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Form 4. Demand Forecast Methods and Models 

 

I. Forecast Overview 
 

The City of Anaheim, Public Utilities Department (APU) develops forecasts for the 

following: 

 

 Hourly System Loads  

 Total Monthly System Load  

 Monthly System Peak  

 Monthly Retail Load for Residential, Commercial, Industrial and Other customer 

classes 

 

APU uses econometric modeling to forecast total system load.  The peak load forecast is 

derived from the total system load forecast using a five-year average load factor. Monthly 

retail load for each customer class is estimated using historical distribution percentages. 

The City uses STATA (SE 13) as its econometric software and calibrates each forecast to 

historical data, evaluating the efficiency of each model annually. Adjustments are made 

to the model as needed. 

 

I(a).  Total System Load Forecast Methodology 
 

Hourly total system load is forecasted using five years of historical hourly data to 

estimate the following econometric regression equation: 

 

Total Energy t = α + 1 Temperature t + D1 Holiday t + Vt + Mt + ε t 
 

Where: 

Temperature = Temperature at hour t 

Holiday = Dummy variable to identify weekend and holidays  

Vt = Vector of dummy variables for hours 2-24 

Mt = Vector of dummy variables for month 2-12 

ε t = Error term  

 

Simulation results are located in the Appendix. Following the econometric estimation, the 

hourly forecasted load is summed up to develop the monthly and annual total system load 

forecast.  
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Weather Assumptions 

                                                                                                                                     

Hourly temperature observations are obtained from equipment owned and maintained by 

the City of Anaheim (City) at its Linda-Vista Reservoir.  This data is included within its 

SCADA system. 

 

Temperature forecasts were not developed using an econometric analysis, but instead 

APU prefers to assume normal weather in forecasting, using the past five-year average 

hourly temperatures. 

 

Econometric Model Calibration 

 

The econometric model is validated by calibrating the model to previous year’s actual 

consumption data. APU performed forecast accuracy tests to actual data for 2013 through 

2016. The model produced efficient estimation results in the range of 0.4% to 2.1% for 

the testing period.  

 

Historical and Forecasted Load 

 

Graph 1 displays a representation of the forecast results. Table 1 details the difference 

percentage of the monthly system load forecast, as compared to the actual consumption 

data for 2013 through 2017.  

 

Graph 1. System Load Economic Model Results 
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Table 1. Percent Difference of Forecast and Actuals 

Month 2013 2014 2015 2016 2017 AVERAGE 

July -3% -1% 4% 0% 4% 0.7% 

August 6% -5% -2% 2% -1% 0.1% 

Sept 4% -2% 3% 5% -7% 0.7% 

Oct 5% -3% 6% 10% -2% 3.2% 

Nov 4% 2% 2% 0% 3% 2.2% 

Dec 4% 3% 3% 3% 
 

3.0% 

Jan 5% 2% 0% -1% 
 

1.5% 

Feb 3% 1% 1% 5% 
 

2.6% 

Mar 1% 1% 6% -1% 
 

1.8% 

Apr 0% 2% 1% -1% 
 

0.3% 

May 6% 9% -4% -5% 
 

1.3% 

June 3% 3% 4% 5% 
 

3.6% 

Total 3.08% 0.80% 2.10% 2.14%   1.8% 

 

I(b). Peak Demand Forecast 
 

APU uses load factor methodology to develop the City’s peak demand forecast. The load 

factor is calculated by taking the total demand for each month and dividing it by the 

month’s respective peak demand. The historical average load factor is calculated for each 

month for the most recent five years and is applied to the system load forecast developed 

in I(a) to develop the Peak Demand forecast. It should be noted that APU has also 

developed an econometric model for Peak Demand forecasting, but during testing 

determined that the load factor method was the more reliable model. 

 

Table 2. Historical Load Factor  

Month 2013 2014 2015 2016 2017 AVERAGE 

July 68% 67% 66% 69% 62% 66% 

August 68% 60% 65% 65% 63% 64% 

Sept 63% 59% 59% 60% 58% 60% 

Oct 57% 72% 62% 59% 50% 60% 

Nov 67% 70% 66% 79% 62% 69% 

Dec 78% 77% 88% 78%   80% 

Jan 80% 73% 79% 78%   77% 

Feb 80% 77% 72% 69%   74% 

Mar 75% 76% 68% 75%   74% 

Apr 77% 66% 62% 68%   68% 

May 58% 55% 61% 75%   62% 

June 64% 74% 66% 54%   64% 
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Peak Demand Forecast Calibration 

 

The peak demand forecast is validated by calibrating the model to previous year’s actual 

consumption data. APU performed forecast accuracy tests to actual data for 2013 through 

2016. The peak demand forecast accuracy to predict peak demand by month was 0.3% to 

3.5%. The annual peak accuracy was in the range of -1% to 5%.  

 

Table 3. Peak Demand Forecast Annual Accuracy Results 

  Peak % Difference 

FY 13                542  -2% 

FY 14                549  -1% 

FY 15                578  4% 

FY 16                584  5% 

FY 17                562  2% 

AVERAGE                563  2% 

FORECAST                553    

 

 

I(c). Customer Class Forecast 
 

The Customer Class forecast is derived from allocating historical customer class 

percentages from the net system load estimate. The net system load is the total system 

load forecast in I(a) adjusted for distribution losses, which have historically been 3.5% of 

total system energy consumption. The average class proportions are calculated with five-

year historical data. Currently, APU estimates customer class proportions to be 42% 

Industrial, 33% Commercial, 24.95% Residential and 0.05% Street Lighting and Other.  

 

Planned energy growth and reductions for each customer class which are expected to 

impact energy consumption are incorporated to each class category to develop the 

Customer Class forecast. For example, APU anticipates a construction expansion project 

will increase load by 4GWh in 2017. The commercial class forecast will be increased by 

4GWh to accommodate this expansion. Likewise, each customer class will be reduced to 

accommodate expected solar instillation and energy efficiency programs. Table 4 has a 

detailed list of anticipated developments that are expected to impact load. 

 

Table 4. Load Growth and Reduction Projects 

SYSTEM ENERGY GROWTH  SYSTEM ENERGY REDUCTION  

Disney Expansion Kaiser Fuel Cell 

ARA Expansion (Hotels) Commercial Solar 

Canyon Business Center Residential Solar 

Platinum Triangle Disney Parking Lot EE 

Convention Center Demand Response/ EE 

Anaheim Concourse  

Norcal (Coka Cola)  
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To summarize, the Customer Class Forecast is developed as follows: 

  

a) System load econometric results – 3.5% distribution loss = Net Load  

b) Net Load x Customer Class Percentages = Average Class Proportions 

c) Average Class Proportions +/– Load Growth and Reduction Projects = Customer 

Class Forecast 

 

II. Energy and Peak Loss Estimates     
 

APU does not estimate losses by customer class.  APU calculates an annual distribution 

loss estimate as the difference between the system forecast and the sum of the customer 

class forecasts.  This approach has worked with a varying degree of success, and is prone 

to changing loss percentages over the length of the forecast as the two sets of energy 

estimates diverge or converge.  Historically, APU’s distribution loss percentage averages 

3.5%.  In this forecast, APU adjusted the monthly system energy forecast so that its 

annual sum is approximately 3.5% greater than the annual sum of all customer classes.  

By targeting our loss percentage to our historical 3.5%, we have allowed our two sets of 

energy forecasts to be compatible with one another and maintained the monthly and 

seasonal variations of the respective forecast results. 

 

APU’s transmission losses, assumed to be 3% of the energy produced by our generation 

resources, have been added to the peak forecast presented in this data request.  All 

transmission losses occur outside of APU’s distribution system.                

 

III. Historical Forecast 
 

Historically, the APU System and Retail demand forecasts over the last nine years have 

been within 2.34% accuracy (on average).  The data is listed in GWh and percentage in 

Table 6. 

 

Table 5. Historical System and Retail Load Forecast 

FY 

Ending 

Forecast Actual 

System 
Difference 

Forecast Actual 
Difference Type of Forecast 

System Retail Retail 

2016 2,464 2,501 1.47% 2,378 2,401 0.98% Econometric 

2015 2,447 2,500 2.13% 2,362 2,398 1.53% Historical Data 

2014 2,446 2,465 0.78% 2,375 2,376 0.07% Historical Data 

2013 2,484 2,525 1.65% 2,397 2,417 0.84% Historical Data 

2012 2,508 2,473 1.42% 2,422 2,379 1.79% Historical Data 

2011* 2,627 2,458 6.87% 2,536 2,371 6.98% Historical Data 

2010 2,627 2,529 3.84% 2,534 2,452 3.31% Statistical Data 

2009 2,666 2,598 2.62% 2,572 2,534 1.49% Statistical Data 

2008 2,701 2,694 0.24% 2,607 2,597 0.38% Statistical Data 

Average     2.34%     1.93%   
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*Note: 2011 was an anomaly.  In 2011, the City experienced lower than expected temperatures 

and lower loads in the commercial and industrial sector, as a result of customers leaving the 

City.  Overall, on average the temperature was 4.5 degrees lower than the previous year. We had 

forecasted new Developments in the City that were delayed and eventually never built, which 

impacted our forecasted numbers. 

 

 

V. Additional Forecasting Information 
 

Economic and Demographic Data 

 

The City of Anaheim is a fully developed Orange County suburb with 

historically consistent growth, median income level and employment rate. 

APU tested various economic models for efficiency, and determined the 

inclusion of forecasted economic and demographic figures leads to increased 

variability of the models and resulted in overly optimistic load growth 

estimations.  As a result, APU does not include economic or demographic 

information into its forecast at this time. However, APU does include 

planned developments which are expected to impact load as adjustment 

constraint after the econometric estimation, as discussed in section I(a). 

 

Energy Efficiency and Demand Side Management 
 

APU adjusts the econometric results from the system load forecast in I(a) to 

include energy efficiency and demand side program forecasts. A 10-year 

forecast of energy efficiency was developed by Navigant Consulting as part 

of the statewide Energy Efficiency Potential Forecast for California's 

Publicly Owned Utilities. This report was submitted to the CEC on March 

15, 2017, and the results are included in form 3.2.  

 

APU is currently developing a one-year pilot residential demand response 

program which will be based on behavior demand response. This small-scale 

program is scheduled to be launched in the third quarter of 2017 and is not 

expected to impact peak demand. During the pilot period, APU will assess 

enrollment, customer participation, and actual performance during program 

events. Based on the outcome of the pilot program, APU will evaluate the 

feasibility of an expanded demand response program and may determine 

appropriate estimates of peak impacts for the 2019 IEPR. 
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Climate Change and Electrification  
 

At this time, APU does not have an independent climate change forecast 

rather, these factors are embedded in the data used to determine the base 

load energy forecast. APU is currently developing an electrification forecast 

and this forecast methodology should be available for the next IEPR filing.  

 

Local Private Supply Estimates 

 

APU gathers local private supply data including fuel cell and photovoltaic 

instillation capacity data from SB-1 and City permit applications. Energy is 

estimated by capacity size and a capacity factor of 18% - 30%. This data is 

reported on forms 1.7a and 1.7c. APU applies a linear trend of historical 

instillation to forecast growth, and reduces the forecasted growth rate from 

the system load forecast in I(a). 
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Appendix 1: Economic Model Results 
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