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3) Usage per heating S.C. No. 1 customer 86 

4) Number of heating S.C. No. 1 customers 87 

5) Usage per non-heating S.C. No. 2 customer 88 

6) Number of non-heating S.C. No. 2 customers 89 

7) Usage per heating S.C. No. 2 customer 90 

8) Number of heating S.C. No. 2 customers  91 

The firm general demand was divided into these various components because various 92 

economic, demographic and weather factors affect each component of firm general 93 

demand differently.  By examining each of the eight components, and relating them to 94 

those factors, a greater understanding is gained of how these factors affect firm general 95 

demand. 96 

Q. Can you explain the gas forecast model in more detail? 97 

A. Yes.  The S.C. No. 1 Heating forecast uses two regression models, a number-of-98 

customers model and a use-per-customer model.  Both are monthly models and each was 99 

run with historical monthly data from January 2003 to February 2010.  The use-per-100 

customer model is a regression using multiplicative variables developed by Itron1 101 

representing Heating and Other gas usage.  Itron calls this a Statistically Adjusted End-102 

Use (“SAE”) model.  This model makes use of billing heating degree days (“HDD”), 103 

appliance saturation and efficiencies, home size (people per household), trends based on 104 

                                                            
1 Itron is a technology provider to energy and water industries worldwide that developed both the 

multiplicative variables and the SAE regression model.  Itron provides technology regarding metering, meter data 
collection, energy information management, load forecasting, analysis and consulting services to over 3,000 utilities.  
MetrixND is a statistical forecasting software tool used for short-term and long-term energy and demand 
forecasting.  Itron’s MetrixND has more than 700 users from 160 utilities and energy companies in nine countries.   
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U.S. Energy Information Administration (“EIA”) data, real personal income, and real 105 

price to the customer.  The SAE methodology will be explained in more detail below. 106 

The number-of-customers model uses the number-of-households as an 107 

explanatory variable to predict the number of customers.  The total S.C. No. 1 Heating 108 

sales forecast is a combination of the use-per-customer model and the 109 

number-of-customer forecasts. 110 

Q. Please explain in more detail how the SAE models are used in the use-per-customer 111 

models. 112 

A. Using the S.C. No. 1 Heating forecast model as an example, the model design considers 113 

billing sales, price, structural changes, and appliance saturation and efficiencies trends.  It 114 

then imposes a model structure through the SAE specification. 115 

Instead of constructing a regression model with many explanatory variables, this 116 

approach constructs a model with two high-level end-use variables: Heating and Other 117 

Use.  The model structure then embeds forecast drivers into these two constructed 118 

variables.  The forecast drivers include HDD, price, income, household size (people per 119 

household), and end-use saturation and efficiency trends. 120 

The estimated average use per customer regression model using the constructed 121 

end-use variables is: 122 

  AvgUset = B0 + B1XHeatt + B2XOthert + et 123 

The SAE model structure incorporates consumers’ behavior in response to 124 

changes in various explanatory variables (elasticity).  Customer behavior is based on 125 

research performed by Itron.  By focusing on consumers’ behavior in response to various 126 

changes in price, heating, cooling, income, etc. (explanatory variables), North Shore can 127 
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 Storage and balancing base rate revenue = storage and balancing volume × storage 263 

and balancing rates. 264 

 Energy efficiency and On-bill financing (Rider EOA) charges = number of billing 265 

periods × forecasted Rider EOA rates. 266 

 Environmental activities (Rider 11) charge = volumes × forecasted rider 11 rates).  267 

 Rider Uncollectable Expense Adjustment (Rider UEA) charge = number of billing 268 

periods × forecasted Rider UEA. 269 

 Renewable Energy Resources Fund charge = number of billing periods × applicable 270 

rates. 271 

 Low Income Energy Assistance Fund charge = number of billing periods × applicable 272 

rates. 273 

 Retail Gas Charge Revenue = Retail gas sales volume × forecasted retail gas charge 274 

rates. 275 

 Standby Demand Gas Charge Revenue = Standby demand volume × forecasted 276 

standby demand gas charge rates. 277 

 Standby Commodity Gas Charge Revenue = Standby commodity volume × 278 

forecasted standby commodity gas charge rates. 279 

 ABGC Gas Charge Revenue = ABGC volume × forecasted ABGC rates. 280 

 Add-on Revenue Taxes = Taxable revenue × applicable add-on tax rates. 281 

 Gas Use Taxes = Transportation volume × taxable therm percentage × applicable gas 282 

use tax rates. 283 

Q. How were the various rates determined? 284 
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