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Austin Energy’s Second Supplemental Response to NXP/Samsung’s 1% RFI

NXP/Samsungl-29. Please provide workpapers supporting any weather normalization of

energy or peak demand proposed by Austin Energy.

ANSWER:

The weather normalization of Austin Energy’s Peak Demand is based on model simulation
similar to the weather normalization process of AE’s energy sales (See Attachment 1 to AE’s

Response to NXP/Samsung 1-29).

Austin Energy’s Peak Demand model specification is described in AE’s Load Forecast Process

do entanon in complnance w1th NERC requirements (Supplemental Attachment 1)
. Regrss:on Model. Peak_MW HTD :
@ <@
o - A LB fdo- D S0 SRR HET ee
_1__[Model Statistics ~ ~ Forecast Statistics —
2 |iterations 9 Forecast Obsertvations 0
3 |Adjusted Observations 179 Mean Abs. Dev. (MAD) 0.00
4 |Deg. of Freedom for Error 160 Mean Abs. % Err. (MAPE)  0.00%
2. 5. |R-Squared 0.974 Avg. Forecast Error 0.00
6. |Adjusted R-Squared 0.971 Mean % Error 0.00%
T JAIC 8.40 Root Mean-Square Error 0.00.
_.8.1BIC 8.74 Theil's inequality Coefficient  0.0000
9 “IF-Statistic 328.037 - Bias Proportion 0.00%
~|Prob (F-Statistic) 0.0000 -- Variance Proportion 0.00%
-|Log-Likelihood -987.16 - Covariance Proportion 0.00%
{Model Sum of Squares 23.856,659.40
“)Sum of Squared Errors 646,449.13
“|Mean Squared Error 4.040.31
_15 " |Std. Error of Regression 63.56
16 __|Mean Abs. Dev. (MAD) 47.48
17 |Mean Abs. % Err. (MAPE) 253%
18 _|Durbin-Watson Statistic 2.022
19 {Durbin-H Statistic #NA
20 |Ljung-Box Statistic 2845
21 {Prob (Ljung-Box) 0.2415
22 iSkewness -0.002
23 iKurtosis 3211
24 jJarque-Bera 0331 E___:___:]
25  |Prob (Jarque-Bera) 08476 -
“Data A DStal A Carr A Cosl A MStat A B

Supplemental Attachment I: AE’s Load Forecast Process documentation

Prepared by: JL

Sponsored by: Mark Dombroski
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AE's Supplemental Response to NXP/Samsung RF1 No. 1-29
Supplemental Attachment 1
Page 1 0f4

AE RELIABILITY PROCESS MANUAL

Load Forecast Process Version Number: 3.00
Date; July 1, 2014

5. Attachment A - Assumptions, Methods, Handling of Uncertainties in the Forecast of
Aggregated Peak Demand & Net Energy for Load

5.1 Key Assumptions
« Normal Weather calculation based on FY2004-2013 (10 Year) historical dry bulb

e CDD/HDD dry bulb temperature breakpoints pegged at 65/55 F
+ Historical/Normal Revenue Month CDD/HDD are based on lengthy “Billing Cycle Weighted”

process enhancing the effectiveness of the SAE models used to estimated Residential and
Commercial Sector Sales.

+ Economic parameters utilized in the Residential, Commercial, and Industrial Sector Sales
forecasts are based on latest Travis County Projections by Perryman Group and
Woods&Poole Economics.

e DSM Peak Demand & Energy Savings are based on historical performance and future
goals as provided by AE'’s Energy Efficiency Group.

o Future DSM Savings are integrated into the forecast using industry accepted methodology.

5.2 Peak Demand Model Specification
The planned Resource Peak Demand requirements (ResourcePeakMW, , ) in forecast year,,
month,, is specified as:

ResourcePeakMW, , = PeakMW,,, - DSMAdIMW, ,
where:
PeakMW , ,, - Peak One Hour MW Demand Regression Model estimates calibrated to

utility trends before any DSM Direct Load Control (DLC) deployments in forecast year ,,
month '

DSMAdIMW | ,, - DSM MW Savings [includes DSM Active Load Control (ALC) Program
deployments] Adjusted for trend in forecast year,, month,

The functional specification of the Peak One Hour MW Demand Regression Model is expressed as
follows:

PeakMW, ,, = f( ExtremeDayTempym , NTS ;n)

Austin Energy Fage 7
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AE's Supplemental Response to NXP/Samsung RFi No. 1-29
Supplemental Attachment 1
Page 2 of 4

AE RELIABILITY PROCESS MANUAL

Load Forecast Process Version Number: 3.00
Date: July 1, 2014

where:
ExtremeDayTemp , ., - Peak Day Extreme Max/Min Temperature in forecast year,, monthn,

NTS ,m - AE’s Net-to-System Generation or Net Energy for Load Requirements in forecast
year y, month m

In regression model form, the Peak One Hour MW Demand model is specified by the following
equation.

PeakMW y = @ + b4yNTS , , + bo2NovHDDy m + bsDecHDDy m + bsJanHDD,  + bsFebHDDy o +
beMarHDDy m .+ b;FebCDDy m + bgMarCDDy o + beAprCDD,  +
b1oMayCDDy  + b41JunCDDym + b12JulCDDym + b13AUGCDDy  +
b14SepCDDy  + b1sOCtCDDym + bisNovCDDy o + byyTrendVar + ey

where:

NovHDD y n, DecHDD, m, JanHDDy n ,FebHDD, , ,MarHDD, - Peak Day Min. Dry Bulb
Temperature Heating Degree-Days for the months of November, December, January,
February, and March in year,, monthy,, based on 55 F heating breakpoint temperature.

FebCDD y, MarCDDy p, AprCDDy m, :... ,NovCDDy - Peak Day Max. Dry Bulb
Temperature Cooling Degree-Days from the months of February till October in year,,
monthg,, based on 65 F cooling breakpoint temperature.

TrendVar - Linear Time Trend variable

The NTS ,» model variables in the forecast horizon are regression mode! estimates based on
revenue month sales as independent variables.

in general, peak demand is coincident to high extreme temperature occurrences from March to
November. Annual Peak One Hour Demand typically occurs on August at a coincident normal
extreme temperature of 103 °F. During the winter months of December, January, and February,
monthly Peak Demand is coincident to low extreme temperature.

The Peak Demand Regression Model is well behaved exhibiting a high degree of correlation.

5.3 Net Energy for Load Model Specification

AE's Net-Energy for Load modeling is sguivalent to AE’'s Netio-System (NTS) Generation
Requirerments modeling. it is estimated using a statistical regression model. Modeling specification
is based on the premise that AE's Monthly NTS Generation Requirement in a2 given month is the
sum of the Current Revenue Month Sales accrued in the current month adiusted for system losses
and the Next Revenue Month Sales accrued in the current month adjusted for system losses.

Austin Energy : Page 8




AE's Supplemental Response to NXP/Samsung RF1 No. 1-28
Supplemental Attachment 1
Page 3 of 4

AE RELIABILITY PROCESS MANUAL

Load Forecast Process Version Number: 3.00
Date: July 1, 2014

In regression model form, the monthly NTS Generation model for the base case scenario is
specified by the following equation.

NTS_GWh ym = ¢,Sales_GWh , , + c2Sales_ GWhy m+1
where:
NTS_GWh yn - NTS Generation estimate for the current month in GWh
Sales_GWh yn - Revenue Month Sales for the Current month in GWh

Sales_GWh, n+1 - Revenue Month Sales for the Next month in GWh

The full regression model specification for the whole year consists of 24 monthly explanatory
variables (two for each month). Revenue Month Sales in the forecast horizon are adjusted for
DSM Energy Savings above trend. '

The adequacy of this modeling approach is directly hinged on the accuracy of the Revenue Month
Sales modeling. Central to the development of the Revenue Month Sales Modeling is the proper
modeling of weather impacts to Austin Energy’s peak load and daily energy requirements. A
significant effort of the development was spent on analyzing AE load/weather relationships
resulting in the development of monthly historical and normal Billing Cycle Weighted HDD/CDD. In
the “Billing Cycle Weighted” process, each Billing Cycle CDD/HDD is calculated based on AE's
historical/planned meter reading schedules and historical/normal dry buib temperatures and is then
weighted for the revenue month based on KWHR Sales aggregates of each Billing Cycle Group to
finally come up with the revenue month CDD/HDD.

Revenue Month Sales Models are implemented by sector. Highlights of each sector medeling are
as follows:

s The Residential Sector Sales Forecast utilizes the Residential SAE Model which models
average Residential Customer Consumption. Residential Sector Energy Sales is then
calculated using customer count data from the Residential Sector Customer Count

orecast.

s The Commercial Sector Sales Forecast utilizes the Commercial SAE Model which models
the aggregate Commercial Seclor Energy Sales based on ElA's Annual Energy Outlook
{AED) for the West South Central region.

+ The Industrial Sector Sales Forecast combines the results of an Industrial Econometric
Model which accounts for small to medium industrial customer growth expansions and a
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AE’s Supplemental Response to NXP/Samsung RF! No. 1-29
Supplemental Attachment 1
Page 4 of 4

AE RELIABILITY PROCESS MANUAL

Load Forecast Process Version Number: 3.00
Date: July 1, 2014

Discrete Expansion Model which accounts for very large customer expansions, e.g., chip
fabrication plants (FABs) and large data centers (DCs). ‘

Residential, Commercial, and Industrial Sector Sales in the forecast period are adjusted for new
DSM Program Energy Savings above historical trend. Thus, the resulting Net-Energy for Load
{NTS) forecast values are generation estimates which take into account the impacts of new DSM
Program Energy Savings.

The Net Energy for Load (NTS) Regression Model is well behaved exhibiting a high degree of
correlation.

54 Handling Forecast Uncertainties

To address forecast uncertainties due to weather, realization rates of New DSM Savings, and
economic conditions, AE System sales, generation, and peak demand forecast projections are run
for each the following weather scenarios:

= Extreme Weather
= Mild Weather

The Extreme Weather Scenario is a simulation of the current Base Case Forecast Scenario
coupled with extreme warm/hot weather in spring, summer and fall weather conditions (March to
November) and very cold winter weather conditions in December, January and February. For the
current normal weather reference period, spring/summer/fall daily weather is defined as the
average of the highest three peak days (ranked and average by month) while winter daily weather
is defined as the average of the lowest three peak days (ranked and average by month). DSM
impacts are pegged at base level of DSM savings.

The Mild Weather Scenario is a simulation of the current Base Case Forecast Scenario coupled
with mild weather in spring, summer and fail weather conditions {March fo November) and very
warm winter weather conditions in December, January and February. For the current normal

ther reference period, mild weather spring/summer/fall daily weather is defined as the average

of the lowest three peak davs (ranked and éverage by month} while mild winter daily weather is
defined as the average of the highest three peak days (ranked and average by month). DSM
impacts are likewise pegged at base level of DSM savings.
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