
15,152,932 2.3 100,215 o.s 1,097,239 0.5 8,474,578 

2.1 0.5 0.3 3.2 

15,459,638 2.0 100,717 o.s 1,102,725 o.s 8,822,429 
15,727,982 1.7 101,220 o.s 1,108,239 0.5 9,186,950 
15,996,240 1.7 101,726 o.s 1,113,780 0.5 9,551,367 
16,257,123 1.6 102,235 0.5 1,119,349 0.5 9,893,669 
16,558,924 1.9 102,746 0.5 1,124,946 o.s 10,240,992 

16,831,244 1.6 103,260 o.s 1,130,570 0.5 10,563,413 
17,109,163 1.7 103,776 0.5 1,136,223 0.5 10,877,846 
17,383,410 1.6 104,295 o.s 1,141,904 o.s 11,201,128 
17,660,759 1.6 104,816 o.s 1,147,614 0.5 11,515,073 
17,982,882 1.8 105,341 o.s 1,153,352 0.5 11,830,964 

1.9 0.5 0.4 3.3 

Table A.V 

" " " ANN. 
CH NCEMPA CH TOTAL GR. 

7.7 4,655,707 4.9 37,476,433 6.17 
8.1 4,933,251 6.0 39,589,654 5.64 
3.3 5,090,429 3.2 40,978,556 3.51 
1.3 5,318,182 4.5 42,154,578 2.87 
3.2 5,268,712 -0.9 42,662,674 1.21 

-2.4 5,465,311 3.7 42,282,803 -0.89 
4.7 5,579,117 2.1 44,435,800 5.09 
4.1 5,723,452 2.6 45,832,800 3.14 
3.9 5,849,204 2.2 47,2'6,605 3.06 
2.7 6,010,llS 2.8 48,580,337 2.84 :,,. 

3.3 6,205,377 3.2 49,910,390 2.74 --..J 

3.4 6,399,946 3.1 51,143,786 2.47 
3.8 6,606,907 3.2 52,481,034 2.61 
4.1 6,825,348 3.3 53,905,276 2.71 
4.1 7,048,559 3.3 55,334,351 2.65 

3.0 2.6 

4.1 7,270,607 3.2 56,706,348 2.48 
4.1 7,489,287 3 58,017,285 2.31 
4.0 7,703,523 2.9 59,319,676 2.24 
3.6 7,907,536 2.6 60,568,463 2.11 
3.5 8,112,311 2.6 61,861,609 2.14 

3.1 8,298,426 2.3 63,081,234 1.97 
3.0 8,485,957 2.3 64,292,494 1.92 
3.0 8,680,3IO 2.3 65,534,717 1.93 
2.8 8,871,406 2.2 66,790,935 1.92 
2.7 9,059,783 2.1 68,135,703 2.01 

2.7 2.4 



A.8 

A. RESIDENTIAL· HIGHER/SLOWER GROwrH SCENARIOS 

1. Residential Customers 

Because long-term demand for housing is primarily determined by demographic factors, there are differences 

in the forecast of the number of residential customers in these scenarios. The higher interest rates on 

mortgages and the relative higher cost of money in the slower growth scenario are less favorable for home 

building than the assumed economic conditions in the reference forecast or higher growth scenario. Differences 

in the scenarios are attributable to differences in the housing stocks in the different scenarios. 

2. Residential All-Electric Use Per Customer 

The all-electric use per customer is expected to be the same across the alternative growth scenarios. 

Because there is no explicit wealth term in this particular forecast equation, changes in economic conditions 

will not cause a model change in per capita usage. In all cases, however, electricity usage per customer 

continues to vary due to assumed price patterns, appliance efficiency improvements, and conservation. During 

the 15-year forecast period, it is forecast that use per customer for the all-electric classification will increase 

on average by 0.3% per year. 

A comparison of the total usage for the all-electric customers is shown in Table A.VI on Page A.9. 



A.9 

TOTAL ALL-ELECTRIC USAGE 

ALL- ELECTRIC ALL-ELECTRIC ALL-ELECTRIC 

USAGE USAGE USAGE 
HIGHER GROWTH SCENARIO REFERENCE FORECAST SLOWER GROWTH SCENARIO 

1986 4,795,429 4,795,429 4,795,429 

1987 5,305,924 5,305,924 5,305,924 

1988 5,563,393 5,563,393 5,563,393 

1989 5,647).27 5,647).27 5,647 ;J.27 

1990 5,657,102 5,657,102 5,657,102 

1991 5,695,661 5,695,661 5,695,661 

1992 6,371,351 6,366,950 6,351,121 

1993 6,978,488 6,969,727 6,942).65 

1994 7,fl.J7,083 7,593).73 7,561,579 

1995 8,134,577 8,114,578 8,069).47 

1996 8,551,724 8,518,753 8,457,579 

1997 8,935,828 8,885,490 8,809,795 

1998 9,308,099 9).39).40 9,148).46 

1999 9,666,658 9,577,835 9,468,312 

2000 10,022,449 9,911,311 9,788,307 

2001 10,339,383 10).04,777 10,065,494 

2002 10,653,517 10,494,275 10,339,214 

2003 10,968,812 10,783,245 10,606,622 

2004 11 ;J.66,566 11,053,895 10,849,133 

2005 11,557,689 11,317,245 11,082,433 

2006 11,872,869 11,fl.J3,582 11,345,802 

2007 12).04,034 11,904,375 11,619,517 

2008 12,546,738 12).14,679 11,906,871 

2009 12,900,111 12,534,012 12).02,308 

2010 13).78,682 12,876,703 12,515,922 

Table A.VI 



A.10 

3. Residential Water Heating Customers Use Per Customer 

In all gr9wth scenarios, the number of water heating customers is very similar. The usage per customer, 

however, varies appreciably. In the 1990s, it is assumed that most new appliances are more efficient; but, 

nonetheless, the net effect is an increase in usage per customer due to an increase in the total saturation of 

air conditioners. 

In the regression equation for the water heating customers, real disposable income in the CP&L service area 

is a significant factor. As disposable income varies in the higher and slower growth scenarios, a corresponding 

variation in usage is expected. 

In 1991, a water heating customer used approximately 10,300 lnvh per year. The use per customer slowly 

increases to approximately 11,100 k.vh per customer in the reference forecast, 10,900 k.vh per customer in the 

slower growth scenario, and 11,400 k.vh per customer in the higher growth scenario by 2006. 

A comparison of the total usage for the water heating customers is shown in Table A.VII on Page A.11. 
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TOTAL WATER HEATER USAGE 

WATER HEATER WATER HEATER WATER HEATER 
USAGE USAGE USAGE 

HIGHER GROWTH SCENARIO REFERENCE FORECAST SLOWER GROWTH SCENARIO 

1986 3,555,602 3,555,602 3,555,602 

1987 3,602,931 3,602,931 3,602,931 

1988 3,565,085 3,565,085 3,565,085 

1989 3,539,334 3,539,334 3,539,334 

1990 3,554773 3,554,773 3,554,773 

1991 3,527,732 3,527,732 3,527,732 

1992 3,697,750 3,688,661 3,666,862 

1993 3,622,167 3,609,193 3,583,219 

1994 3,518,800 3,503,427 3,486,089 

1995 3,448,350 3,430,227 3,408,970 

1996 3,429,470 3,401,531 3,370,635 

1997 3,412,333 3,371,083 3,330,983 

1998 3,382,258 3,328,449 3,279,898 

1999 3,351,796 3,284,586 3,227,280 

2000 3,319,147 3,237,531 3,172,770 

2001 3,294,629 3,199,173 3,125,361 

2002 3,267,581 3,159,078 3,075,908 

2003 3,239,619 3,118,569 3,025,450 

2004 3,216,227 3,083,482 2,979,634 

2005 3,189,498 3,046,120 2,932,624 

2006 3,146,791 2,994,979 2,874,634 

2007 3,095,026 2,937,517 2,810,596 

2008 3,045,982 2,882,501 2,750,589 

2009 3,004,550 2,834,636 2,697,473 

2010 2,966,364 2,790,275 2,647,716 

Table A.VII 



A.12 

4. Residential Minimum-Use Customers Use Per Customer 

As in the reference forecast, the number of minimum-use customers slowly declines to approximately 82,000 

in 2006. The usage per customer, however, is influenced by real disposable income and electricity price in the 

CP&L service area. Through the forecast period, usage per customer increases due to the effects of real 

disposable income and electricity prices in the service area. 

In 1991, the use per customer was approximately 7,200 1..-wh per customer. Increases in disposable income 

and air conditioning saturation trends cause the reference forecast usage to increase to approximately 

8,800 kwh in the year 2006. Because this usage is affected by income in the service area, the slower growth 

scenario shows an increase to approximately 8,400 1..-wh in the year 2006, while the higher growth scenario 

indicates approximately 9,200 1..-wh in the year 2006. 

A comparison of the total usage for the minimum-service customers is shown in Table A. VIII on Page A.13. 
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TOTAL MINIMUM SERVICE USAGE 

MINIMUM SERVICE MINIMUM SERVICE MINIMUM SERVICE 
USAGE USAGE USAGE 

HIGHER GROWTII SCENARIO REFERENCE FORECAST SLOWER GROWTII SCENARIO 

1986 618,159 618,159 618,159 

· 1987 643,128 643,128 643,128 

1988 658,197 658,197 658,197 

1989 683,146 683,146 683,146 

1990 723,715 723,715 723,715 

1991 712,107 712,107 712,107 

1992 711,578 708,191 700,816 

1993 705,151 700,508 692,519 

1994 689,198 683,951 679,893 

1995 686,684 680,679 675,950 

1996 694,985 685,688 677,864 

1997 698,351 684,512 673,569 

1998 701,535 683,346 669,519 

1999 708,819 685,729 668,895 

2000 714,638 686,184 666,425 

2001 726,716 692,869 669,411 

2002 741,464 702,263 674,701 

2003 756,093 711,586 679,820 

2004 770,615 721,074 685,023 

2005 784,299 730,001 690,063 

2006 793,155 734,935 691,698 

2007 797,510 736,644 690,337 

2008 802,139 738,414 689,414 

2009 807,421 740,600 688,764 

2010 813,766 743,814 689,168 

Table A.VIII 
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5. Residential Total Forecast 

As the total number of customers and the effects of general economic growth vary among the scenarios, an 

appreciable difference in total residential usage is projected. 

A comparison of total residential usage is shown in Table A.IX on Page A.15. 

A plot of total residential sales and the forecast for these scenarios and the reference forecast is shown in 

Figure Al on Page A.16. 
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TOTAL RESIDENTIAL USAGE 

RESIDENTIAL . RESIDENTIAL RESIDENTIAL 
USAGE USAGE USAGE 

HIGHER GROWTH SCENARIO REFERENCE FORECAST SLOWER GROWTH SCENARIO 

1986 9,028,062 9,028,062 9,028,062 

1987 9,614,322 9,614,322 9,614,322 

1988 9,854,258 9,854,258 9,854,258 

1989 9,942,971 9,942,971 9,942,971 

1990 10,013,870 10,013,870 10,013,870 

1991 10,008,547 10,008,547 10,008,547 

1992 10,852,319 10,835,408 10,790,284 

1993 11,379,809 11,353,366 11,291,733 

1994 11,891,481 11,856,951 11,803,623 

1995 12,348,453 12,304,184 12,232,536 

1996 12,757,522 12,687,086 12,586,750 

1997 13,130,354 13,024,586 12,897,301 

1998 13,478,231 13,336,909 13,182,872 

1999 13,816,128 13,636,404 13,451,944 

2000 14,147,631 13,925,668 13,717,234 

2001 14,454,686 14,189,854 13,952,265 

2002 14,759,103 14,451,053 14,184,089 

2003 15,063,682 14,711,260 14,408,415 

2004 15,355,187 14,958,725 14,612,524 

2005 15,635,865 15,196,023 14,806,015 

2006 15,919,758 15,438,494 15,015,181 

2007 16,206,052 15,685,839 15,225,589 

2008 16,506,883 15,945,190 15,454,115 

2009 16,826,656 16,221,135 15,697,877 

2010 17,175,958 16,524,979 15,964,217 

Table A.IX 
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B. COMMERCIAL - HIGHER/SLOWER GROWTH SCENARIOS 

There are two considerations affecting total commercial usage in the slower growth scenario and the higher 

· growth scenario. These economic conditions are the number of commercial employees and the changing mix 

among the various segments of the commercial sector. For example, in a higher growth scenario there will be 

more construction taking place in the commercial sector. Because the annual MWH per employee varies 

considerably across the commercial sector, usage among the one-digit commercial SIC Codes has appreciable 

variation. 

In 1991, there were approximately 992,000 employees in the non-manufacturing one-digit commercial SIC 

sectors in the CP&L service area. The reference forecast is for approximately 1,271,000 total non

manufacturing employees in 2006. This is a compounded growth rate of 1.7% for the 15-year period. In the 

slower growth scenario, it is forecast that there will be approximately 1,173,000 total employees in the non

manufacturing sector by the year 2006. This is a compounded growth rate for the 15-year period of only 1.1 %, 

resulting in approximately 98,000 fewer employees at the end of the 15-year horizon. In the higher growth 

scenario, there are approximately 1,349,000 employees in the year 2006. This is a compounded growth rate 

of 2.1 % and the result is approximately 78,000 more employees in the higher growth scenario than in the 

reference forecast. 

The total commercial usage in the reference forecast is projected to increase at a compounded growth rate 

of 1.8% from 1991 to 2006. In the slower growth scenario, this compounded growth rate is 1.4% from 1991 

to 2006. In the higher growth scenario, the compounded growth rate is forecast to be 2.1 % from 1991 to the 

year 2006. The difference in total commercial energy between the higher and the slower scenarios in the year 

2006 is almost 1.1 million megawatt-hours. 

A comparison of commercial usage by one-digit SIC is shown in Table AX on Page A.18. 

A plot of total commercial energy for the alternative growth scenarios and the reference forecast is shown 

in Figure A.2 on Page A.19. 
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TOTAL COMMERCIAL USAGE 

COMMERCIAL COMMERCIAL COMMERCIAL 
USAGE USAGE USAGE 

HIGHER GROWTH SCENARIO REFERENCE FORECAST SLOWER GROWTH SCENARIO 

1986 6,364,888 6,364,888 6,364,888 
·1937 6,731,821 6,731,821 6,731,821 

1988 7,059,737 7,059,737 7,059,737 

1989 7,378,331 7,378,331 7,378,331 

1990 7,669,623 7,669,623 7,669,623 

1991 7,410,470 7,410,470 7,410,470 

1992 7,696,946 7,645,442 7,536,644 

1993 7,917,392 7,857,537 7,805,383 

1994 8,128,986 8,065,436 8,035,255 

1995 8,340,223 8,262,485 8,179,257 

1996 8,537,831 8,419,046 8,270,082 

1997 8,693,601 8,540,672 8,337,808 
1998 8,857,489 8,668,628 8,417,990 

1999 9,037,607 8,803,996 8,508,859 

2000 9,233,466 8,958,620 8,610,956 

2001 9,416,236 9,107,581 8,692,760 

2002 9,565,624 9,221,428 8,753,703 

2003 9,710,922 9,334,404 8,819,827 

2004 9,855,387 9,447,993 8,891,294 

2005 10,008,319 9,572,106 8,975,700 

2006 10,157,603 9,710,913 9,070,201 

2007 10,297,079 9,848,592 9,180,834 

2008 10,440,961 9,982,200 9,286,832 

2009 10,589,376 10,109,568 9,389,832 

2010 10,752,799 10,246,163 9,503,562 

Table A.X 
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C. TOTAL INDUSTRIAL - HIGHER/SLOWER GROWfH SCENARIO 

In the reference forecast, total manufacturing employment decreases from approximately 338,000 employees 

in 1991 to approximately 305,000 in the year 2006. In the slower growth scen~rio, employment decreases to 

approximately 274,000 in 2006. This forecast indicates that approximately 30,500 fewer jobs will exist by the 

year 2006 under the slower growth scenario. In the higher growth scenario, employment is projected to be 

approximately 327,000 by 2006. This indicates approximately 22,500 more jobs or around 7% more than in the 

reference forecast by 2006. 

The energy use in the reference forecast is projected to increase for the Industrial sector at an annual rate 

of 1.8% from 1991 to 2006. In the slower growth scenario, total use is forecast to increase at an annual rate 

of 1.2% from 1991 to 2006. In the higher growth scenario, the rate of total usage is projected to increase at 

2.3% per year from 1991 to 2006. 

A comparison of Total Industrial Usage is shown in Table A.XI on Page A.21. 
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TOTAL INDUSTRIAL USAGE 

INDUSTRIAL INDUSTRIAL INDUSTRIAL 
USAGE USAGE USAGE 

HIGHER GROWTH SCENARIO REFERENCE FORECAST SLOWER GROWTH SCENARIO 

1986 11,053,697 11,053,697 11,053,697 

1987 11,477,238 11,477,238 11,477,238 

1988 11,925,679 11,925.,679 11,925,679 

1989 12,344,506 12,344,506 12,344,506 

1990 12,335,935 12,335,935 12,335,935 

1991 11,906,891 11,906,891 11,906,891 

1992 12,766,995 12,624,976 12,401,369 

1993 12,996,507 12,875,691 12,938,376 

1994 13,277,046 13,117,440 13,097,994 

1995 13,585,184 13,341,586 13,156,908 

1996 13,871,898 13,523,689 13,227,114 

1997 14,128,518 13,702,218 13,317,067 

1998 14,457,390 13,944,177 13,472,713 

1999 14,816,541 14,202,242 13,613,987 

2000 15,152,932 14,434,830 13,711,465 

2001 15,459,638 14,652,255 13,800,477 

2002 15,727,982 14,833,677 13,877,105 

2003 15,996,240 15,010,678 13,934,726 

2004 16,257,123 15,183,926 14,034,092 

2005 16,558,924 15,402,231 14,195,639 

2006 16,831,244 15,604,243 14,324,012 

2007 17,109,163 15,811,883 14,455,455 

2008 17,383,410 16,008,387 14,580,037 

2009 17,660,759 16,199,239 14,704,503 

2010 17,982,882 16,430,613 14,852,314 

Table A.XI 
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Figure A3 on Page A23 is a plot of the historical energy usage and a comparison of the two scenarios and 

the reference forecast for the total Industrial sector. 
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D. SALES-FOR-RESALE · HIGHER/SLOWER GROWfH SCENARIOS 

As in the reference forecast, it is assumed that for the higher and slower growth scenarios, the ultimate 

customers in the wholesale sector will be subjected to the same economic conditions as the CP&L retail 

customers. Consequently, Sales-For-Resale in the higher and slower growth scenarios were simulated using 

the reference forecast models using the higher and slower growth values used in the residential and commercial 

retail growth scenarios. 

The usage forecasted for this sector is total usage for wholesale customers and Power Agency. 

In the reference forecast, the compounded growth rate for the Sales-For-Resale classification is projected 

to be 3.1 % from 1991 to 2006. In the slower growth scenario, the compounded growth rate is projected to be 

2.5% from 1991 to 2006. In the higher growth scenario, an average annual growth rate of 3.8% is projected 

from 1991 to 2006. 

The comparable growth rate for the Power Agency is 2.2% in the reference forecast from 1991 to 2006. 

For the slower growth scenario, the comparable growth rate is 1. 7%. For the higher growth scenario, the 

comparable growth rate is 2.8%. 

Table A.XJI on Page A.25 shows a comparison in the forecast for the two grovlth scenarios and the 

reference forecast. Figure A.4 on Page A.26 is a plot of the historical usage for the combined wholesale and 

Power Agency sector and a comparison of the scenarios and reference forecast through the year 2006. 
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TOTAL SALES FOR RESALE USAGE 
(INCLUDING NCEMPA) 

SALES FOR RESALE SALES FOR RESALE SALES FOR RESALE 
USAGE USAGE USAGE 

HIGHER GROWTH SCENARIO REFERENCE FORECAST SLOWER GROWTH SCENARIO 

1986 9,979,868 9;}79$68 9,979$68 
1987 10,700,411 10,700,411 10,700,411 
1988 11,028,438 11,028,438 11,028,438 
1989 11,334,493 11,334,493 11,334,493 
1990 11,480,427 11,480,427 11,480,427 
1991 11,528,661 11,528,661 11,528,661 
1992 11,927,007 11,813,080 11,580,834 

1993 12,328,594 12,179,261 12,088,672 
1994 12,709,542 12,573,489 12,555,504 
1995 13,056,690 12$62,874 12,796,482 
1996 13,487,969 13,172,735 13,017,194 
1997 13,930,675 13,489,802 13,252,390 

1998 14,421,796 13f,40,307 13,519,861 

1999 14,963,359 14,222,764 13$17,551 

2000 15,523,138 14,603,640 14,086,712 

2001 16,093,036 15,019,836 14,365,480 
2002 16,676,237 15,442,675 14,662,548 

2003 17,254,889 15$67,801 14,963,594 
2004 17,801,206 16,279,872 15,269,806 
2005 18,353,302 16,698,193 15,592,190 
2006 18,861,839 17,124,390 15,906,052 

2007 19,363,803 17,551,472 16,238,091 

2008 19$81,438 11,m,193 16,557,019 
2009 20,386,479 18,390,814 16$70,287 

2010 20,890,748 18$05,577 17,181,620 

Table AXII 
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· E. PUBLIC STREET AND HIGHWAY LIGHTING AND 
OTHER SALES TO PUBLIC AUTHORITIES -
HIGH/LOW 

In the Public Street and Highway Lighting sector, there are no economic variables which would cause the 

usage to change under the higher growth scenario or the slower growth scenario. In the scenarios, the values 

are assumed to be the same as in the reference forecast. 

In the Military sector, the values used in these scenarios are the same as in the reference forecast. 
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F. SUMMARY· HIGHER/SLOWER GROWfH SCENARIOS 

Table A.III on Page A.5 shows the projections by sectors for the slower growth scenario. This scenario 

results in a compounded growth rate for total usage of 1.8% from 1991 to 2006. The slower growth scenario 

results in approximately 3,500,000 MWH less electricity usage than the reference forecast. 

The summary table by sectors for the higher growth scenario is shown in Table A.V on Page A.7. The 

projected average annual compounded growth rate for total usage in this scenario from 1991 to 2006 is 2.7%. 

The higher growth scenario results in approximately 7,500,000 MWH more usage in 2006 than the reference 

forecast. 

A comparison of total electricity usage for the two growth scenarios and the reference forecast is shown in 

Table A.XIII on Page A.29. 

Figure A.5 on Page A.30 is a plot of total historical usage for the system and a comparison of the two 

scenarios and the reference forecast to the year 2006. 
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TOTAL USAGE 

TOTAL TOTAL TOTAL 
USAGE USAGE USAGE 

HIGHER GROWfH SCENARIO REFERENCE FORECAST SLOWER GROWfH SCENARIO 

1986 37,476,433 37,476,433 37,476,433 

1987 39,589,654 39,589,654 39,589,654 

1988 40,978,556 . 40,978,556 40,978,556 

1989 42,154,578 42,154,578 42,154,578 

1990 42,662,674 42,662,674 42,662,674 

1991 42,282,803 42,282,803 42,282,803 

1992 44,435,800 44,111,438 43,501,663 

1993 45,832,800 45,476,352 45,334,661 

1994 47,236,605 46,842,866 46,721,926 

1995 48,580,337 48,020,915 47,614,969 

1996 49,910,390 49,057,726 48,356,311 

1997 51,143,786 50,017,916 49,065,203 

1998 52,481,034 51,056,148 49,859,564 

1999 53,905,276 52,137,047 50,663,982 

2000 55,334,351 53,199,942 51,403,552 

2001 56,706,348 54,252,277 52,093,733 

2002 58,017,285 55,237,172 52,765,786 

2003 59,319,676 56,218,085 53,420,504 

2004 60,568,463 57,170,076 54,107,276 

2005 61,861,609 58,173,750 54,874,743 

2006 63,081,234 59,188,830 55,626,234 

2007 64,292,494 60,214,182 56,416,366 

2008 65,534,717 61,235,594 57,200,026 

2009 66,790,935 62,248,419 57,990,163 

2010 68,1_35,703 63,340,648 58,835,029 

Table AXIII 
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COMPARISON OF SELECTED ECONOMIC VARIABLES 
Higher and Slower Growth Scenarios 

1991 

REAL GNP {Bil 1982 $): 

Reference Forecast 4154 
Higher - % Difference 0.0 
Slower - % Difference· 0.0 

INDUSTRIAL PRODUCTION (1977=1.0): 

Reference Forecast 1.073 
Higher - % Difference 0.0 
Slower - % Difference 0.0 

CONSUMER PRICE INDEX (% - Annual Rate): 
(All Wage Earners) 

Reference Forecast 3.9 
Higher - p.p. Difference 0.0 
Slower - p.p. Difference 0.0 

INFLATION(% - Annual Rate): 
(GNP Dellator) 

Reference Forecast 3.1 
Higher - p.p. Difference 0.0 
Slower - p.p. Difference 0.0 

PRODUCTIVI1Y - OUTPUT PER HOUR: 
(% - Annual Rate) 

Reference Forecast 1.1 
Higher - p.p. Difference 0.0 
Slower - p. p. Difference 0.0 

p.p.: percentage points 

2006 

5915 
9.6% 

-9.7% 

1.615 
10.3% 

-10.3% 

4.7 
-1.2 p.p. 
1.9 p.p. 

4.4 
-1.1 p.p. 
1.9 p.p. 

1.2 
0.4 p.p. 

-0.2 p.p. 
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PREFACE 

Each year, Carolina Power & Light Company adopts a long-range forecast of System 

Peak Load as a part of the Company's Integrated Resource Planning Process. The 

forecast presented in this report is for CP&L's integrated system which 

geographically covers over 30,000 square miles of eastern North Carolina, 

northeastern South Carolina, and far western North Carolina. The Company System 

Peak Load includes the Company's retail load (residential, commercial, 

industrial, and military) and wholesale load (cooperatives and municipal), as 

well as the North Carolina Eastern Municipal Power Agency load (NCEMPA) and 

reductions associated with the Company's Conservation and Load Management (CLM) 

activities. 

Because the Peak Load Forecast best typifies future customer demand in the CP&L 

service area, it does not reflect the extreme loads which can occur in any year 

as a result of abnormal seasonal temperatures ·or abrupt changes in economic 

growth. Temperature extremes alone can raise the system peak from five to seven 

percent above normal. 

This report provides the results of the December 1991 System Peak Load Forecast 

and a description of the methodology used in its development. In addition to the 

forecast of system summer and winter peak loads, the report also provides the 

Company's eastern and western service area coincident swnmer peak load forecast. 

Additionally, annual system energy input is provided. This is the total energy 

which is required of the Company's power resources consisting of energy usage 

(reduced by load management), losses, and Company uses. 
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Commercial Peak Load Calculation for 1992 

Industrial Peak Load Calculation for 1992 

Military Peak Load Calculation for 1992 

Highway and Street Lighting Peak Load Calculation for 1992 

Sales-For-Resale Peak Load Calculation for 1992 

Company Use Peak Load Calculation for 1992 

Losses Peak Load Calculation for 1992 

Load Management Reduction to Peak Load Calculation for 1992 

NCEMPA Peak Load Calculation for 1992 

System Peak Load Calculation for 1992 
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EXECUTIVE SUMMARY 

Substantial differences exist between this forecast and the December 1990 

projections, primarily due to a changed view of CP&L's future. Each year, three 

separate forecasts are prepared: a Reference or Base forecast, a Higher Growth 

scenario, and a Slower Growth scenario. Each scenario is based on different 

economic and demographic assumptions. For example, such things as employment, 

income, industrial production, and population are varied to produce the different 

scenarios. In 19 90, the Reference forecast best reflected CP&L' s future. By 

contrast, in 1991 the Slower Growth forecast best typifies CP&L' s long-run 

future. 

Future load growth is highly uncertain due to changing relationships and power 

availability in our Wholesale markets. For example, the City of Camden has given 

notice that it will no longer receive service from CP&L effective May 1, 1995. 

In addition, other issues involving increasing appliance efficiency, stricter 

building codes, conservation awareness, industrial cogeneration, and the possible 

expansion of natural gas in our Eastern Piedmont and Tidewater regions tend 

toward slower electricity growth. For all these reasons, the Slower Growth 

forecast best typifies CP&L' s future. This scenario can be interpreted as a 

collective proxy for the prospect of reduced growth in future electricity needs 

served by CP&L. 

The following figure shows the December 1990 and December 1991 forecasts. These 

data are also provided in a table on the following page. A tabulation of the 

December 1991 forecast results is also available at the end of the Executive 

Summary, page 5. 



- 4 -

FORECAST COMPARISON 
DECEMBER 1990 and DECEMBER 1991 SUMMER PEAK LOAD FORECASTS 

DECEMBER 
DECEMBER 1991 1990 
SLOWER GROWTH REFERENCE 

SCENARIO FORECAST CHANGE 
YEAR (MW) (MW) (MW) ( % ) 

---- ------ == 

1991 8,600 
1992 8,631 8,827 -196 -2.2% 
1993 8,969 8,978 -9 -0.1% 
1994 9,226 9,202 24 0.3% 
1995 9,364 9,400 -36 -0.4% 
1996 9,516 9, 638 -122 -1.3% 
1997 9, 646 9,855 -209 -2.1% 
1998 9,796 10,073 -277 -2. 7% 
1999 9,949 10,286 -337 -3.3% 
2000 10,095 10,493 -398 -3.8% 
2001 10,227 10,698 -471 -4.4% 
2002 10,356 10,901 -545 -5.0% 
2003 10,483 11,113 -630 -5. 7% 
2004 10,615 11,330 -715 -6.3% 
2005 10,753 11,549 -796 -6.9% 
2006 10,896 11,779 -883 -7.5% 
2007 11,052 12,011 -959 -8.0% 
2008 11,210 12,242 -1,032 -8.4% 
2009 11,368 12,479 -1,111 -8.9% 
2010 11,526 12,723 -1,197 -9.4% 



- 5 -

DECEMBER 1991 SUMMER PEAK LOAD FORECAST SUMMARY 
SLOWER GROWTH SCENARIO 

SYSTEM * ANNUAL 
SUMMER SYSTEM ANNUAL 

PEAK LOAD ENERGY INPUT LOAD 
YEAR (MW) (MWH) FACTOR 

====== 

1992 8,631 45,675,990 60.4% 
1993 8,969 47,600,880 60.6% 
1994 9,226 49,057,620 60.7% 
1995 9,364 49,995,340 60.9% 
1996 9,516 50,773,820 60.9% 
1997 9,646 51,518,170 61.0% 
1998 9,796 52,352,270 61.0% 
1999 9,949 53,196,950 61.0% 
2000 10,095 53,973,570 61.0% 
2001 10,227 54,698,220 61.1% 
2002 10,356 55,403,910 61.1% 
2003 10,483 56,091,380 61.1% 
2004 10,615 56,812,540 61.1% 
2005 10,753 57,618,460 61.2% 
2006 10,896 58,407,580 61.2% 
2007 11,052 59,237,140 61.2% 
2008 11,210 60,059,900 61. 2% 
2009 11,368 60,889,550 61.1% 
2010 11,526 61,776,780 61. 2% 

* System Energy Input is the sum of Energy Sales 
(reduced for Load Management), Losses and Company Uses. 
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A. FORECAST PERSPECTIVE 

A.1. Forecast Comparisons 

The 1991 System Peak Load Forecast continues the same growth trend which was set 

with the 1981 forecast. The figure below shows the forecasts since 1980 plotted 

against the adjusted actual summer peak load values for each year. The 1980 

forecast alone stands out since this was the last forecast before the Company's 

intensified conservation and load management activities. The remaining forecasts 

are very similar with only minor shifts from forecast to forecast. While the 

forecasts since 1981 have remained very stable, they have also been very close 

to comparable actual peak loads. 
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B. ADJUSTMENT OF HISTORIC PEAK LOADS 

The. System Peak Load forecast is based upon the assumption of normal peaking 

weather conditions occurring during each season of the forecast period. Abnormal 

weather conditions can increase system peak load five to seven percent above 

normal. During those seasons when the weather was abnormally mild, the resulting 

peak loads were significantly less than forecast. Likewise, abnormally severe 

weather has raised peak loads above forecast. The 8,523 MW peak load experienced 

in August 1988 was set during a period when actual temperatures exceeded peaking 

normals and reached all-time highs. As a result, actual peak Ioad in this case 

significantly exceeded the forecast load of 8,129 MW. 

One reason for planning a capacity reserve margin above forecast load is the 

possibility of severe weather and the associated higher than expected peak load. 

The Company's actual seasonal system peak loads have been adjusted for abnormal 

temperatures to better represent trends in load growth and the relationship 

between summer and winter peak loads. 

The figure on the following page presents the actual and adjusted peak loads 

since 1976. The adjustment process uses a statistical procedure to model the 

relationship between load and weather for a given year and season. The adjusted 

value is then estimated from this relationship using normal peaking temperatures. 

A noticeable increase in adjusted load occurs from Summer 1983 to Winter 1983-

1984 as the result of the combined effects of many factors. Two of these factors 

stand out as major influences: the accelerating recovery from the depressed 

economic conditions which ended in late 1982 and the addition of nearly 200 MW 

of additional NCEMPA load in January 1984. 
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ACTUAL vs WEATHER ADJUSTED PEAK LOADS 
SYSTEM SEASONAL PEAK LOAD 
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Our review of adjusted historic loads indicates a stable pattern of summer and 

winter peaks. From this information, the winter peak load is expected to 

continue to be approximately equal to the preceding summer peak load. 
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C. PEAK LOAD FORECAST 

C.l. Development of System Peak Load Forecast 

The three steps involved in the development of the System Peak Load forecast are 

described below and shown graphically in the accompanying figure. 

(l) Calculation of Peak Load For CP&L Customer Sales Classifications Including 

Conservation Effects 

Annual coincident peak load forecasts for the Residential, Commercial, 

Industrial, Sales-For-Resale, and Military Sales classifications are 

calculated from annual energy usage provided in the Company's System Energy 

forecast. Because these loads are at the customer level, the system losses 

incurred in making these sales and use by Company facilities must also be 

estimated. 

(2) Load Management Reductions 

The estimate of energy usage which was the basis for calculating peak loads 

in Step (1) includes the effects of conservation but not the effects of 

load management. Likewise, loads calculated in that step also reflect the 

future effects of conservation but not load management. In Step (2), the 

load management capability of the Company's CLM activities is subtracted 

from the forecast total of Step (1). This method prevents double-counting 

or the effect of incorrectly reducing conservation from the forecast twice. 

The resulting system peak load is for CP&L customer classes solely and is 

totaled with NCEMPA load requirements in Step (3). 
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(3) Addition Of NCEMPA Load Requirements 

The NCEMPA peak load includes losses incurred in transferring the load from 

the power resources to the individual NCEMPA members, reflecting the total 

load requirements from the power resources. The forecast NCEMPA peak load 

is added to the forecast peak load for CP&L customer classes obtained in 

Step 2 above. The result is the forecast System Peak Load. 

Coincident Peak Loads 
of Customer Classes 

Residential 
Commercial 
Industrial 
Military 

~j~~r~1·e1~1\~illili 
Sales-for-Resale 

Company Uses 

Losses 

(1) 

Totalize Peak 
Loads before 

Load Management 
Reductions 

Load 
Management 
Reductions 

System 
Peak Load 
For CP&L 
Customer 

Classes 

-

(2) 

Reduce for 
Effects of 

Load Management 
Portion of the 
CLM Activities 

System 
Peak Load 

NCEMPA 

System 
Peak Load 
For CP&L 
Customer 

Classes 

(3) 

Add NCEMPA 
Requirements 



DECEMBER 1991 PEAK LOAD FORECAST 
SLOWER GROWTH SCENARIO 

SUMMARY OF SUMMER COINCIDENT PEAK LOAD COMPONENTS 

AT THE METER - NOT REDUCED FOR LOAD MANAGEMENT AT THE GENERAT.OR 

COMMERCIAL HIGHWAY (1), (2) LOAD 
AND MUNI. , STREET SALES-FOR COMPANY MANAGEMENT (1) 

RESIDENTIAL PUMPING INDUSTRIAL MILITARY LIGHTING -RESALE USE LOSSES REDUCTIONS NCEMPA 
YEAR (MW) (MW) (MW) (MW) (MW) (MW) (MW) (MW) (MW) (MW) 

=========== ======:::: .. =--=-=== ========= ==-- rm ====z::::= ====== -=--== ~ -4 === 

1992 2,526 1,722 1,863 241 0 1,273 24 390 543 1,135 
1993 2,644 1,784 1,949 242 0 1,350 25 408 607 1,175 
1994 2,763 1,837 1,979 243 0 l, 414 26 421 666 1,209 
1995 2,864 1,870 1,990 244 0 1,427 27 429 721 1,233 
1996 2,947 1,891 2,004 246 0 1,461 27 436 751 1,255 
1997 3,020 1,907 2,020 247 0 1,487 27 443 781 1,217 
1998 3,086 1,925 2,045 248 0 1,521 28 451 810 1,301 
1999 3,149 1,946 2,070 249 0 1,559 28 459 836 1,325 
2000 3,211 l, 910 2,090 251 0 1,594 29 466 862 1,346 
2001 3,267 1,988 2,106 252 0 1,632 29 473 887 1,367 
2002 3,321 2,003 2,122 253 0 1,674 29 479 912 1,388 
2003 3,373 2,018 2,135 254 0 1,717 30 485 938 1,409 
2004 3,421 2,034 2,154 256 0 1,760 30 492 963 1,431 
2005 3,-466 2,054 2,183 257 0 1,805 31 498 996 1,455 
2006 3,515 2,075 2,207 258 0 1,848 31 505 1,020 1,477 
2007 3,565 2,101 2,231 259 0 1,895 31 513 1,045 1,503 
2008 3,618 2,125 2,254 261 0 1,940 32 521 1,068 1,526 
2009 3,675 2,149 2,278 262 0 1,983 32 529 1,091 1,550 
2010 3,738 2,175 2,304 263 0 2,025 33 537 1,123 1,574 

(1) Includes load provided by SEPA. 
(2) Reduced to reflect generation by City of Fayetteville peak ahaving facilitiea. 

TOTAL 
SYSTEM 

(MW) 
a.mm 

8,631 
8,969 
9,226 .... 
9,364. N 

9,516 
9,646 
9,796 
9,949 

10,095 
10,227 
10,356 
10,483 
10,615 
10,753 
10,896 
11,052 
11,210 
11,368 
11,526 
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C.2. Component Peak Loads 

The sections that follow provide brief descriptions of the.forecast process for 

each component load. Additional details are provided in Appendices 8 through 18. 

Residential Coincident Peak Load 

In developing this forecast, an adjusted coincident peak load factor (CPLF) is 

applied to the forecast annual Residential energy sales component to produce the 

forecast of Residential coincident summer peak load. This represents the class 

peak load under normally expected peaking temperatures without any load 

management reductions. The CPLF is derived from actual Residential peak loads 

and energy which have been adjusted for abnormal temperatures. Also, the actual 

load management during the historic period is added back to the actual loads to 

establish a data base of historic loads not reduced by load management. 

Average usage for all-electric customers is expected to increase slightly during 

the forecast period. The trends toward energy-efficient appliances, high

efficiency heat pumps, and the decreasing use of electric resistance heat are 

expected to continue. Real electricity prices are expected to generally decrease 

over the forecast period. The net effect of these trends is a slight increase 

in average usage for all-electric residential consumers. 

Commercial Coincident Peak Load 

Like Residential, the Commercial forecast coincident summer peak load is also 

derived by applying an adjusted coincident peak load factor (CPLF) to forecast 

annual Commercial energy sales. The Commercial CPLF is derived in the same 

manner as Residential and is used to produce the class peak load under normal 

peaking temperatures without any load management reductions. 

Peak load growth for the Commercial class is foreca.st to be 453 MW over the 

forecast period. This reflects the relatively high employment growth expected 

in the Commercial class, especially in the services and trade sectors. 



- 14 -

Industrial Coincident Peak Load 

Non-coincident peak (NCP) load factors for eleven Standard Industrial 

Classifications (SIC) are derived from historic Industrial peak loads. Actual 

load management reductions have been added back to the historic metered loads, 

resulting in load factors which are not reduced by the effects of load 

management. These load factors are then applied to the forecast energy by SIC 

to produce non-coincident peak loads by SIC and summed to produce the Industrial 

class NCP not reduced by load management. An historic coincidence factor (ratio 

of non-coincident peak to coincident peak) for the total Industrial 

classification is -used to convert the forecast of non-coincident peaks to a 

forecast of coincident peaks. 

Growth in the Industrial class is led by the plastics and rubber, foods, 

electrical, and metals sectors. 

Sales to the Military Coincident Peak Load 

The relatively small Sales to the Military classification is estimated on the 

basis of the Commercial class because of the similarities in the mix of 

facilities between the classifications. The annual coincident peak load for this 

classification is developed by applying the annual Commercial CPLF to the annual 

forecast of energy sales to the Military class. 
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Sales-For-Resale Coincident Peak Load 

The Sales-For-Resale coincident peak load is the sum of coincident peak load 

components of the electric cooperatives (co-ops) served by CP&L, the City of 

Fayetteville, and the municipalities that are not members of NCEMPA. The Sales

For-Resale classification is expected to grow at a rate of 2. 6% compounded 

annually over the 1992-2010 forecast period. This compares with a compounded 

growth rate of approximately 1. 4% for the remainder of the CP&L system load 

(reduced by conservation and load management) without NCEMPA and Sales-For

Resale. 

An annual coincident peak for each component is forecast by applying a coincident 

peak load factor to the forecast of annual energy sales for that component. The 

coincident peak loads of the components are totaled to produce the Sales-For

Resale annual coincident peak load. The annual coincident peak and energy of the 

class are used to calculate the annual coincident peak load factor for the class. 

Fayetteville peak loads are initially calculated using total load and energy 

data, not reduced for any peak shaving generation by Fayetteville. An adjustment 

is then made to total load and energy for expected peak shaving based on 

projected fuel costs. 

All Sales-for-Resale component loads represent the total loads supplied through 

and by the CP&L system. These loads include the power transferred by the Company 

from the Southeastern Power Administration (SEPA) for the resale customers. 
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Company Use Coincident Peak Load 

Company Use energy is estimated as a percentage of the total energy for all sales 

classifications, based on the historic relationship between Company Use energy 

and combined sales. The Company Use load pattern is similar to the load pattern 

of the Commerc~al sales classification. The annual Commercial CPLF is therefore 

applied to the annual Company Use energy forecast to produce the annual 

coincident peak load for Company Use. 

Loss Component of Coincident Peak Load 

System energy losses are based on an historic percentage of the annual total of 

sales and Company uses, including deliveries for SEPA. Demand losses are 

calculated from the annual energy loss using the corresponding system CPLF for 

each year. 

Load Management Reduction 

The System Peak Load forecast methodology is structured to provide a base 

forecast which does not reflect the reductions resulting from the Company's load 

management programs. Conservation, however, is reflected in the methodology and 

the base forecast does reflect future conservation effects. Since conservation 

is reflected in the forecast and load management reductions are not, load 

management alone is subtracted from the base forecast. To also subtract 

conservation would lead to a double counting of conservation effects. 

Load management has provided significant reductions to system peak load and is 

expected to continue to do so in the future. Between 1992 and the end of the 

forecast period in 2010, load management reductions are expected to increase 

580 MW. This represents a reduction of 17% of the total forecast load growth 

during this time period. 
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C.3. Component Energy Inputs 

System Energy Input is the total energy required of the Company power resources. 

This includes not only the energy sales made at the customer meter, but also uses 

by Company facilities and the losses incurred in transferring energy to cu·stomer 

locations. A summary of annual energy components is presented on the following 
page. 

Sub-section C. 2., Component Loads, described the method of calculating coincident 

peak loads for the various sales classifications from their forecast energy 

sales. Energy sales are forecast for the Residential, Commercial, Industrial, 

Military, Sales-For-Resale, and Highway & Street Lighting classifications in the 

Company's annual Energy Sales Forecast. Sub-section C. 2. also described the 

process of forecasting the addit.ional energy requirements for Company Uses and 

Losses to use for determining these component loads. 

The forecast component energy is not reduced for the effects of the Company's 

load management program which is consistent with the component load factors used 

to produce component peak loads. Therefore, a single adjustment is made for the 

energy resulting from Residential, Commercial, and Industrial load management 

programs to produce the System Energy Input not reduced by load management. 

Further details of the Sales-For-Resale and NCEMPA energy sales are provided in 

Appendices 3 and 4, respectively. 



DECEMBER 1991 PEAK LOAD FORECAST 
SLOWER GROWTH SCENARIO 

SUMMARY OF ANNUAL ENERGY COMPONENTS 

AT THE METER - NOT REDUCED FOR LOAD MANAGEMENT 
I 
I 

COMMERCIAL HIGHWAY (1), (2) 
AND MUNI. , STREET SALES-FOR COMPANY 

RESIDENTIAL PUMPING INDUSTRIAL MILITARY LIGHTING -RESALE USE LOSSES 
YEAR (MWH) (MWH) (MWH) (MWH) (MWH) (MWH) (MWH) (MWH) 

====== t:::========= 1e::::====-=== 1e===c::== ""====== -====== c====== --=== ====== 

1992 10,790,280 7,541,567 12,528,300 1,054,321 96,296 6,151,281 106,175 1,950,187 
1993 11,291,730 7,813,197 13,083,190 1,059,592 96,777 6,465,966 110,672 2,033,498 
1994 11,803,620 8,045,729 13,264,580 1,064,890 97,261 6,769,991 114,067 2,096,190 
1995 12,232,540 8,192,021 13,347,010 1,070,215 97,747 6,896,754 116,240 2,136,308 
1996 12,586,750 8,283,513 13,443,920 1,075,566 98,236 7,012,602 118,067 2,170,035 
1997 12,897,300 8,351,819 13,560,070 1,080,944 98,727 7,141,530 119,811 2,202,129 
1998 13,182,870 8,432,597 13,741,470 1,086,348 99,221 7,296,801 121,764 2,238,152 
1999 13,451,940 8,524,067 13,909,500 1,091,780 99,717 7,478,701 123,743 2,274,617 
2000 13,717,230 8,626,767 14,033,050 1,097,239 100,215 7,646,904 125,566 2,308,328 
2001 13,952,270 8,709,184 14,147,200 1,102,725 100,717 7,824,944 127,259 2,339,587 
2002 14,184,090 8,770,748 14,251,320 1,108,239 101,220 8,021,051 128,914 2,370,092 
2003 14,408,420 8,837,520 14,336,430 1,113,780 101,726 8,221,178 130,526 2,399,761 
2004 14,612,520 8,909,655 14,465,160 1,119,349 102,235 8,420,668 132,220 2,430,924 
2005 14,806,020 8,994,744 14,658,270 1,124,946 102,746 8,630,872 134,114 2,465,865 
2006 15,015,180 9,090,043 14,817,170 1,130,570 103,260 8,836,027 135,967 2,500,092 
2007 15,225,590 9,201,493 14,978,850 1,136,223 103,776 9,048,116 137,904 2,535,785 
2008 lS,454,120 9,308,323 15,131,220 1,141,904 104,295 9,252,404 139,822 2,571,208 
2009 15,697,880 9,412,182 15,287,460 1,147,614 104,816 9,451,444 141,766 2,607,143 
2010 15,964,220 9,526,801 15,469,160 1,153,352 105,341 9,651,146 143,854 2,645,897 

(1) Includes load provided by SEPA. 
(2) Reduced to reflect generation by City of Fayetteville peak ■having facilities. 

AT THE GENERATOR 
I 
I 

LOAD SYSTEM 
MANAGEMENT (1) ENERGY 
REDUCTIONS NCEMPA INPUT 

(MWH) (MWH) (MWH) 
==--==== === 

91,846 5,549,424 45,675,990 
100,602 5,746,844 47,600,880 
111,948 5,913,243 49,057,620 ... 
123,462 6,029,978 49,995,340 

0, 

152,025 6,137,156 50,773,820 
179,929 6,245,768 51,518,170 
207,392 6,360,443 52,352,270 
235,899 6,478,789 53,196,950 
263,710 6,581,974 53,973,570 
290,581 6,684,924 54,698,220 
319,878 6,788,112 55,403,910 
349,212 6,891,258 56,091,380 
381,128 7,000,335 56,812,540 
414,100 7,114,988 57,618,460 
446,824 7,226,093 58,407,580 
479,278 7,348,690 59,237,140 
509,253 7,465,858 60,059,900 
543,354 7,582,604 60,889,550 
579,691 7,696,697 61,776,780 
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D. SYSTEM WINTER PEAK LOAD FORECAST 

The System Winter Peak has been calculated on the basis of the historic 

relationship between adjusted summer and winter peaks. 

DECEMBER 1991 PEAK LOAD FORECAST 
SLOWER GROWTH SCENARIO 

WINTER PEAK LOAD FORECAST 

YEAR 
===== 

1991/92 
1992/93 
1993/94 
1994/95 
1995/96 
1996/97 
1997/98 
1998/99 
1999/00 
2000/01 
2001/02 
2002/03 
2003/04 
2004/05 
2005/06 
2006/07 
2007/08 
2008/09 
2009/10 

SYSTEM 
WINTER 

PEAK LOAD 
(MW) 

8,484 
8,817 
9,069 
9,205 
9,354 
9,482 
9,629 
9,780 
9,923 

10,053 
10,180 
10,305 
10,435 
10,570 
10,711 
10,864 
11,019 
11,175 
11,330 

The winter peak is forecast to occur during the continuous period of December 

through February. 
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E. EASTERN AND WESTERN SERVICE AREA PEAK LOAD FORECASTS 

As mentioned in the Preface, the Company provides electric service to a wide 

geographical area. Because the far western North Carolina service area is 

separated from the eastern service area, separate forecasts are required as part 

of the Company's Electric System Planning Process. 

Eastern and western area summer coincident peak load forecasts, shown below, are 

developed from the statistical relationship between historic loads and the System 

Peak Load forecast. The western service area non-coincident winter peak load 

forecast is developed on a similar basis and is included in Appendix 2. 

YEAR 

1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 

DECEMBER 1991 PEAK LOAD FORECAST 
SLOWER GROWTH SCENARIO 

EASTERN AND WESTERN SERVICE AREA COMPONENTS 

SUMMER 
COINCIDENT PE.AlC LOAD COMPONENTS 

SYSTEM 
SUMMER EASTERN WESTERN 

PE.AlC LOAD DIVISION DIVISION 
(MW) (MW) (MW) 

====== 

8,631 8,138 493 
8,969 8,462 507 
9,226 8,709 517 
9,364 8,842 522 
9,516 8,989 527 
9,646 9,114 532 
9,796 9,259 537 
9,949 9,407 542 

10,095 9,547 548 
10,227 9,674 553 
10,356 9,799 557 
10,483 9,921 562 
10,615 10,049 566 
10,753 10,182 571 
10,896 10,320 576 
11,052 10,470 582 
11,210 10,622 588 
11,368 10,775 593 
11,526 10,927 599 
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F. FORECAST SCENARIOS 

Each year, three separate forecasts are prepared: a Reference or aa·se forecast, 

a Higher Growth scenario, and a Slower Growth scenario. Each scenario is based 

on different economic and demographic assumptions. For example, such things as 

employment, income, industrial production, and population 

the different s·cenarios. the Reference forecast 

are varied to produce 

best reflected CP&L's 

future. By contrast, 

long-run future. 

in 

In 1990, 

1991 the Slower Growth forecast best typifies CP&L's 

DECB.MBBR 1991 LOAD FORBCAS'l' SCENARIOS 

SLOWER GROWTH HIGHER GROWTH 
SCENARIO REFERENCE FORECAS'l' SCENARIO 

SYSTEM ANNUAL SYSTEM ANNUAL SYSTEM ANNUAL 
SUMMER SYSTEM SUMMER SYSTEM SUMMER SYSTEM 

PEAK LOAD ENERGY INPUT PEAK LOAD ENERGY INPUT PEAK LOAD °ENERGY INPUT 
YEAR (MW) (MW!l) (MW) (MW!l) (MW) (MW!l) 

1992 8,631 45,675,990 a, 760 46,315,960 8,817 46,596,560 
1993 8,969 47,600,880 9,012 47,749,430 9,080 48,061,410 
1994 9,226 49,057,620 9,256 49,l84,680 9,327 49,533,920 
1995 9,364 49,995,340 9,446 50,421,790 9,582 51,066,650 
1996 9,516 50,773,820 9,663 51,510,450 9,872 52,523,480 
1997 9,646 51,518,170 9,850 52,518,590 10,116 53,820,210 
1998 9,796 52,352,270 10,047 53,608,680 10,381 55,226,640 
1999 9,949 53,196,950 10,258 54,743,610 10,665 56,724,880 
2000 10,095 53,973,570 10,470 55,859,580 10,954 58,228,400 
2001 10,227 54,698,220 10,677 56,964,300 11,233 59,673,150 
2002 10,356 55,403,910 10,873 57,998,260 11,499 61,054,140 
2003 10,483 56,091,380 11,066 59,028,050 11,764 62,426,130 
2004 10,615 56,812,540 11,257 60,027,510 12,017 63,741,240 
2005 10,753 57,618,460 11,444 61,081,290 12,271 65,102,810 
2006 10,896 58,407,580 11,647 62,146,960 12,514 66,387,070 
2007 11,052 59,237,140 11,848 63,223,340 12,757 67,662,350 
2008 11,210 60,059,900 12,057 64,295,490 13,014 68,970,580 
2009 11,368 60,889,550 12,263 65,358,730 13,269 70,293,030 
2010 11,526 61,776,780 12,472 66,505,480 13,536 71,707,820 
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APPENDIX 1 

COMPARISON AND TABULATION OF 
ADJUSTED SEASONAL PEAK LOADS, SOMMER and WINTER 

SUMMER WINTER 

ACTUAL ADJUSTED ACTUAL ADJUSTED 
YEAR (MW) (MW) YEAR (MW) (MW) 

1975/76 4,968 4,878 
1976 5,121 5,236 1976/77 5,509 5,120 
1977 5,597 5,436 1977/78 5,605 5,388 
1978 5,538 5,717 1978/79 5,588 5,647 
1979 5,907 5,875 1979/80 5,809 5,839 
1980 6,139 6,055 1980/81 6,402 6,079 
1981 6,253 6,183 1981/82 6,602 6,144 
1982 6,089 6,435 1982/83 6,290 6,277 
1983 6,926 6,507 1983/84 6,598 6,810 
1984 6,869 7,079 1984/85 7,799 7,119 
1985 6,876 7,188 1985/86 7,763 7,370 
1986 7,485 7,243 1986/87 7,163 7,543 
1987 7,987 7,737 1987/88 7,921 7,766 
1988 8,523 7,945 1988/89 7,883 8,059 
1989 8,327 8,342 1989/90 8,209 7,871 
1990 8,681 8,584 1990/91 7,875 8,135 
1991 8,960 8,707 

Note: This table contains the values plotted on Page 9. 
Analysis of the complex dynamics of seasonal peak 
variations resulting from weather and other variables 
is continual. As improvements are made to data 
analysis methods and additional data becomes available, 
the current adjusted values will likely be changed to 
reflect these enhancements. 



APPENDIX 2 

WESTERN SERVICE AREA 
WINTER NON-COINCIDENT PEAK LOAD FORECAST 

SLOWER GROWTH SCENARIO 

YEAR 

1991/92 
1992/93 
1993/94 
1994/95 
1995/96 
1996/97 
1997/98 
1998/99 
1999/00 
2000/01 
2001/02 
2002/03 
2003/04 
2004/05 
2005/06 
2006/07 
2007/08 
2008/09 
2009/10 

WESTERN 
WINTER NCP 

(MW) 

642 
659 
671 
675 
681 
687 
693 
700 
707 · 
713 
718 
724 
729 
735 
742 
749 
756 
763 
771 

NOTE: The winter season includes the continuous 
period of December through February. 



APPENDIX 3 

SALES FOR RESALE SUMMER COMPONENT ENERGY AND LOAD FORECAST 
SLOWER GROWTH SCENARIO 

ENERGY AT THE METER LOAD AT THE METER 
======---==--== 

ELECTRIC CITY OF CP<L TOTAL ELECTRIC CITY OF CP,L TOTAL 
COOP * FAYETTEVILLE MUNICIPALS ENERGY SALES COOP* FAYETTEVILLE MUNICIPALS PEAK 

YEAR (GWB) (GWB) •• (GWB) (GWB) (MW) (MW) •• (MW) (MW) 
=== - ~ 

1992 4,518 1,338 295 6,151 1,018 187 68 1,273 
1993 4,797 1,365 304 6,466 1,081 199 70 1,350 
1994 5,021 1,437 313 6,770 1,131 211 72 1,414 
1995 5,199 1,494 149 ... 6,842 1,171 221 35 ••• 1,427 
1996 5,322 1,540 151 7,013 1,199 227 35 1,461 
1997 5,415 1,574 152 7,142 1,220 232 35 1,487 
1998 5,534 1,608 154 7,297 1,247 238 36 1,521 
1999 5,677 1,646 156 7,479 1,279 244 36 1,559 
2000 5,804 1,685 158 7,647 1,307 250 37 1,594 
2001 5,943 1,722 160 7,825 1,339 256 37 1,632 
2002 6,098 1,762 162 8,021 1,373 264 37 1,674 
2003 6,252 1,805 163 8,221 1,408 271 38 1,717 
2004 6,409 1,847 165 8,421 1,444 278 38 1,760 
2005 6,575 1,888 167 8,631 1,481 285 39 1,805 
2006 6,737 1,930 169 8,836 1,517 292 39 1,848 
2007 6,904 1,973 171 9,048 1,555 300 40 1,895 
2008 7,066 2,013 173 9,252 1,592 308 40 1,940 
2009 7,222 2,054 175 9,451 1,627 315 41 1,983 
2010 7,380 2,094 177 9,651 1,662 322 41 2,025 

* Includes Energy and Load provided by SEPA 

•• Adjusted for Peak Shaving Energy and Load 

••• Camden departure scheduled for 05/01/95 

TOTAL 
CPLF 
(\) 

55.2\ 
54.7\ 
54.7\ 
54.7\ 
54.8\ 
54.8\ 
54.8% 
54.8\ 
54.8\ 
54.7\ 
54. 7\ 
54.7\ 
54.6% 
54. 6% 
54. 6%-
54.5\ 
54.4\ 
54. 4\ 
54. 4\ 



APPENDIX 4 

NCEMPA SOMMER COINCIDENT PEAK LOAD AND 
ANNUAL COMPONENT ENERGY FORECAST 

SLOWER GROWTH SCENARIO 

AT THE METER AT THE GENERATOR 

FORMER NOT FORMER TOTAL 
CP&L CP&L TOTAL COINCIDENT 

CUSTOMERS CUSTOMERS TOTAL ENERGY PEAK 
YEAR (MWH) (MWH) (MWH) (GWH) (MW) 

1992 3,475,161 1,954,804 5,429,965 5,549 1,135 
1993 3,590,457 2,032,678 5,623,135 5,747 1,175 
1994 3,686,068 2,099,885 5,785,953 5,913 1,209 
1995 3,748,152 2,152,022 5,900,174 6,030 1,233 
1996 3,800,356 2,204,689 6,005,045 6,137 1,255 
1997 3,854,277 2,257,042 6,111,319 6,246 1,277 
1998 3,911,175 2,312,351 6,223,526 6,360 1,301 
1999 3,971,000 2,368,324 6,339,324 6,479 1,325 
2000 4,020,023 2,420,265 6,440,288 6,582 1,346 
2001 4,068,609 2,472,413 6,541,022 6,685 1,367 
2002 4,117,998 2,523,990 6,641,988 6,788 1,388 
2003 4,167,605 2,575,308 6,742,913 6,891 1,409 
2004 4,220,685 2,628,958 6,849,643 7,000 1,431 
2005 4,276,272 2,685,557 6,961,829 7,115 1,455 
2006 4,328,313 2,742,228 7,070,541 7,226 1,477 
2007 4,385,809 2,804,691 7,190,500 7,349 1,503 
2008 4,439,703 2,865,443 7,305,146 7,466 1,526 
2009 4,492,938 2,926,441 7,419,379 7,583 1,550 
2010 4,543,236 2,987,779 7,531,015 7,697 1,574 



APPENDIX 5 

SYSTEM SOMMER PEAK LOAD AND ENERGY REDUCTIONS 
LOAD MANAGEMENT PORTION OF DSM ACTIVITIES 

SLOWER GROWTH SCENARIO 

PEAK LOAD ENERGY 
====----=======--====== 

REDUCTION REDUCTION 
TOTAL QUALIFYING TO SYSTEM TOTAL QUALIFYING TO ANNUAL 
LOAD FACILITIES SUMMER LOAD FACILITIES SYSTEM 
MGMT PURCHASES PEAK MGMT PURCHASES ENERGY 

YEAR (MW) (MW) (MW) (MWH) (MWH) (MWH) ---- ---------- --------
1992 734 196 543 1,613,676 1,183,680 91,846 
1993 796 196 607 1,661,835 1,183,680 100,602 
1994 854 196 666 1,712,218 1,183,.680 111,948 
1995 907 196 721 1,763,105 1,183,680 123,462 
1996 937 196 751 1,813,211 1,183,680 152,025 
1997 967 196 781 1,858,775 1,183,680 179,929 
1998 996 196 810 1,902,937 1,183,680 207,392 
1999 1,022 196 836 1,947,479 1,183,680 235,899 
2000 1,048 196 862 1,989,483 1,183,680 263,710 
2001 1,073 196 887 2,029,984 1,183,680 290,581 
2002 1,098 196 912 2,073,202 1,183,680 319,878 
2003 1,124 196 938 2,116,721 1,183,680 349,212 
2004 1,149 196 963 2,162,160 1,183,680 381,128 
2005 1,182 196 996 2,208,737 1,183,680 414,100 
2006 1,207 196 1,020 2,255,234 1,183,680 446,824 
2007 1,231 196 1,045 2,301,906 1,183,680 479,278 
2008 1,254 196 1,068 2,345,950 1,183,680 509,253 
2009 1,277 196 1,091 2,394,437 1,183,680 543,354 
2010 1,309 196 1,123 2,445,288 1,183,680 579,691 



APPENDIX 6 

SUMMER PEAK LOAD 
HISTORIC AND FORECAST * 

SYSTEM EASTERN WESTERN 
SUMMER SYSTEM SYSTEM DIVISION DIVISIQN 

PEJ\K MW ' SUMMER CP SUMMER CP 
YEAR (MW) INCREASE INCREASE (MW) (MW) 

1968 2,834 564 24.8 2,571 263 
1969 3,055 221 7.8 2,807 248 
1970 3,484 429 14.0 3,204 280 
1971 3,625 141 4.0 3,360 265 
1972 4,119 494 13.6 3, 82.2 297 
1973 4,711 592 14.4 4,377 334 
1974 4,771 60 1.3 4,444 327 
1975 5,060 289 6.1 4,745 315 
1976 5,121 61 1.2 4,785 336 
1977 5,597 476 9.3 5,253 344 
1978 5,538 -59 -1.1 5,186 352 
1979 5,907 369 6.7 5,532 375 
1980 6,139 232 3.9 5,755 384 
1981 6,253 114 1.9 5,861 392 
1982 6,089 -164 -2.6 5,706 383 
1983 6,926 837 13.7 6,509 417 
1984 6,869 -57 -0.8 6,462 407 
1985 6,876 7 0.1 6,455 421 
1986 7,485 609 8.9 7,033 452 
1987 7,987 502 6.7 '1,527 460 
1988 8,523 536 6.7 8,019 504 
1989 8,327 -196 -2.3 7,847 480 
1990 8,681 354 4.3 8,168 513 
1991 8,960 360 4.2 8,432 528 HISTORIC 

1992 8,631 -329 -3.7 8,138 493 FORECAST 
1993 8,969 338 3.9 8,462 507 
1994 9,226 257 2.9 8,709 517 
1995 9,364 138 1.5 8,842 522 
1996 9,516 152 1. 6 8,989 527 
1997 9,646 130 1.4 9,114 532 
1998 9,796 150 1.6 9,259 537 
1999 9,949 153 1. 6 9,407 542 
2000 10,095 146 1.5 9,547 548 
2001 10,227 132 1.3 9,674 553 
2002 10,356 129 1.3 9,799 557 
2003 10,483 127 1.2 9,921 562 
2004 10,615 132 1.3 10,049 566 
2005 10,753 138 1.3 10,182 571 
2006 10,896 143 1.3 10,320 576 
2007 11,052 156 1.4 10,470 582 
2008 11,210 158 1. 4 10,622 588 
2009 11,368 158 1. 4 10,775 593 
2010 11,526 158 1.4 10,927 599 

* SLOWER GROWTH SCENARIO 



APPENDIX 7 

ANNUAL SYSTEM ENERGY INPUT, LOAD, AND LOAD FACTOR 
HISTORIC AND FORECAST ** 

ANNUAL ANNUAL 
* SYSTEM SYSTEM SYSTEM 

ENERGY INPU'l' PEAK LOAD LOAD FACTOR 
YEAR (GWII) (MW) (%) -
1968 15,238 2,834 o. 61 
1969 16,914 3,055 o. 63 
1970 18,617 3,484 0. 61 
1971 20,296 3,625 0. 64 
1972 22', 329 4,119 o. 62 
1973 24,882 4,711 o. 60 
1974 25,303 4,771 o. 61 
1975 25,907 5,060 0.58 
1976 27,578 5,121 o. 61 
1977 29,026 5,597 0.59 
l978 29,850 5,605 0. 6l 
1979 30,470 5,907 o.59 
1980 32,330 6, l39 0.60 
l98l 32,497 6,402 0.58 
1982 32,411 6,602 0.56 
1983 34,765 6,926 0.57 
l984 36,059 6,869 0.60 
l985 37,433 7,799 0.55 
1986 39,314 7,763 0.58 
1987 41,513 7,987 0.59 
1988 43,060 8,523 0.58 
1989 44,624 8,327 0. 6l 
1990 43,832 8,681 o.ss 
l99l 45,556 8,960 O·.SS HISTORIC 

l992 45,676 8,631 0.60 FORECAST 
l993 47,601 8,969 0.61 
l994 49,058 9,226 0.61 
1995 49,995 9,364 0.61 
l996 50,774 9,516 o. 6l 
l997 51,518 9,646 o. 61 
1998 52,352 9,796 0.61 
1999 53,197 9, 949 0. 61 
2000 53,974 10,095 o. 6l 
2001 54,698 10,227 o. 61 
2002 55,404 10,356 0.61 
2003 56,091 10,483 o. 61 
2004 56,813 10,615 o. 61 
2005 57,618 10,753 o. 61 
2006 58,408 10,896 0. 6l 
2007 59,237 ll,052 0. 6l 
2008 60,060 11,210 0. 61 
2009 60,890 11,368 o. 61 
2010 61,777 11,526 0. 61 

* System Energy Input ia the sum of Energy Sale• 
(reduced for Load Management), Lossea, and 

Company Uses. 

** Slower Growth Scenario 



APPENDIX 8 

RESIDENTIAL PEAK LOAD CALCULATION FOR 1992 
SLOWER GROWTH SCENARIO 

CP Demand= Energy 
CP Load Factor* Hours 

Energy (MWH) 

Load Factor (CP) 

10,790,280 From Energy Forecast 

0.488 (See below) 

Hours 8,760 

Calculated Peak· Load (MW) 2,526 

YEAR 

1983 
1984 
1986 
198 9 

YEAR 

1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 

WEATHER 
NORMALIZED 

ENERGY 
(MWH) 

7,826,815 
8,131,120 
8,850,240 
9,929,715 

SUMMER 
PEAK LOAD 

(MW) 

2,526 
2,644 
2,763 
2,864 
2, 947 
3,020 
3,086 
3,149 
3,211 
3,267 
3,321 
3,373 
3,421 
3,466 
3,515 
3,565 
3,618 
3,675 
3,738 

WEATHER 
NORMALIZED 
CP DEMAND 

(MW) 

1,774 
1,881 
2,131 
2,366 

Average= 

FORECAST 

ANNUAL 
ENERGY AT 
THE METER 

(MWH) 

10,790,280 
11,291,730 
11,803,620 
12,232,540 
12,586,750 
12,897,300 
13,182,870 
13,451,940 
13,717,230 
13,952,270 
14,184,090 
14,408,420 
14,612,520 
14,806,020 
15,015,180 
15,225,590 
15,454,120 
15,697,880 
15,964,220 

WEATHER 
NORMALIZED 

CP LOAD 
FACTOR 

50.4% 
49.3% 
47.4% 
47. 9% 

48.8% 

ANNUAL 
LOAD 

FACTOR 

48.8% 
48.8% 
48.8% 
48.8% 
48.8% 
48.8% 
48.8% 
48.8% 
48.8% 
48.8% 
48.8% 
48.8% 
48.8% 
48.8% 
48.8% 
48.8% 
48.8% 
48.8% 
48.8% 

Note: Energy represents sales at the meter, not including 
losses and not reduced by Load Management. 

Source: December 1991 System Peak Load Forecast 



APPENDIX 9 

COMMERCIAL PEAK LOAD CALCULATION FOR 1992 
SLOWER GROWTH SCENARIO 

CP Demand Energy 
CP Load Factor* Hours 

Energy (MWH) 7,541,567 From Energy Forecast 

Load Factor (CP) 0.50 See below 

Hours 8,760 

Calculated Peak Load (MW) 1,722 

WEATHER WEATHER WEATHER 
NORMALIZED NORMALIZED NORMALIZED 

ENERGY CP DEMAND CP LOAD 
YEAR (MWH) (MW) FACTOR 

1981 4,941,171 1,131 49.9% 
1982 5,220,012 1,133 52.6% 
1985 5,976,520 1,257 54.3% 
1988 7,005,808 1,604 49.9% 
1990 7,640,582 2,090 41. 7% 

Average 50% 

FORECAST 

ANNUAL 
SUMMER ENERGY AT ANNUAL 

PEAK LOAD THE METER LOAD 
YEAR (MW) (MWH) FACTOR* 

1992 1,722 7,541,567 50% 
1993 1,784 7,813,197 50% 
1994 1,837 8,045,729 50% 
1995 1,870 8,192,021 50% 
1996 1,891 8,283,513 50% 
1997 1, 907 8,351,819 50% 
1998 1,925 8,432,597 50% 
1999 1,946 8,524,067 50% 
2000 1,970 8,626,767 50% 
2001 1,988 8,709,184 50% 
2002 2,003 8,770,748 50% 
2003 2,018 8,837,520 50% 
2004 2,034 8,909,655 50% 
2005 2,054 8,994,744 50% 
2006 2,075 9,090,043 50% 
2007 2,101 9,201,493 50% 
2008 2,125 9,308,323 50% 
2009 2,149 9,412,182 50% 
2010 2,175 9,526,801 50% 

Note: Energy represents sales at the meter, not including 
losses and not reduced by Load Management. 

* Values have been rounded. 

Source: December 1991 System Peak Load Forecast 



APPENDIX 10 

INDUSTRIAL PEAK LOAD CALCULATION FOR 1992 
SLOWER GROWTH SCENARIO 

SIC NCP - --,------'-'MW=H"::--
NCPLF • Hours 

For 1992: SIC 

20 
22 
23 

24&25 
26 
28 
30 
32 

33&34 
36 
OM 

MWH 

565,814 
3,375,838 

174,593 
508,482 

1,054,724 
3,334,550 

572,583 
253,771 
967,606 
636,252 

1,084,089 

Total 12,528,300 

CP = Sum of SIC NCPs 
NCP/CP Ratio 

NCPLF 

0.459 
0. 626 
0.310 
0 .372 
0.646 
0.764 
0.549 
0.599 
0.464 
0.533 
0.383 

0.566 

Sum of SIC NCPs 

NCP /CP Ratio 

CP (MW) 

2,525 (See above) 

1.355 (See below) 

1,863 

Total Total 
Industrial Industrial 

Year NCP CP 

1981 1,972 1,484 
1982 1,952 1,426 
1983 2,126 1,548 
1984 2,141 1,581 
1985 2,211 1,545 
1986 2,235 1,630 
1987 2,344 1,758 
1988 2,428 1,819 
1989 2,478 1,919 
1990 2,520 1,847 

Average= 

NCP 

141 
616 

64 
156 
186 
498 
119 

48 
238 
136 
323 

2,525 

Annual 
Industrial 

NCP to CP 
ratio 

1.328 
1. 369 
1.373 
1.354 
1. 431 
1.372 
1.334 
1.335 
1.291 
1.364 

1.355 



APPENDIX 10 (CONTINUED) 

INDUSTRIAL PEAK LOAD CALCULATION FOR 1992 (continued) 
SLOWER GROWTH SCENARIO 

YEAR 

1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 

SUMMER 
PEAK LOAD 

(MW) 

1,863 
1,949 
1,979 
1;990 
2,004 
2,020 
2,045 
2,070 
2,090 
2,106 
2,122 
2,135 
2,154 
2,183 
2,207 
2,231 
2,254 
2,278 
2,304 

FORECAST 

ANNUAL 
ENERGY AT 
THE METER 

(MWH) 

12,528,300 
13,083,190 
13,264,580 
13,347,010 
13,443,920 
13,560,070 
13,741,470 
13,909,500 
14,033,050 
14,147,200 
14,251,320 
14,336,430 
14,465,760 
14,658,270 
14,817,170 
14,978,850 
15,131,220 
15,287,460 
15,469,160 

ANNUAL 
LOAD 

FACTOR 

76.8% 
7 6. 6% 
76.5% 
76.6% 
76.6% 
76.6% 
76.7% 
76. 7% 
76.6% 
76.7% 
76. 7% 
76.7% 
76.7% 
76. 7% 
76.6% 
76.6% 
76. 6% 
76.6% 
76.6% 

Note: Energy represents sales at the meter, not including 
losses and not reduced by Load Management. 

Source: December 1991 System Peak Load Forecast 



APPENDIX 11 

MILITARY PEAK LOAD CALCULATION FOR 1992 
SLOWER GROWTH SCENARIO 

CP Demand Energy 
CP Load Factor* Hours 

Energy (MWH) 

Load Factor (CP) 

1,054,321 From Energy Forecast 

0.50 (Same as Commercial) 

8,760 Hours 

Calculated Peak Load (MW) 241 

YEAR 

1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 

ANNUAL 
SUMMER 

PEAK LOAD 
(MW) 

241 
242 
243 
244 
246 
247 
248 
249 
251 
252 
253 
254 
256 
257 
258 
259 
261 
262 
263 

FORECAST 

ENERGY AT 
THE METER, 

(MWH) 

1,054,321 
1,059,592 
1,064,890 
1,070,215 
1,075,566 
1,080,944 
1,086,348 
1,091,780 
1,097,239 
1,102,725 
1,108,239 
1,113,780 
1,119,349 
1,124,946 
1,130,570 
1,136,223 
1,141,904 
1,147,614 
1,153,352 

ANNUAL 
LOAD 

FACTOR* 

50% 
50% 
50% 
50_% 
50% 
50% 
50% 
50% 
50% 
50% 
50% 
50% 
50% 
50% 
50% 
50% 
50% 
50% 
50% 

Note: Energy represents sales at the meter, not including 
losses and not reduced by Load Management. 

* Values have been rounded. 

Source: December 1991 System Peak Load Forecast 



APPENDIX 12 

HIGHWAY AND STREET LIGHTING PEAK LOAD CALCULATION FOR 1992 
SLOWER GROWTH SCENARIO 

Highway and Street Lighting load is zero .at the time of swnmer peak. 

Annual Energy (MWH) 96,296 From Energy Forecast 

FORECAST 

ANNUAL 
SUMMER ENERGY AT ANNUAL 

PEAK LOAD THE METER LOAD 
YEAR {MW) (MWH) FACTOR 

1992 0 96,296 NA 
1993 0 96,777 NA 
1994 0 97,261 NA 
1995 0 97,747 NA 
1996 0 98,236 NA 
1997 0 98, 727 NA 
1998 0 99,221 NA 
1999 0 99,717 NA 
2000 0 100,215 NA 
2001 o· 100,717 NA 
2002 0 101,220 NA 
2003 0 101,726 NA 
2004 0 102,235 NA 
2005 0 102,746 NA 
2006 0 103,260 NA 
2007 0 103,776 NA 
2008 0 104,295 NA 
2009 0 104,816 NA 
2010 0 105,341 NA 

Note: Energy represents sales at the meter, not including 
losses and not reduced by Load Management. 

Source: December 1991 System Peak Load Forecast 



AFPENDIX 13 

SALES-FOR-RESALE PEAK LOAD CALCULATION FOR 1992 
SLOWER GROWTH SCENARIO 

CP Demand= Energy 
CP Load Factor* Hours 

Cooperatives: Energy (MWH) 
Load Factor (CP) 
Hours 
Calculated Peak Load (MW) 

Fayetteville Total Load: 
Energy (MWH) 
Load Factor (CP) 
Hours 
Calculated Peak Load (MW) 

Fayetteville Load on CP&L: 

Municipals: 

Peak Shaving Generation (MW) 
Calculated Peak Load (MW) 

Energy (MWH) 
Load Factor (CP) 
Hours 
Calculated Peak Load (MW) 

Total Calculated Wholesale Peak Load 

4,518,292 From Energy Forecast 
0.5068 See next page 

8,760 
1,018 

1,605,382 From Energy Forecast 
0.5451 See next page 

8,760 
336 

149 
187 

295,116 From Energy Forecast 
0.4957 See next page 
8,760 

68 

1,273 



APPENDIX 13 (CONTINUED) 

SALES-FOR-RESALE PEAK LOAD CALCULATION FOR 1992 (continued) 
SLOWER GROWTH SCENARIO 

Cooperatives: 

Year 

1986 
1987 
1988 
1989 
1990 

Fayetteville: 

Municipals: 

Year 

1986 
1987 
1988 
1989 
1990 

Year 

1986 
1987 
1988 
1989 
1990 

YEAR 

1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 

LOAD FACTOR CALCULATION 

Weather 
Normalized 

Energy (MWH) 

3,528,464 
3,887,265 
4,093,791 
4,364,640 
4,426,495 

Weather 
Normalized 

Energy (MWH) 

1,441,872 
1,494,885 
1,541,249 
1,576,742 
1,591,074 

Weather 
Normalized 

Energy (MWH) 

268,992 
273,485 
275,175 
287,813 
292,601 

SUMMER 
PEAK LOAD 

(MW) 

1,273 
1,350 
1,414 
1,427 
1,461 
1,487 
1,521 
1,559 
1, 594 
1,632 
1,674 
1,717 
1,760 
1,805 
1,848 
1,895 
1,940 
1, 983 
2,025 

Weather 
Normalized 

CP Demand (MW) 

820 
925 
832 
988 

1,012 

Weather 
Normalized 

CP Load Factor 

Average 

49.11% 
47.97% 
56.02% 
50.41% 
49.91% 
50.68% 

Weather 
Normalized 

CP Demand (MW) 

302 
310 
316 
335 
339 

Weather 
Normalized 

CP Load Factor 

Average 

54.49% 
55.07% 
55.56% 
53.80% 
~3. 64% 
54.51% 

Weather 
Normalized 

CP Demand (MW) 

62 
62 
62 
69 
68 

Weather 
Normalized 

CP Load Factor 

Average 

49.56% 
50.64% 
50.92% 
47.53% 
49.18% 
49. 57% 

FORECAST 

ANNUAL 
ENERGY AT 
THE METER 

(MWH) 

6,151,281 
6,465,966 
6,769,991 
6,896,754 
7,012,602 
7,141,530 
7,296,801 
7,478,701 
7,646,904 
7,824,944 
8,021,051 
8,221,178 
8,420,668 
8,630,872 
8,836,027 
9,048,116 
9,252,404 
9,451,444 
9,651,146 

ANNUAL 
LOAD 

FACTOR 

55.2% 
54. 7% 
54.7% 
55.2% 
54.8% 
54.8% 
54.8% 
54.8% 
54.8% 
54. 7% 
54. 7% 
54.7% 
54. 6% 
54.6% 
54.6% 
54.5% 
54.4% 
54.4% 
54.4% 

Note: Energy represents sales at the meter, not including 
losses and not reduced by Load Management. 

Source: December 1991 System Peak Load Forecast 



APFENDIX 14 

COMPANY USE PEAK LOAD CALCULATION FOR 1992 
SLOWER GROWTH SCENARIO 

Company Use Percentage is 0.025% 

Residential 
Commercial 
Industrial 
Military 
Highway & Street Lighting 
Wholesale 
NCEMPA-CPL 

Total 

Company Use MWH 

Company Use CPLF 

Company Use Peak Load 

YEAR 

1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 

MWH 

10,790,280 
7,541,567 

12,528,300 
1,054,321 

9 6, 92 6 
6,151,281 
3,475,161 

46,137,210 

106,175 

50% (Same as Commercial) 

24 

FORECAST 

SUMMER 
PEAK LOAD 

(MW) 

24 
25 
26 
27 
27 
27 
28 
28 
29 
29 
29 
30 
30 
31 
31 
31 
32 
32 
33 

ANNUAL 
ENERGY AT 
THE METER 

(MWH) 

106,175 
110,672 
114,067 
116,240 
118,067 
119,811 
121,764 
123,743 
125,566 
127,259 
128,914 
130,526 
132,220 
134,114 
135,967 
137,904 
139,822 
141,766 
143,854 

Note: Energy represents sales at the meter, not including 
losses and not reduced by Load Management. 

Source: December 1991 System Peak Load Forecast 



APPENDIX 15 

LOSSES PEAK LOAD CALCULATION FOR 1992 
SLOWER GROWTH SCENARIO 

Residential 
Cormnercial 
Industrial 
Military 
Highway & Street Lighting 
Wholesale 
Company Use 
NCEMPA-CPL 

Total 

Loss Percentage is 4.855% 

MW 

2,526 
1,722 
1,863 

241 
0 

1,273 
24 

715 

8,364 

Loss MWH 

Loss CPLF 

Total MWH *Loss% 

Total MWH 

Loss MW 

Total MW* Hours 

Loss MWH 
Loss CPLF * Hours 

NCEMPA-CPL Loss MWH 

NCEMPA-CPL Loss MW 

CP&L System Losses (MWH) 

CP&L System Losses (MW) 

YEAR 

1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
-2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 

MWH 

10,790,280 
7,541,567 

12,528,300 
1,054,321 

96.,926 
6,151,281 

106,175 
3,475,161 

41,743,380 

2,026,641 

0.57 

406 

76,454 

16 

1,950,187 

390 

FORECAST 

SUMMER 
PEAK LOAD 

(MW) 

390 
408 
421 
429 
436 
443 
451 
459 
466 
473 
479 
485 
492 
498 
505 
513 
521 
529 
537 

ANNUAL 
ENERGY AT 
THE METER 

(MWH) 

1,950,187 
2,033,498 
2,096,190 
2,136,308 
2,170,035 
2,202,129 
2,238,152 
2,274,617 
2,308,328 
2,339,587 
2,370,092 
2,399,761 
2,430,924 
2,465,865 
2,500,092 
2,535,785 
2,571,208 
2,607,143 
2,645,897 

Note: Energy represents sales at the meter, not including 
losses and not reduced by Load Management. 

Source: December 1991 System Peak Load Forecast 



APPENDIX 16 

LOAD MANAGEMENT REDUCTION TO PEAK LOAD 
CALCULATION FOR 1992 

SLOWER GROWTH SCENARIO 

(Data in MW) 

Residential 
Air Conditioner Control 
Water Heater Control 
Voltage Reduction 
Time-of-Use Rates 
Heat Pump Strategic Sales 
Total Residential Load Management 

Commercial 
Audit 
Energy Efficient Design 
Voltage Reduction 
Total Commercial Load·Management 

Industrial 
Large Load Curtailment 
Post December 1980 Displacement 

114. 00 
26. 90 
20.52 
18.60 

4.70 
184.72 

·19.51 
64.59 
29.84 

113. 94 

Time-of-Use Rates and Thermal Energy Storage 
Voltage Reduction 

67.20 
23.60 

141. 70 
11. 81 

244.31 Total Industrial Load Management 

Total Load Management Reduction 
to System Load Forecast 542.97 

FORECAST 

ANNUAL 
SUMMER ENERGY AT 

PEAK LOAD GENERATION 
YEAR (MW) (MWH) 

1992 543 91,846 
1993 607 100,602 
1994 666 111,948 
1995 721 123,462 
1996 751 152,025 
1997 781 179,929 
1998 810 207,392 
1999 836 235,899 
2000 862 263,710 
2001 887 290,581 
2002 912 319,878 
2003 938 349,212 
2004 963 381,128 
2005 996 414,100 
2006 1,020 446,824 
2007 1,045 479,278 
2008 1,068 509,253 
2009 1,091 543,354 
2010 1, 123 579,691 

Source: December 1991 System Peak Load Forecast 



APPENDIX 17 

NCEMPA PEAK LOAD CALCULATION FOR 1992 
SLOWER GROWTH SCENARIO 

CP Demand• Energy Forecast 
NCEMPA Load Factor * Hours 

NCEMPA Load Factor from forecast provided by NCEMPA, shown below 

NCEMPA PROVIDED FORECAST 

OLD NEW NOT OLD NEW NOT 
CONNECTED CONNECTED CONNECTED CONNECTED CONNECTED CONNECTED 

YEAR (MWH) (MWH) (MWH) (MW) (MW) (MW) 

1992 3,617,316 1,333,471 701,296 74 4 277 135 
1993 3,693,667 1,374,933 716,176 760 286 138 
1994 3,771,422 1,417,140 731,369 776 294 141 
1995 3,848,955 1,464,259 745,639 792 304 144 
1996 3,927,002 1,519,084 759,076 807 315 147 
1997 4,004,382 1,572,830 772,113 823 326 149 
1998 4,084,865 1,629,452 785,587 840 338 152 
1999 4,168,525 1,686,651 799,477 857 349 155 
2000 4,248,286 1,745,075 812,617 873 361 157 
2001 4,334,118 1,806,796 826,961 891 374 160 
2002 4,416,877 1,866,404 840,774 908 386 163 
2003 4,499,036 1,925,598 854,513 924 398 166 
2004 4,579,633 1,984,536 868,001 941 410 169 
2005 4,659,880 2,045,276 881,192 957 423 171 
2006 4,740,579 2,109,245 894,177 974 436 174 
2007 4,822,007 2,176,438 907,198 990 449 177 
2008 4,902,807 2,244,195 920,141 1,007 463 179 
2009 4,980,751 2,311,478 932,695 1,023 477 182 
2010 5,056,234 2,380,280 944,863 1,038 4 91 184 

FORECAST LOAD FACTORS 

OLD NEW NOT 
CONNECTED CONNECTED CONNECTED 

1992 55,48% 54,94% 59 .37% 
1993 55.49% 54.96% 59.30% 
1994 55,50% 54.98% 59,23% 
1995 55.51% 55. 01% 59.17% 
1996 55.52% 55.04% 59 .11% 
1997 55,53% 55.07% 59,06% 
1998 55.54% 55,10% 59,01% 
1999 55,54% 55.12% 58,95% 
2000 55.55% 55.15% 58.91% 
2001 55.55% 55 .17% 58.85% 
2002 55,56% 55.19% 58, 81% 
2003 55.56% 55,22% 58. 7 6% 
2004 55, 57% 55.23% 58, 72% 
2005 55.57% 55.26% 58.68% 
2006 55.58% 55.28% 58.64% 
2007 55.58% 55.30% 58.60% 
2008 55.59% 55.32% 58,56% 
2009 55.59% 55.34% 58.53% 
2010 55.59% 55.36% 58.49% 



For 

APPENDIX 17 (CONTINUED) 

NCEMPA PEAK LOAD CALCULATION FOR 1992 (continued) 
SLOWER GROWTH SCENARIO 

1992: MWH Load Factor CP 

Old Connected 3,551,615 55.48% 731 
New Connected 1,309,251 54.94%. 272 
Not Connected 688,558 59. 37% 132 

Total 5,549,424 1,135 

FORECAST 

ANNUAL 
SUMMER ENERGY AT ANNUAL 

PEAK LOAD GENERATION LOAD 
YEAR (MW) (MWH) FACTOR 

1992 1,135 5,549,424 55.8% 
1993 1,175 5,746,844 55.8% 
1994 1,209 5,913,243 55.8% 
1995 1,233 6,029,978 55.8% 
1996 1,255 6,137,156 55.8% 
1997 1,277 6,245,768 55.8% 
1998 1,301 6,360,443 55. 8% 
1999 1,325 6,478,789 55.8% 
2000 1,346 6,581,974 55.8% 
2001 1,367 6,684,924 55.8% 
2002 1,388 6,788,112 55.8% 
2003 1,409 6,891,258 55.8% 
2004 1,431 7,000,335 55 .8% 
2005 1,455 7,114,988 55.8% 
2006 1,477 7,226,093 55.8% 
2007 1,503 7,348,690 55 .8% 
2008 1,526 7,465,858 55.8% 
2009 1,550 7,582,604 55. 8% 
2010 1,574 7,696,697 55.8% 

Note: Forecast detail by NCEMPA component is provided 
Appendix 4. 

Source: December 1991 System Peak Load Forecast 

in 



Resideritial 
Corninercial 
Industrial 
Military 
Highway & Street 
Wholesale 
Company use 
Losses 
Load Management 
NCEMPA 

Total 

YEAR 

1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 

APPENDIX 18 

SYSTEM PEAK LOAD CALCULATION FOR 1992 
SLOWER GROWTH SCENARIO 

MW MWH 

2,526 10,790,280 
1,722 7,541,567 
1,863 12,528,300 

241 1,054,321 
Lighting 0 96,296 

1,273 6,151,281 
24 106,175 

390 1,950,187 
543 91,846 

1,135 5,549,424 

8,631 45,675,990 

FORECAST 

SUMMER ANNUAL ANNUAL 
PEAK LOAD ENERGY INPUT LOAD 

(MW) (MWH) FACTOR 

8,631 45,675,990 60.4% 
8, 969 47,600,880 60.6% 
9,226 49,057,620 60.7% 
9,364 49,995,340 60.9% 
9,516 50,773,820 60.9% 
9,646 51,518,170 61.0% 
9,796 52,352,270 61.0% 
9,949 53,196,950 61.0% 

10,095 53,973,570 61.0% 
10,227 54,698,220 61.1% 
10,356 55,403,910 61.1% 
10,483 56,091,380 61.1% 
10,615 56,812,540 61.1% 
10,753 57,618,460 61.2% 
10,896 58,407,580 61.2% 
11, 052 59,237,140 61.2% 
11,210 60,059,900 61.2% 
11,368 60,889,550 61.1% 
11,526 61,776,780 61.2% 

Source: December 1991 System Peak Load Forecast 




