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4 C3R 240-22.030
Load Analysis and Forecasting

4 CSR 240-22.030 (3)

(5) Base-Case Load Forecast. The utility’s base-case load forecast shall be based on
projections of the major economic and demographic driver variables that utility
decision-makers believe to be most likely. All components of the base-case forecast
shall be based on the assumption of normal weather conditions. The load impacts of
implemented demand-side programs shall be incorporated in the base-case load
forecast but the load impacts of proposed demand-side programs shall not be

included in the base-case forecast.

AmerenUE uses Economy.com’s projections of the major economic and

demographic driver variables for AmerenUE’s service territory.

Employment Growth (Year-to-year percent change)

Liniled States =——Amer enlE-V2

Sourcs; Bureau of Labor Sahistics
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AmerenTIE s energy forecast results are based on normal weather conditions, The
models are estirnated using actual energy usage and actual weather conditions for the
history and for the forecast penod, normal weather 13 used Histonical sales are simulated
with normal weather to evaluate forecast growth rates using the “Simulation™ object in
MletnzlD . As part of the Stipulation and Agreement, AmerenlE also did the energy
forecast using the weather-normalized sales and normal weather conditions. The
difference between the results from using weather-normalized sales and using actual sales
tzansigmificant as can be seenin Table (29-1. Furtherm ore, using weather normalized
sales in forecasting 15 more time consuming but does not improve the model
performance, a comparison of the model statistics can be foundin Table (53-2.
AmerenTE has the tools to model actual sales with actual weather and to forecast with

normal weather and the results from those models are used in resource planning
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Tahle (5)-1: Forecast difference between models with weather-normalized sales and

actual sales ((3Wh)

Vear | WNEes  Fes O WHCom  Com Diff WUMnd __nd D6 _nd Wil uhl C6f] WUNTotal  Tetal [iff Total %.0ift Totsl
2007 | 13644 13660 -15] 14381 14307 18] 6571 6501 -an| 64 B3E 4] 34338 34286 RS
2008 | 12878 13,802 14| 14704 14732 -19| §.540 5558 o 65 B52 6| 34788 34pI5 Em D%
w009 | 4,010 14,122 12| 15057 15076 19| 5554 5564 i 34731 34762 (1) -00a%
w0 | 14233 14344 11| 15205 15415 20| 5574 5565 0 3307 5324 ZH  -DOR%
2011 | 14550 1480 -10| 15730 15750 20| S580 SAE4 16 3878 I5p02 (9 004
12| 14787 14707 -10| 18095 16114 -19| S533 5551 73 6465 36472 @) -0D2%
w13 | 5008 15010 11| 16441 15450 10| 5578 sEE0 2 WOIT 020 (2 000%
wi4) 15,335 1548 13| 16788 16806 -18| 5575 A543 3598 37 595 3 001%
i | w471 1544 13| 17022 1704 18| ssT0 sAn 3 33,160 33,162 7 D2
W16 | 15715 15720 14| 17486 17474 18| 5EET sA & 38730 38718 0 003%
017 | 15,063 16977 14| 17706 17814 17| 6565 s510 48 30,334 3010 14 (JiEEA
1| 9,218 16,233 -14) 12041 18957 -16| 6561 5512 40 0920 39902 12 D05%
w19 | 5450 16,404 15| 18481 18408 15| 5556 5504 &2 40516 40405 22 0054
g0 | 16747 16763 16| 18533 18545 14| 6547 sS4 54 41,125 41,100 15 D05%
021 | o1 170es 17| 19058 10471 12| s538 saTe &7 41711 41584 pi 007 %
wzz | 17500 1737 18 10403 10504 1| 5517 sase s 42310 43280 30 D07 %
iz | 17587 17607 19| 10835 10843 | 5408 5437 B 42020 43367 3z 008
wz4| weer 17 20| 0075 0481 6| 5475 Mz @3 43537 43501 37 D08
wwzs | 1094 15215 21| gz o 2| s4sr szF Bs 44175 44,133 4z 008
w6 | 9511 1853 21| w0gs0 0ETE 3| 546 5360 67 44217 44770 47 0.10%
w7 | 983 18868 x3| 133 pase | S207 530 & 45,455 45432 5% DAz%
w7z | 9,066 19,080 23| 21617 ip0s 11| £.385 5295 M0 46,149 45090 54 DA3%
aoza | 190407 10521 24| 22013 005 18| Saz8 sxE T2 46,238 46773 85 0.14%
2030 | w0833 1060 36| 23360 Fisdr 33| S8 s:4 T4 47,401 47430 70 DA5%
Table (5)-2: Weather-normalized and actual model forecast petformance
Model R-Sq AdiR-Sq F Stat F-Stat Probh DWStah MAD MAPE Std Err Adj Obs
ResUPC 0939 0888 G647.47 0.00 185 002 195% 003 137
WHResUPC  0.983 0.935 182803 0.00 1,90 0,02 1.90% 0.0z 137
ComSGS 0.972 0964 11316 0.0o 207 4845 1.83% 7323 137
WHSGS 0953 0.942 85 26 0.00 208 47E2 1.77%  TAS0 136
ComLGS 0.918 0909 12511 0.00 1.87 15138 314% 20713 138
WHLGS 0916 09089 137.96 0.00 1.84 13860 291% 1B58R 138
ComSPs  0.4938 0.926 7565 0.oa 215 4080 1.88%  &B73 B
WHNSPS 0920 0902 51.05 0.00 204 4045 188% &T53 £
ComLPS 0.922 0ang 58.40 0.00 202 2849 3.268% 34910 65
WHNLPS 0915 08497 47.47 0.00 .99 2959 328% 4124 65
IndSales  0.836 0.a0g 28.20 0.o0a 205 10646 2168% 15676 137
WhHIind 0316 0790 2812 0.00 213 10517 215% 14268 136
Whis 0.944 0936 11803 0.o0 1.97 13489 263% 2064 a4
WHwwhis  0.926 0914 g8.60 0.0o 201 1417 284% 2056 80

There were no implemented demand-side programs at the time this forecast was

prepared; therefore, no demand-side impact has been incorporated in the base-casze load

Forecast.
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CSR 240-22.030 (5) (A)

{A) Customer Class and Total I.oad Detail. The utility shall produce forecasts of
monthly energy usage and dem ands at the time of the summer and winter system
peaks hy major class for each year of the planning horizon. Where the utility
anticipates that jurisdictional levels of forecastswill be required to meet the
requirements of a specific state, then the utility shall determine a procedure hy

which the major class forecasts can be separated by jurisdictional component.

Forecasts of monthly energy usage and demands at the ime of monthly system
peaks by major class for each year of the planmng honizon were produced and provided

in the latter sections.

CSR 240-22.030 (5) (B) 1

(B) Load Component Detail. For each m ajor class, the utility shall produce
separ ate forecasts of the number of units and use per unit components hased on the

analysis described in sections (2) and (3) of this rule.

1. Numher of units forecast. The utility’s forec ast of numher of units for each
major class shall he based on the analysis of the relationship between number of
units and driver variabhles described in section {2). Wherejudgment has been
applied to m odify the results of a statistical or m athem atical model, the utility shall
specify the factors which caused the modification and shall explain how those

factorswere quantified.

Al number of units forecast model specifications are provided in 22 030 (23 (B
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CSR 240-22.030 (5) (B) L.A

A, The forecasts of the driver variahles shall he specified and clearly documented.
These forecasts shall he compared to historical trends and significant differences
hetween the forecasts and long-term and recent trends shall he analyzed and
explained.

Diata for the economic and drver wariables are provided below.

Tahle (3) (B)-1: Total employment

Year Jan Feb far for fay Jn Jul #Aug Sep Oit Mo Dec . Apnual  Change
1995
1996
19497
1998
1999
zoo0
200
2002
2003
ro04
2005
2006
2007
2008
2009
2010
20
01z
2013
2014
2015
2016
7
bR E
2014
2020
2021
2022
2023
2024
2025
2026
2027
x028
2029
2030
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T ahle (5) (B)-2: Manufacturing employment

“fear dan Feb far Apr flay dun Jdul Aug Sep Ot Moy Tre Annual Change
1225
195
10T
1932
1929
2000
21
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T ahle (5) (B)-3: Non-manufacturing employment

fear dan Feb Jdul My
1205
12
yi==rd
fjle o]
122
2000

201

far Apr flay dun Aug Sep Ot Tre Anpual Change
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T ahle (5) (B)-4: Eetail trade employment

“fear dan Feb ol Mony
1925
1955
ji==r
gles
===
2000

2

ar Apr hay Jdun Aug Sep Ot Crec Annual Change
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Table (5) (B)-5: Total GDP

Yeal S Fel el
1955
1956

194t

Ty dui i sag Sip bt [ Dec:  dun ) Ciang

Apr
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T ahle (5) (B)-6: Manufacturing GDP

Year dan- Feb ftar Ao Jan Ml Aug Sep M Lec . Annud  Change
1995
1996
19497
1992
1999
2000
2001
2002
2003
004
2005
2006
2007
2008
2009
010
2011
1z
2013
014
2015
2016
2017
18
2014
2020
2021
022
2023
024
2025
2026
2027
028
2029

2030

hday Ot
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T ahle (5) (B)-7: Non-manufacturing GLF

Year dan- Feb ftar Ao Jan Ml Aug Sep M Lec . Annud  Change
1995
1996
19497
1992
1999
2000
2001
2002
2003
004
2005
2006
2007
2008
2009
010
2011
1z
2013
014
2015
2016
2017
18
2014
2020
2021
022
2023
024
2025
2026
2027
028
2029

2030

hday Ot
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Tahle (5) (B)-8: Eetal trade GDF

Year dan- Feb ftar Ao Sep M Lec . Annud  Change
1995
1996
19497
1992
1999
2000
2001
2002
2003
004
2005
2006
2007
2008
2009
010
2011
1z
2013
014
2015
2016
2017
18
2014
2020
2021
022
2023
024
2025
2026
2027
028
2029

2030

ey Jan Ml Aug Ot
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Tahle (5) (B)-9: Personal income

Yeal S Fel el
1955
1956

194t

Ty dui i sag Sip bt [ Dec:  dun ) Ciang

Apr
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T ahle (5) (B)-10: Fopulation

Year dan Feb hdar Mo Dec - Annugl
19495
1996
19497
19493
189949
2000
200
o0z
2003
2004
2005
2006
ooy
2008
2009
00
201
iz
iz
014
2015
2016
017
g
0149
oz
20
102z
2023
2024
2025
2026
027
2028
20249

2030

or flay Jun dul Aug Sep Ot Change
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Tahle (5) (B)-11: Households

Year dan Feb flar Aor flay Jun dul Aug Sep Ot Mo Dec - Annual  Change
1995
1996
19497
1998
19949
2000
zo01
002
2003
r004
2005
2006
007
2008
2009
200
201
201z
2013
014
2015
2016
207
x0ig
014
200
203
022
2023
024
2025
2026
2027
2028
2029
2030
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Tahle (5) (B)-12: Household size

Year dan Feb hdar Mo Dec - Annugl
19495
1996
19497
19493
189949
2000
200
o0z
2003
2004
2005
2006
ooy
2008
2009
00
201
iz
iz
014
2015
2016
017
g
0149
oz
20
102z
2023
2024
2025
2026
027
2028
20249

2030

or flay Jun dul Aug Sep Ot Change

Pace 143 of 335



4 CSR 240221030
Load Analvysi s and Forecasting

Tahle (5) (B)-13: Household income

fear dan Feb Jdul My
1205
12
yi==rd
fjle o]
jt==2]
2000

201

far Apr flay dun Aug Sep Ot Tre Anpual Change

CSR 240-22.030 (5) (B) 1.B

B. The forecasts of the numher of units for each major class shall he compared to
historical trends. Significant differences between the forecasts and long-term and
recent trends shall he analyzed and explained.

Forecasts of the number of units for each subclass are provided below Tt should

ke noted that DtD customer counts should be excludedin calculating total number of

custotners for AmerenTTE as it would result in double-counting.
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Tahle (5) (B)-14: Fesidential customer forecast

bt < Feb LLF- 3 A L1 sy LY ALy ==p g L L= ] bec Ao Charge

Tahle (3) (B)-15: Commercial 3GS custamer Forecast

WedT Jd Feb thar opr tay in Jil Arg ep ot il Dec.  Bhial Change
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Tahble (5) (B)-16: Commercial LGS customer forecast

Year Jan Feb for il
2006
2007
2008
2009
2010
201
2012
013
2014
2015
2016
017
2018
014
2020
2021
2022
023
024
2025
2026
2027
028
2029

2030

futar ity Jun fug Sep et oy Oec  #Anrual Change

Tahle (3) (B)-17: Commercial 3PS customer forec ast

Year Jan Feb Mar Spr hay Jun Jul Suag Eep O o Mow Dec Amual Change
2006
2007
2005
2009
20
2011
202
203
24
2M5
2ME
207
20Ma
2049
2020
20
202
2003
2024
2025
206
207
2028
209
20:0
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Tahble (5) (B)-18: Commercial LPS customer forecast

wear  Jan Feb Mar Sor Way dun Julf
2006
2007
2002
2004
2ma
201
2Mz2
2Ma3
2Ma
2Ms
2Me
2My
2Ma
2ma
2020
201
2022
2023
2024
2025
2026
2027
2028
2029
2030

Aug Sep Ot Mov Dec Snnual Change

Tahle (5) (B)-19: Industrial 355 customer forecast

edr dan Feb (LE ApE Tl 3y Jun Jul Aug Sep Oet Mow Ciee Annual Change
2006
2007
20082
2009
2010
2011
2mz
2013
2014
2015
2016
2m7
2018
2m8e
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
20E0
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Tahle (5) (B)-20: Industrial L33 customer forecast

“rear Jdan Feb hdar Jun dul it Mow
2005
2007
2008
209
2o
2011
2mz
2013
204
2ms
ZMG
2m7
2ma
2ma
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029

2060

Apr Pl ay Aug Sep rec #Annual Thange

Tahle (3) (B)-21: Industrial 5P3 customer Forecast

ear dan Febo Mar Spr May Jun JuUl Aug Sep Ot Moy Des Amdal Change
2006
2007
2008
2004
200
209
Mz
2M3
2014
205
220G
207
2ma
2mAa
200
2021
2022
2023
20
2025
2026
20T
2025
20249
200
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Tahle (5) (B)-22: Industrial LPZ customer forecast

wear  Jan Feb Mar Sor May dun Julf
2006
2007
2002
2004
2ma
201
2Mz2
2Ma3
2Ma
2Ms
2Me
2My
2Ma
2ma
2020
201
2022
2023
2024
2025
2026
2027
2028
2029
2030

Aug Sep Ot Mov Dec Snnual Change

Tahle (5) (B)-23: TitD customer forecast

Year Jan Feb futar for ity Jun il fug Sep et oy Oec  Anrual Change
2006
2007
2008
2009
2010
01
2012
013
2014
2015
2016
2017
2018
019
2020
2021
2022
2023
024
2025
2026
2027
028
2029
2030
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Tahle (5) (B)-24: SLFA customer forecast

“rear Jdan Feb hdar Jun Mow
2005
2007
2008
209
2o
2011
2mz
2013
204
2ms
ZMG
2m7
2ma
2ma
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029

2060

Apr Pl ay dul Aug Sep Oet rec #Annual Thange

CSR 240-22.030 (5) (B) 2.A

2. Useper unit forecast. The utility’s forecast of monthly energy usage per unit and
seasonal peak demands per unit for each major class shall be based on the analysis

described in section (3).

A. Theforecasts of the driver variahles used in the utility’s sales and customer
forecast models shall he specified. AmerenUE will perform the residential analysis
on a use per unit and the non-residential analyses on a total monthly class kWh
bhasis. AmerenUE will docum ent how the forecast has taken into account the effects
of real prices of electricity, real prices of competitive energy sources, real incomes

and other relevant economic and demographic factors.

The forecasts of the driver vaniables are provided in 22,030 () (B) 1.4
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The forecast approach AmerenTTE employs 15 designed to capture the impact of
structural, economic condittons, and prices on long-term system load and peak demand.
The energy forecast1s dertved using monthly historical kalled sales, converted into
calendar tnonth forecast and fed into the peak forecasting process. The peak demand
forecast 15 developed using a bottom-up approach. This entails calculating along-term
swstem hourly load forecast by adding up undetlying customer class and end-use hourly
load forecasts. Customer class and end-usze (for the residential class only) hourly load
forecasts are generated by combiming customer class and end-uze energy forecasts with
custemer class and end-use houtly load profiles. The hourly class profiles are estimated
from historical houtly lead research data. Metrizl.T, Tron's load modeling software
application, 13 used for constructing the long-term hourly load forecast

The build-up approach allows us to capture the impact of class load diversity and
underlying differences in class energy growth on system demand The restdential hourly
load 1z developed from the end-use level; forecasted heating, cocling, and other use

energy 13 combined wath estimnated heating, cooling, and other use houtly load profile.

Economic Dovers
End-Use and
5ir ICh
oo ﬂr.lges Customer
Weather Conditions Class
E lectric Prices Energy
Forecasi
End-Use and
Class Hourly Profiles
Syste System Hourly
Im
Howty Load Data Load Forecast
Hommalized 2006
Peak Demand
System Peak
And
Energy
F orecast
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Eneroy Forecasting Wethodology

Feasidential SAE Model

Eesidential sales have been modeled on a use-per-unit basis using SAE modeling
approach. An SAE modeling approach entail s construchng end-usze variables that include
etid-use saturation and efficiency trends as well as economic, price, and weather impacts
The SAE specification allows us to directly capture the impact of improving end-use
etficiency and end-use saturation trends on class sales. The process entails constructing
end-use variables (1., XHeat, X Cool, and 2 Other) and using these vanables in estimated

awerage use regression models as shown below:

Avglse, = a+b « XHeat, +b, x XCool , +b, x XDther, + £,

The objective 15 to construct generalized end-use variables that approximate
monthly end-use kWh requirements. The constructed end-use wariables have two
components —an index variable that captures change in end-use saturation, stock

efficiency, and improvements in thermal shell integnty (e g, HeatIndex), and a wanable

that reflects short-term utilization of this stock (e 2., Heatlse) _

1z calculated as

The heat index 15 a variable that captures heating end-use efficiency and

saturation trends, thermal shell improvement trends, and housing square footage trends.
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The index 15 constructed from the ELA annuwal end-use residential forecast for the
West Motth Central census region, In this expression, base cotresponds to a base year for
normalizing the index. The ratio on the nght1s equal to 1.01n the base vear. In other
vears, it will be greater than one1f equipment saturation levels are above thetr base yvear
lewel This will be counteracted by higher efficiency levels, which will drive the index
downward.

The weights are defined by the estimated heating energy use per household for

each equiptnent type in the base yvear.

WWith these weights, the Heatlndex value in the base vear will be equal to the
estim ated annual heating energy use per househol d in that vear. Vanations from this

value in other years will be proporfional to saturation and efficiency variations around

their base year values.

The economic and price drivers are incorporated into the HeatUse variable. This

index walue changes through e and across months 1 response to changes 1n weather
conditions, prices, household size, and household income

The heat index (HeatIndex) and heat use varnable (HeatTze) are combined to
generate the monthly heating wanable XHeat The constructed X Heat vanable 15 an
estim ate of monthly heating requirement (Wh), Similar vanables are constricted for
cooling (XTaal) and other end-uses (§0¢ker). The monthly vanation in the X Cther
variable 15 driven by wariation 1n the number of hilling days, lighting requirements and

electricity usage tor water heating and other mizcellaneous electric equipment.

Page 153 of 335



4 CSR 240221030
Load Analvysi s and Forecasting

Eesidential indices were constructed by Itron. AmerenUUE forecasting staff
adjusted the saturation lewels according to the results from Missoun Statewn de

Eesidential Lighting and Appliance Saturation and Efficiency Study.

Tahle (5) (B)-25: Zaturation companson

Eafore adpntment.
vedl EFin HAHeat CAC  HAChal Rac  BiHeat ECook Reti Ret2 Fre Dl Clnizh  EDW ™ Ligit e
FL0H 5.5% 25% BEA% 26% 247% M2 BI5% 1M0O% 257% 87 % B06% S65% B T% 459.1% 1000% 1000%
206 Ba% 2E% ELI% 2% Ma% 2P BIE% 1D0% 258% 88% G14% BE5% ST F% 462T% 1000% 1000%
2007 o.4% 2% mAaAR 2% A% X3 @rE 1M0% 260% WES%E 621% 36T &A% 66d% 1000% 1000%
200 g% 25% mI% 28% FS% N2 83A5% 1M0% 26.2% 88% 629% ©65% SG0% T01% 100D0% 1000%
20nd a.0% 25% wa% 1% J|S5% D% 938% 1MO% 263% 85% 5% S68% A% 4135% 100D0% 1000%
2010 9.0% 28% TOE% 28% [2% 2% 9% 1MO0% 26.4% dal% 6l2% BT 0% SI2% ATT.E%  1000% 1000%

otter ad pnimant
vedal EFin CHPHeat At HPCool RAC BAlHeat ECooh ReTl ‘Ret2 o Dieh  Culath  EOW Tu Light e
2E A1.T% LE% T32% L% B3% XE% 5% 1M0% 23.4% 530% TiT%E B8a% SS% 591% 100.0% 1000%
2E 11.7% L% Bl2% 1% B2% XE% BI6Y 1MD0% 23.6% S3A% TSER S0D0% SE% 62T% 100.0% 1000%
2T 11.8% 3% B32% 8% 8% 255% BAT% 1MO% 23.5% 532% T66E% S0.4% SEE% 66.4% 100.0% 1000%
20 11.5% SO0% B6.1% s0% B0% 256% 5% 1M0% 289% 532% 774% 902% 545% 701% 100.0% 1000%
2009 11.9% SA% & 0% SA%  T8%  2S5% e3B% 1M0% 294% S33% T82%  903% 20 0% 43S 100.0% 1000%
M 11.9% S2% O A8% 2% T8% 5% 63I8% 1M0O% 29.2% 533% 19.4% S04% 354% 477.6% 100.0% 1000%

Commercia SAFE hlodel

The SAE modeling frameworle defines energy use in commercial sector (TSR, )
in year (y) and month {m) as the sum of energy used by heating equipment (Heaty ),
cooling equptnent (Cool, ) and other equipment {Ofher, )

Use, = a+byxXHeat,, +b, xHCool, , +bax X Other, ,, + 8,

Az presented in the residential SAE model section, energy use by space heating
systems depends on heating degree days, heating equiptnent share levels, heating

equiptnent operating efficiencies, billing days, commercial output, and energy pﬂce..
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where XHeat, mis estimnated heating energy use in year (v) and month (m), Heatlndex, 13
the annual 1ndex of heating equpment, and Heatlize, 12 the monthly usage multiplier.
The Heatindex 13 composed of electric space heating saturation levels normalized by
operatng efficiency levels The index wall change over tine with changes in equipment
saturations (saf) and operating efficiencies (27 Formally, the equipment index iz
defined as:

The rati o to the nght of the equation will be greater than the base vear valueif
equipment saturation lewvels are above theiwr base lewel Thiz will be counteracted by
higher efficiency levels, which will driwe the index downward The average space heating
intensity 15 given in energy sales for space heating per square feet area.

Heating system usage levels are impacted on a monthly basis by several factors,
including weather, commercial level economic activity, prices and killing days Since the
heating degree days usedin these models are 1n revenue month cycle, billing degree days
15 not uzed as a variable The estimates for space heating equipment usage levels are

computed as foll ows:

By construction, the HeatUse, , vanable has an annual sumn that 15 close te one in
the base year: The A0 term serves to allocate annual values to months of the vear: The
remaining tettns average to one in the base year In other vears, the values will reflect
changes in the econamic drver changes

The explanatory wvanables for cooling and other loads are constructed in a similar
manner The difference in constructing X Other 15 that there 15 no degree-day 1n the
equations; monthly wanations are introduced by monthly multipliers for electric water-

heating, lighting and number of kalling days.
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“Price” in the above equations 15 the 12-month moving average of the realized
prices in real tertns. For each subclass, total revenues for that class are divided by the
total KWh used and, then, are deflated by the GDFP deflator to get the real prices. Finally,
average of 12 months 15 taken to get the price trend Eeal prices of competitive resources
hawve not been included in the models.

All classes other than wholesale and Moranda were modeled on a revenue month
basiz. Calendar month sales forecast were obtained by simulabng the models with
calendar tonth degree-davs and calendar days. Wholesale and Moranda classes were
modeled on a calendar month basis and revenue month sales forecasts were obtained by
simulating the models with revenue month degree-days andfor number of billing-days.

Energy forecast model specifications and results are shown below:

Eesidential SAE Wodel (TTE Ees MDY

Eesidential sales were modeled on ause-per-customer basis, the resulting forecast

was multiplied by the number of customers forecast to estimated the total

BesUPCym=C +byx XHeatym + bz 2 Kool +bs x H{Other +bax Jan + bsz Mar +bgx
Apr+bozMMay+bexJul +hox Aug+bgx Oct+byp x Mov +biax Sep bz AR +

Sxm

where X Heat, 15 the estimate d heating use for vear (v) and month (m)
HCoolymis the estimated cooling use for year (v) and month (m)
XOthetyis the estimated other use for yvear (v) and menth (m)
JTan 1z a variable equal to 1 for only January
Idar iz a variable equal to 1 for only March
Lprisawvanable equal to 1 for only Apnl
May 1z a variable equal to 1 for only May
Tuly 15 avariable equal to 1 for only July
Augis avariable equal to 1 for only August

Cctis a variable equal to 1 for only October
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Mow 13 a wvaniable equal to 1 for only November

mep1s a vartable equal to 1 for only September

AE(1) 15 the first order autoregressive variable for the error term

Variahle Coefficien StdErr T-Stal P ¥alue

COMNST 0.07649 0.04E3 164 10.30%
FesReviars.AHeat 0.0017 00001 J2.89 0.00%
FesReviars.®Coal 0.000g 0.0000 2917 0.00%
ResReviars. s Other 0.0003 0.0000 11.06 0.00%

Binary“ars.Jan 0.0235 0.0101 233 2.14%
Binarywars, har -0.0201 0.0osy -2 32 220%
Binaryvars Aar -0.0430 o002 -4.81 0.00%
Binarywars.May -0.05449 0.0103 -5.33 0.00%
Binarywars.Jul 0.0762 0.0156 4.89 0.00%
BinaryWars. Aug 0.0530 0.01ea .02 0.00%
Binarywars. Oct -0.027 2 a.011 =245 1.54%
Binarywars.May -0.0511 0.0104 -4.50 0.00%
Binarywars. Sep 00587 00154 3.81 0.02%
AR 0.3030 0.0548 357 0.05%

Fegrassion Statlstics

[terations

Adjusted Observations
Deg. of Freedom for Ertor
F-Squared

Adjusted R-Sguared
Durbin-YWatson Statistic
Durhin-H Statistic

AlC

BIC

F-Statistic

Frob (F-Statistic)
Log-Likelihood

hodel Sum of Sguares
sum-of Sguared Errors
Mean Sguared Error

otd. Error of Regression
Mean Abs. Dev. (MAD)
Mean Abs. % Err. (MAFE)
Ljung-Box Statistic

Frob (Ljung-Bos)

15

137

B
0.836
0.808
2084
FMA,
1946
19.91
28.20
n.0o
-1495.4

1 ABE+11
285E+10
2A6E4H1E
15675 67
10646 .08
2.16%

22 EE
0.5395
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Commercial 5G3S SAE Model (TTE Com MDD

siassalesym= C + b1 x XHeatym +bo x Xlool + b 1 Other +ba x Feb +bs z Mar + by
whApr+brzay+bezJun+box Jul +bigx Aug+by x Sep +biax Oct+bpsx Hov +
bpgx Apr 99 +bysx May 99+ bigxJan 00+ bz Mar 00+ bigx Jun 00+ bz
Aug 0l 4+bpgxMay 024+ boyxTun 02 +baox Bug 02 +basx MNov 02+ bogx Dec 02+
bosz Jan 03 +bogx Mar 02 + boyx Mar 96 +bogx Dec 88+ boox Jun 99 +bepx Feb 05
Tha AR + sy

where X Heat,mis the estimate d heating use for yvear (v) and month (m)
KCoolymis the estimated cooling uze for year (v) and month (1)
HOthetymis the estimated other use for yvear (v) and month (m)
Feb 1z a variable equal to 1 for only February
Ilar 15 a variable equal to 1 for only March
Apris awariable equal to 1 for only Apnl
Ilay 15 a variable equal to 1 for only May
Tun 1z a variable equal to 1 for only June
Jul 15 avariable equal to 1 for only July
Augis avariable equal to 1 for only August
=mep i a vartable equal to 1 for only September
Octis a variable equal to 1 for only October
Hov 1z a wvatniable equal to 1 for only November
Apr 991z avanable equal to 1 for only Apnl 1999
Mlay 9%1s avanable equal to 1 for only Mlay 1999
Jan 001z a variable equal to 1 for only JTanuary 2000
Iar 001z awarable equal to 1 for only March 2000
Jun 001z a variable equal to 1 for enly June 2000
Aug 011z avariable equal to 1 for only August 2001
Ilay 021z avanable equal to 1 for only May 2002
Tun 02 1s avariable equal to 1 for only Tune 2002
Aug 0215 avariable equal to 1 for only August 2002
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How 0215 awvariable equal to 1 for only Mowvember 2002
Dec 021z awanable equal to 1 for only December 2002
Jan 031z a vanable equal to 1 For only JTanuary 2003
Wlar 0215 awvanable equal to 1 for only March 2003
Ilar 9615 avariable equal to 1 for only March 1926
Diec 9818 avariable equal to 1 for only December 1998
Tun 99 iz a variable equal to 1 for only June 1929

Feb 031z avariable equal to 1 for only Febmary 2005

AE(1) 15 the first order autoregressive vanable for the error term

Variable Coefficient StdErr T-Stat P-Valus

Com _Revvars XHeat_SGS 1.31 011 1177 0.00%
Com _Revwars XCool _SG5 055 n.04 1274 0.00%
Com _Revwars X Other _SGS 0.44 n.m 33 ES 0.00%
Binarywarz.Feh 16,083 2550 531 0.00%
Binaryvarz.Mar 12,631 2810 450 0.00%
Binary“ars. Apr 13,107 3626 362 0.05%
BinaryWars. May 27 458 4 616 595 0.00%
BinaryWars.Jun 49 904 S 862 a.3r 0.00%
BinaryWars.Jul 57 694 8,253 5.99 0.00%
Binaryvars. Aug 7,396 4,997 GBS 0.00%
BinaryvWars. Sep S0,050 7,839 G.39 0.00%
Binarywars Dot 41 71 4 980 8.38 0.00%
Binarywarz. Moy 14 322 T 374 0.03%
Binaryvarz. Apr_ 949 26,701 7ars 353 0.06%
Binaryvars.May_99 50,997 TE17 Gao24 0.00%
Binarywars.Jan_00 51,512 7118 7.236 0.00%
BinaryWars.Mar_00 (21,7200 74049 -2 932 0.429%
Binaryvars. Jun_ 00 16,606 7316 227 2.93%
Binaryvars.Aug_01 [22.492) 7,514 -2.885 0.35%
Binarywars May 02 41 039 7,821 5247 0.00%
BinaryWars.Jun_02 (73,123 7,672 -9.531 0.00%
BinaryWars Aug_02 30,558 7.527 5255 0.00%
Binaryvwars Moy_02 113,311 FT Y 14825 0.00%
Binaryvwars.Dec_02 (95,445 724 -1 2357 0.00%
BinaryWars.Jan_03 (51,489 7,548 -E.A22 0.00%
Binarwarz Mar_03 33,267 £.379 4508 0.00%
Binaryvarz. Mar_96 30,544 ¢ 397 417 001 %
Binaryvars.Drec_95 29,934 7453 4.004 0.01%
BinaryWars.Jun_99 15176 T B30 1.989 4.94%
Binarywars.Feb_D5 2062180 7 2E9EE 2837 0.55%
AR 0.728 0075 9E82 0.00%
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Regression Statistics

lterations 19
Adjusted Observations 137
Deg, of Freedom for Error 105
FH-Squared 0972
Adjusted H-Squared 0.5964
Durbin-"atsan Statistic 2074
Durbin-H Statistic A
AlC 17995
BIC 18 B8
F-Statistic 11317
Frob [F-Statistic) n.oo
Log-Likelihood -138512
todel Sum of Squares 1 94E+11
sum of Sgquared Errors 5B3EHIY
Mean Sguared Error 53624632
otd. Error of Regression 732288
Mean Abs. Dev. (MAD) 4844 94
Mearn Abs. % Err. (MAFE) 1.83%
Ljung-Box Statistic 2278
Frob (Ljung-Box) 053249

Commercial LGS SAE Model (TE Com MDD

LGEsalesym=C +brx X Heat, m+box XCool + by 2 XOther +bax Dec 98 +bhsx Apr
thszMov+byx fug 01 +begzJun 01 +bex Oct 03 +bipx TrendVary, +bn

Mar 02+ epm

where X Heat, 15 the estimate d heating use for yvear (v) and month (m})
HXCoolymis the estimated cooling use for year () and month (m)
Hiltherymis the estimated other use for year (v) and month (1)
Lprisawvariable equal te 1 for only Apnl
Mow 13 a wvaniable equal to 1 for only November
Aug 011z avariable equal to 1 for only August 2001
Tun 011z avariable equal to 1 for anly June 2001
et 0313 avanable equal to 1 for only October 2003
TrendVarymis a variable that captures positive or negative growth

Iar 0Z1s awvanable equal to 1 for only March 2002
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Variahle Coefficiemt  StdEm T-Stat P-value
COMST 163,288.61 27,006 6.05 0.00%
Com_ReyYars xHeal LGS 49528 127 3.92 0.01%
Com_RevYarsKCool LGS 593.46 32 18.38 0.00%
Com_Revvars KOther LGS 281 B2 4454 0.00%
BinaryWars.Dec_98 {133,327y 21,499 -6.20 0.00%
Binaryvars.A pr {18,492) 5,596 -3.76 0.66%
Binaryvars Moy {16,956 7,212 -3.35 203%
BinarVars.Aug_01 37,028 21,300 174 84%
BinanarsJun_01 35,525 20,9149 1.70 5.20%
Binamars.Oct_03 50,019 2,124 237 1.94%,
Binanwars.Trendy ar 10,541 TR0 13.86 0.00%
Binar\ars.mMar_02 (92 048) 21,003 -4.38 0.00%
Hegrassion otatistics

lterations 1

Adjusted Obsenrations 138

Deg. of Freedom far Error 126

F-Squared 0916

Adjusted H-Sguared 05909

Durbin-"Watson Statistic 1.874

Durbin-H Statistic A

AlIC 19 95

BIC N

F-Statistic 12511

Frob (F-Statistic) 0.oo

Log-Likelihood -1561 05

Model Sum of Squares 5.59E+11

Sur of Squared Errors 5 41E+10

Mear Sguared Error 4 Z9E418

otd. Error of Regression 20713 .41

fean Ahs. Dev. (hWAD) 1513805

hean Abs. % Err. (MAPE) 3.14%

Ljung-Box Statistic 44 29

Frob (Ljung-Box) 001

Az part of the Stpulation and A greement, AmerenTVE agreed to show the weather

tmpact on energy usage in a manner that can be separated from the non-heating,

ventilation and atr condittening appliances used by the customers in its SAE models.

since the SAE indices are constructed by interacting weather, economic, saturation and

efficiency data; the coefficients on the models do not directly tell the impact of weather

per degree-day  However, it 15 possible to show the weather impact after the model 15

done through adding extra transformation tables. Below 13 the expected change in energy
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usage per heating/cooling degree-day for residential, commercial 5G3 and commercial

LizSclasses where SAE modeling approach was used.

Change in sales per degree-day

1995
1996
1997
1995
1999
2000
2001
2002
2003
2004
2005
2006
2007
2003
20039
200
2011
2012
2013
2014
20145
2016
2017
2018
2019
2020
202
2022
2023
2024
2025
2026
2027
2028
2028
2030

Residential
HED mpact SO0 Impact
4 1620
s00 1633
G039 1649
618 1664
524 1672
533 1685
541 1695
551 1707
564 1736
576 1742
589 1788
E01 1802

ComSGS
HEE Impact COD rmpad
B7 200
B9 208
74 225
77 230
79 235
al 239
al 247
al 240
al 240
al 240
a1 246
83 251

ComlLGS
HOD |rrpact SO0 mpact
3G 303
37 314
40 338
40 339
40 343
41 349
41 353
41 354
41 354
41 355
42 3RO
42 3BE
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Commercial 8PS Model (TE Com MDD

sPoaesym=C+ b1 CDDym thex Jant bax Oct +hax Oct 01 +bsx Mar 02+ bgx
Apr 02+box Mov 03 +bgx Feb_04 +ba TrendVar, i+ bioz GDPRetatl Trade, nt 5o m

where CDDy 18 the number of cooling degree davs based on 657 1n year () and month
(m)
Jan 1z awariable equal to 1 for only Tanuary
Dctis a variable equal to 1 for only October
Cct 0115 avariable equal to 1 for only Cctober 2001
Ilar 021z avartable equal to 1 for only March 2002
Apr 021z awvwanable equal to 1 for only Apnl 2002
Hov 0% 15 avartable equal to 1for only Mowvetnber 2003
Feb 0413 a variable equal to 1 For only February 2004
TrendWar, w15 avariable that captures positive or negative growth
GDPERetail Trade, m 15 the retail trade output for AmerenUE service terntory for

yvear (v and month (m)

Variahle Coefficient StdEmr T-Stat  P-Value

COMST 7816686 27 552 284 0.67 %
FevWihrvars COD 121,02 ] 28758 0.00 %
Binaryvars.Jan 23.908.13 2778 a.61 0.00 %
Binaryvars. Oct 18530 2971 624 0.00 %
Binaryvars. Oct 01 (14,348 BE15 27 3.61%
Binarywars har 02 237649 58911 402 0.02%
Binarywars.Apr 02 (14 579 5872 -2 55 1.40%
Binaryvars.Moy_03 18,491 5,851 316 0.27%
Binarywars Feb 04 18 548 5879 31E 0.28%
Binaryars TrendWar (4 264) 1,232 -3.46 0.11%
Economics. GOPRetailTrade 20 5 425 0.01%
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lterations

Adjusted Observations
Deg, of Freedom for Error
FH-Squared

Adjusted H-Squared
Durbin-"atsan Statistic
Durbin-H Statistic

AlC

BIC

F-Statistic

Frob [F-Statistic)
Log-Likelihood

Model Sum of Squares
sum of Sgquared Errors
Mean Sguared Error

otd. Error of Regression
Mean Abs. Dev. (MAD)
Mearn Abs. % Err. (MAFE)
Ljung-Box Statistic

Frob (Ljung-Box)

1

B1

a0

0.938
0.926
2183
#MA,
1745
17.83

75 E5

a

-597 7B
243EH0
1 B1E+I9
32187970
AE73.44
4030
1.858%
nrs
016

Commercial LPS Model (TUE Com DD

LPS5alesym=b1x CDDym+ box Summerloon +bax Mar + bz Sep +bsx Oct +bsx
Mov +box Jan + bgx EmpEetail Trade, o +be x TrendVar, +bip 2 AR(1) + by x

MAT + epm

where CDDyis the number of cooling degree days based on £5% in year {v) and month

(rn)

summer(Son 15 a vanable equal to 1 for summer months (Jun-Sep)in and after

2005

Iflar1s a variable equal to 1 for only March

=epis avariable equal to 1 for only September

Cctis a variable equal to 1 for only October

Mow 1z avanable equal to 1 for only November

Jar 15 awariable equal to 1 for only January

EmpEetal Trade,w 15 the retal trade employment for AmerenUE service termitory

for wear (yv) and month (m)
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TrendVarymis a variable that captures positive or iegative growth

AE(1) 15 the first order autoregressive wanable for the error term

WA (1) 15 the first order moving average varable for the error term

Variahle Coefficient StdEmr T-Stat PMalue

ReviWihrvars. COD 36.68 4 038 0.00 %
Binarywars. SummerdSaon 9G34.18 2,204 439 0.01%
Binaryvars. Mar (B,349.76) 1,814 -3.50 0.10%
Binary“ars. Sep 4 523 2,020 224 2.95%
Binary“ars. Oct 5 926 1,896 313 0.29%
Binarywars hoy 5,456 1913 287 0.59%
Binaryvars.Jan 4,768 1,839 2459 1.29%
Economics.EmpRetailTrade BB 26 2458 1.29%
Binarywars. TrendWar 5,140 353 14 55 0.00%;
AR (0.76] 1] -4 40 0.01 %
MAATTY 0.80 1] 445 0.00%

Fegression Statistics

lterations 30
Adjusted Obsearnations bS5
Deq. of Freedom far Error 64
FH-Squared 0922
Adjusted R-Squared 0.908
Durbin-"Watson Statistic 2018
Durbin-H Statistic #MNA
AlC 1670
BIC 17 O
F-Statistic 58 .40
Frob [F-Statistic) 0
Log-Likelihood -614 24
Model Surr of Squares 8 BZEHIY
Surm of Squared Errors g Z5E+H13
Mean Sguared Error 16285320
atd: Error of Regression 3909 64
hlean Abs. Dew. (MAL) 25949
Mean Abs. % Err. (MARPE) 3.26%
Ljung-Box Statistic 1962
Frob [Ljung-Box) 0.7z

Dl Zales hfodel (TE  Com MDD

DiDZalesym=C+brz Feb +box Mar +bax Apr+bax May +bsz Jun +bgx Jul +byx
Augt+hbex Sep thex Oct +bppulov+bpy xMay 02 +hizz Jan + b3z GDPTotal ot

Sxm
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where Feb 13 a vanable equal to 1 for only February
Mlar 15 a vartable equal to 1 for only March
Aprigs awanable equal to 1 for only Apnl
Ilay1s avariable equal to 1 for only May
Tuni 1z avariable equal to 1 for only June
Tul 15 avariable equal to 1 for only July
Augis avanable equal to 1 for enly August
sepis avariable equal to 1 for only September
Dect1z avartable equal to 1 for only Ceotober
Hov 1z a vartable equal to 1 for only November
May 0215 avanable equal to 1 for only May 2002
Jar 15 awariable equal to 1 for only January
GDPT otalymis the total GDP for AmerenUE service terntory for year () and

month (m)

Variable Coefficient StdEm T-Stat P-Value

COMST 850211 B21 13.70 0.00 %
Binary“ars.Feb (1,0710.00) g0 -12.B62 0.00 %
Binarywars. har (1670424 76 -22.00 0,00 %
Binaryvars. Apr (2550 76 -34.12 0.00 %
Binarywars.May (3,3596) g0 -42. 56 0.00%
Binary“ars.Jun (3 574) 7B -45 41 0.00 %
Binaryvars.Jul (3,839 g0 -47 B8 0.00 %
Binaryvars. Aug (3.718) g0 -4E 41 0.00 %
Binary“ars. Sep (2.858) 20 -35.70 0.00 %
Binarywars Oct (2210.85) aa -27 B3 0.00 %
Binaryvwars.May (1.382.158) 20 -17.28 0.00 %
Binaryvars. May 2 (495 130 -3.82 0.05%
Binary“ars.Jan 535 g0 B.E8 0.00%
Economics GOPT otal a a 321 0.28 %
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Regression Statistics

lterations 1
Adjusted Observations 52
Deg, of Freedom for Error Gla]
FH-Squared 0595
Adjusted H-Squared 0.5994
Durbin-"atsan Statistic 1.465
Durbin-H Statistic A
AlC B8
BIC 10 21
F-Statistic B10.78
Frob [F-Statistic) 0
Log-Likelihood =311 52
todel Sum of Squares 1 02E+08
sum of Sguared Errors 486365
Mean Sguared Error 1279909
otd. Error of Regression 113.13
Mean Abs. Dev. (MAD) B3
Mearn Abs. % Err. (MAFE) 0.84%
Ljung-Box Statistic 31 B1
Frob (Ljung-Box) 014

SLPA Sales Model (TE Com HDLD

sLPASalesym=bizx Jan + b1z Feb+bax Mar +baxz Apr +bgx May +bsz Jun +bg x
Jul + by Aug +bax Sep +bo 2 Oct +bip x Mow + by 2 GDPMult, o+ bisz Mewl5+bys

z Feblt tepm

where Jan 15 a variable equal to 1 for only January
Feb1s a wariable equal to 1 for only February
Ilar1s a variable equal to 1 for only March
Aprigavanable equal to 1 for only April
Ilay 15 a variable equal to 1 for only May
Tun 1z avariable equal to 1 for only June
Jul 15 avartable equal to 1 for only July
Augis avarable equal to 1 for only August
mep1s a vartable equal to 1 for only September
Dctis a vartable equal to 1 for only October

IMow 15 a wanable equal to 1 for enly Mowember

Pace 167 of 335



4 CSR 240221030
Load Analvysi s and Forecasting

GDPMultymis the total GDP for AmerenUE service territory for year () and

month (m)

transformed through income elasticity

Hov 0515 avanable equal to 1for only Mowember 2005

Feb 061z avariable equal to 1 for only February 2006

Variahle Coefficient StdEmr T-Stat PMalue
Binaryars.Jan 931.96 105 8.85 0.00 %
Binary“vars.Feb (304.36) 114 -2BB 1.13%
Binaryvars.Mar (1,731.84) 105 -16.44 0.00 %
BinaryWars. Apr (2,30B) 105 -21 87 0.00 %
Binaryvars.May (34587 100 -34 92 0.00%
Binary“ars.Jun (4 034) 100 -40 58 0.00%
Binarywars.Jul (4 B0 105 -44 34 0.00 %
Binarywars Aug (4,302) 105 -40.32 0.00 %
Binary“ars. Sep (3,306) 105 -31.44 0.00 %
Binarywars. Oct (2 446.53) 105 -2326 0.00 %
Binarywars. Mow (1086824 113 S A7 0,00 %
Econars. GOPMult 124 1 176.31 0.00%
Binarywars. Mowls o802 172 3374 0.00%
Binarywars. FeblB (5173 172 -35.90 0.00 %
Feigrassion Statistics

[terations 1

Adjusted Observations 50

Deg. of Freedam for Error a6

F-Squared 0.995

Adjusted R-Sguared 0.995

Durbin-YWatson Statistic 1 603

Durbin-H Statistic F#MNA

AlC 1024

BIC 1077

F-Statistic B92 92

Frob (F-Statistic) 0

Log-Likelihood -31249

bodel Sum of Squares 2.15EHIE

sum-of Sgquared Errors 798377

Wlean Squared Error Z2MTT 5

otd. Error of Regression 145 92

Mean Abs. Dev. (MALD) ek

Mean Abs. % Err. (MAFE) 0.91%

Ljung-Box Statistic 45 88

Frob [Ljung-Bos) n.oa
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Industrial Model (TE_Ind NI

Total industrial sales were modeled using an econometnic approach. The shares
of individual rate class sales within the industrial class were modeled using an
exponential smoothing model for each rate class. Exponential smoothing models are like
taking a mowving average; however, in mowving averages the past chservations are
weighted equally, whereas exponential smoothing models assign exponentially
decreasing weights as the ohzervations get older In other words, recent ohservations are
given relatvely more weight in forecasting than the older observations.

Lpplying these shares to the modeled total industrial sales yields the final forecast for the

individual rate claszes,

Indzalesym=b1x Mar03 on+byx Dec_ 98 +bsx Jan 99 +bax May_ 99 +bsx Mov_59
thsxlec 99+ bhyx Apr 00 +hgxJan 01+ boxFeb Ol +bppx Sep 01 +bp =
Mar 02+bipxJul 02 +byax CDDy o+ bigs Empldanu, o+ bisx GDPMan, o+ biex
Feb+byrz Mar + bigx Apr +bigx May +boox AR(D) + bz MACL) + e,

where Mar(l3 on1s avanable equal to 1 for only Warch in and after 2003
Dec 98 1s avariable equal to 1 for only December 1995
Jan 991z avanable equal to 1 for only January 19599
May 9%1s avanable equal to 1 for only Apnl 1959
Hov 991z avariable equal to 1 for only April 1999
Dec 991z awvanable equal to 1 for only Apnl 1259
Apr 001z avariable equal to 1 for only Apnl 1999
Tan 011z avanable equal to 1 for only Apnil 1995
Feb 011z awvariable equal to 1 for only April 1299
wep 011s avariable equal to 1 for only Apnl 12599
Iar 021s awariable equal to 1 for only April 1999
Jul 021z awvanable equal to 1 for only April 1999
CDDymis the estimated cooling use for year (v) and month (tn)

Empldanuy, qis the manufacturing employment for AmerenUE service terntory for
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GDPMany, w1 s the manufacturing cutput for AmerenUE service territory for vear

{v1and month (m)

Feb 15 a variable equal to 1 for only Idarch

Ilar iz avaniable equal to 1 for only March

Aprigsavanable equal to 1 for only April

Ilay1s avariable equal to 1 for only May

AF(1) 12 the first order autoregressive vanable for the error term

LA (1) 15 the first order moving average variable for the error term

Variahle Coefficienl  StdErr T-Stal P-Value

Binarywars.Marl3_aon (27 ,382.10) 9,144 -2.39 034 %
Binarywars Dec 98 (4951272 14,910 -3.32 0.12%
Binarywars Jan 99 (46,926.00) 14,909 -3.15 0.21%
Binaryvars May 99 86,781 15,271 5E8 0.00 %
Bimarywars Mow 99 94 762) 14,799 -5.40 0.00 %
Binaryvars.Dec 59 43 611 14,812 2594 0.39%
Binaryvars. Apr 00 41 585 15,166 274 0.72 %
Binaryvars Jan_01 28120 14 5358 190 B.05 %
Binaryvars. Feb_01 45710 15 358 298 0.36%
Binarywars. Sep_01 43 B26.07 14 598 299 0.34 %
Birarywars Mar 02 (27 478.09) 15 480 -1.78 7 .86 %
Binaryvars.Jul 02 (55841) 14 B3 -3.80 0.02 %
ReviWWthrvars. COD 17 10 11.50 0.00 %
Economics. Emphdanu 2160 B19 3459 0.07 %
Economics. GO Phanu 3 il 0B ad.25%
Binaryvars.Feb (10,200 4 7B -2.14 345 %
Binaryvwars. Mar (11,437 5 8598 -1.934 5.50%
Binarywars Apr (14 BYE) 4 558 -3.02 0.31%
Binaryyars. May (25,436) 4 740 -5 36k 0.00%
AR 1 a 82 445 0.00%
Pl &1 (1 a -3.919 0.00%
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Regression Statistics

lterations 46
Adjusted Observations 137
Deg, of Freedom for Error 1B
FH-Squared 0.836
Adjusted H-Squared 0.808
Durbin-"atsan Statistic 2.084
Durbin-H Statistic H#IA
AlC 19 45
BIC 1991
F-Statistic 2820
Frob [F-Statistic) 0
Log-Likelihood -1495.4
todel Sum of Squares 1 4BE+11
sum of Sgquared Errors 2 B5E+10
Mean Sguared Error 2 ABEHS
otd. Error of Regression 15675 67
Mean Abs. Dev. (MAD) 10646
Mearn Abs. % Err. (MAFE) 2.16%
Ljung-Box Statistic 22 BB
Frob (Ljung-Box) 054

Industrial SG2 Share Wodel

Variahle Coefficient
aimple 0.18
Seasonal 044

Industrial TGS Share MModel

Variahle Caefficieni
aimple 013
Seasonal .30

Industrial SFPS Share Model

Variahle Coefficient
Simple 0.24
Seasonal 0.26

Industrial LFE Share Model

Variahle Coefficient
Sirmiple 0.21
Seasaonal 0.25
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Regression Statistics S65 BEs LGS LPS
lterations 1 1 1 1
Adjusted Observations 136 136 136 136
Deg, of Freedom for Error 134 134 134 134
H-Squared 0.753 0.803 0.591 0821
Adjusted R-Sguared 0.751 0.501 0.5588 0.8z
AlC 145 18.674 17.824 19 567
BIC 145 18717 17.867 1951
F-Statistic 20389 27280 895 58 30818
Frob (F-Statistic) 000 0.00 0.00 0.00
Log-Likelihood -11¥E 000 -14B083  -140302  -1521.56
Mean Ahs. Dev. (MAD) 921 7BEES4  4MTES 1181680
Mean Ahs % Err (MARPE) F.33% 519% 4.12% 5.31%

Horanda Model (UE Tnd HDWD

Horandaym=t1x CalDaysym+tbox AR + 2,0

where CalDaysymis the number of days 1n each calendar month

AE(1) 15 the first order autoregressive variable for the error term

Variable Caefficient StdEm T-Stal P\alue
CalWthrvars CalDays 11,186.504 13 845 96 0.00 %
AR 0.45 a 7.3z 0.19%
Fegrassion Statistics

lterations 4

Adjusted Obsenrations &

Deq. of Freedom far Error &

R-Squared 0.995

Adjusted R-Squared 0.398

Durbin-"Watsan Statistic 2 BOg

Durbin-H Statistic A,

AlC 1266

BIC 1268

F-Statistic 185642

Frob [F-Statistic) 0

Log-Likelihood -B0

Model Surm of Squares 24966351

Sur of Sguared Errors 1534678

hean Sguared Error 265780

otd. Error of Regression alE

hlean Abs. Dew. (MALY 304

hean Abs. % Err (MAPE) 0.09 %

Ljung-Box Statistic 0.00

Frob (Ljung-Box) 1.00
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Wholesale MModel (TE Wholesal e WD

TotalWoym=C + b1 s HDDy s+ box CDD it bax Feb + by x Apr +hsz Aug +hex
Mov + bz Perlncome m+bex May00 +box AuglS +bipx AR(1) + bz MAT +2,0

where HDD 15 the number of heating degree davs based on 657 in year {y) and month

(m)

CDDymis the number of cooling degree days based on 657 1n year (v) and month
()

Feb 1z a variable equal to | for only February

Aprigawariable equal to 1 for only Apnl

Augis avariable equal to 1 for only August

Hov 1z avanable equal to 1for only Hovember

PerIncomeym 15 the personal income for AmerenlTE service terntory for year (v)
and month (m)

Ilay00 1z avanable equal to 1 for only May 2000

Auglois avanable equal to 1 for only August 2005

AE(1) 15 the first order autoregressive vanable for the error term

IMA{) 15 the first order moving average variable for the error term

Variahle Caefficient StdErr  T-Stat  P-Value

COMST 17,007 .96 5,359 347 0.22%
Calthrvars HOD 9.02 1 711 0.00 %
Calthrvars. COD 43 .45 3 17.45 0.00 %
Binarywars.Feb (3,366) B21 £.22 0.00 %
Binary™ars. Apr (2,401 B37 -3.77 1 0.03 %
Binarywars. Aug 1,202 B1Y 1.942 5.89%
Binarywars. Mow i(1631) BO7 -2 686 0.89%
Econamics_Pro.FPetlncome 052 0.12 42594 0,01 %
Binaryvars. Mayd0 -BoE4 254 1432889 597 0.00%
Binarywars Augls 4708737 15836916 2967 0 40%
AR 0107 0159 0673 A0.32%
WA(T) 0.726 0121 B.001 0.00 %
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lterations 15
Adjusted Observations 89
Deg, of Freedom for Error 77
FH-Squared 0.5944
Adjusted H-Squared 0.836
Durbin-YWWatson Statistic 1.972
Durbin-H Statistic A
AlC 15.39
BIC 1573
F-Statistic 118.03
Frob [F-Statistic) 0.00
Log-Likelihood =780
Model Sum of Squares 558495529
sum of Sguared Errors 37872635
Mean Sguared Error 4258086
otd. Error of Regression 2064
Mean Abs. Dev. (MAD) 1349
Mearn Abs. % Err. (MAFE) 2B63%
Ljung-Box Statistic 12.97
Frob (Ljung-Box) 0.97

Eesults from the forecast models are provided in 22.030 (%) (B)y 2.1

Fealr Forecast Methodology

First step 1n the peak forecast step 15 modeling hourly load profiles. Use per
custatner class houtly load profile models are estimated for each of the subclasses using
three vears of hourly load data spanning the perod July 2003 to June 2006 MetrixL T,
Ttron’ s long-term load forecasting application, 15 then used to combine class and end-use
energy forecasts with hourly load profile forecasts and to adjust these profiles for line
losses.

Twenty-five equati ons are eshmated for sach profile model — a daily energy
Artificial Neural Network (AN model and twentyfour houtly regression models.
Eesults of the datly energy model are passedints the houtly models as independent
variables. In general, the model specification 15 the same across the profile classes. The
model specification 18 designed to capture the unpact of weather as well as day of the
week and season. Model vanables include daily heating and cooling degree-days, day of

the week and monthly binary wanables, binary variables for the major holidays, and
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interactions of these variables. To capture the non-lineanty of the relationship between
load and weather, model specifications include daly heating and cooling degree days for
multiple splines - HD' Dz with bases of 65 and 50 degrees, and CDD's with bases of 65 and
70 degrees. In general, this model specification fits the load research data relatively well
with adusted hourly RZ that vary from 070 to 0.95 with the hourly fit varving by
customer class (industrial classes tend to have lower adjusted R2j atd by hour of the day
{afternoon hours tend to have the highest adusted R2).

The hourly profiles are extended through the forecast penod. Final profiles
reflect the calendar and norm al weather conditions.

In an initial run, the forecasted profiles are fized using the 2007 calendar. This
initial fun 1z used to estimate the monthly and seasonal peak forecasts. The reason for the
initial fized calendar run 15 that Meérix LT allocates forecasted energy to hours and peak
using the class houtly profiles. Ifthe calendar 1z not fized, the allocation of energy to
hours (and thus peaks) changes over time as a result of changes in the calendar. As an
exatnple, less energy 15 alocated to weekdays 1n August 2008 than in August 2007 as
there 15 one more Saturday in August 2008, Since less energy 13 allocated to the 2008
weelk-days (more to the week-ends), the 2008 peak (which occurs on a weekday) can be
lower than the 2007 peak even 1f the 2005 energy forecastis greater.

The fized calendar run corrects this problem. Given the calendar is the same in
each of the forecast vears, the percent of the energy forecast allocated to the peak hour
will be the satme every year.

The final set of profiles reflects the actual calendar. These profiles are combined
in Metrizl.T with the peaks generated by the fized calendar run to produce the final
hourly load forecast,

Eesidential profiles are estimated for cooling, heating, and other use. Profiles are
constructed using end-use weather response functions developed as part of Itron’s
Ehapes database, which 15 an end-use library of shapes constructed by U3 region. The
shapes were developed from engineenng simulation runs for typdcal households with air
condittoning and electric space heating.

Heating and cooling weather response functions are stmul ated using 5t Louis

actual daily weather data over the same peniod for which residential load research datais
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available- Tuly 2003 to June 2006 This generates an initial use per customer houtly
heating and cooling load for this penod A base-use profile model 15 used to generate an
1nitial heurly load profile for residential base load The end-use results from the
stnulation are calibrated to actual residential class load research data.

Hourly end-use profiles models are estimated from the calibrated end-use hourly
load data. The profile models” functional forms are stmilar to that of the class models.
The cooling profile model includes daly cocling degree-days for multiple splines (base
65 and 70, binary variables for day of the week, month, and major holidays, daly
predicted cooling energy from an AT specification, and the interaction of daily energy
and TDINwith days of the weel, The heating profile model includes daily heating
degree-days for multiple splines (base 65 and 507, and the same binaty and interaction
variables as thatin the cooling profile model. The base-use profile model specification 13
stfnilar to the subclass models. The models fit the calibrate d end-use profile data

extremely well

Other-use use-per-customer W (Eed Actual) and (Blue Predicted)

—t — Freaddl

MR LTEU AL LY
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Heating use use-per-customer k'W (Eed Actual) and (Blue Predicted)
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The profiles are extended through the forecast penod using the forecast calendar
and normal daly weather. Az discussed above, the initial profile forecasts are based on a
fized calendar. The fized calendar run 15 combined with end-use energy forecasts and

aggregated to generate the residential class profile forecast The residential class profile
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forecast iz added with the other class hourly profiles resulting in an initial long-term
system hourly load forecast. As the calendar 1s fized, monthly peaks from the initial
fized-calendar run will increase owver time with forecasted class and residential end-use
energy forecast and the underlying load diversity associated with each customer class and
residential end-use. A& final set of end-use profiles are generated that reflect the actual
calendar. Eesults from the final profile run are combined with end-use energy forecasts

and monthly peaks from the fixed calendar run. Model statistics are bel ow:;

Eesidential useper-customer heating profile model resulis

Model Adj B-5¢ MAD Std Err

DalyEnergy 059 05 087
Laad 0.9% 002 0.04
Loadl 08% 002 0.03
Load2 093 001 0.03
Load3 08% 001 0.02
Loadd 083 001 0.02
Loads 08%  0m 0.02
Loads 083 001 0.01
Load? 0.9% 001 0.02
Loads 08% 001 0.02
Load? 093 001 0.03
Loadl0 0.8% 002 0.04
Loadll 0.9% 002 0.05
Loadl2 0.8% 003 0.05
Loadls 093 003 0.0&
Loadl4d 0.8% 004 0.06
Loadls 093 004 0.07
Loadld 0.9% 004 0.08
Loadl? 093 004 0.08
Loadls 0.9%  0.04 0.07
Loadl? 0.9% 003 0.06
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Load20
Load2l
Load22
Load2s

0.99
.99
0.99
.99

Load Analysis and Forecasting
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MAD Std Err
0.03 0,06
0.02 0.05
0.0z 0.05
0.02 0.04
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Model
DalyEnergy
LoadO
Loadl
Load2
Loads
Loadd
Loads
Loadé
Load?
Loads
Load®
Loadl0
Loadll
Loadl2
Loadl3
Loadl4d
Loadl5
Loadlé
Loadl?
Loadls
Loadl?
Load20
Load2l
Load22
Load2s

Adj R-Sq

0.59
0.99
0.59
0.99
0.59
0.9%
0.59
0.99
0.99
0.59
0.99
0.59
0.99
0.59
0.99
0.59
0.9%
0.99
0.59
0.99
0.59
0.99
0.59
0.99
0.59

MAD

0.28
0.01
0.01
0.01
0.02
0.02
0.02
0.02
0.02
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

std Err

0.4z
0,02
002
0,02
002
0.03
0,03
0.03
0.02
0.0z
0.02
0.0z
0,02
0.01
0,01
001
0.01
0.02
0.0z
0.02
0.0z
0.02
0.0z
0,02
002
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Model
DalyEnergy
LoadO
Loadl
Load2
Load3
Loadd
Loads
Loadé
Load?
Loads
Load®
Loadl0
Loadll
Loadl2
Loadl3
Loadl4d
Loadl5
Loadlé
Loadl?
Loadls
Loadl?
Load20
Load2l
Load22
Load2s

Adj R-Sq

0.al
077
.82
0.85
.86
0.86
0.588
0.8%
0.54
0.68
0.86

0.9
0.92
.92
0.93
L2
0.91
0.91
0.92
0.92
089
0.81
0.73
0,68

0.6

MAD DMAPE
055 276%
003 367
002 370
002  384%
002 3530
00z 376%
003 3659%
003 352%
003 325%%
003 328%
003 353%
003 364%
003  369%
003 3720
003 375
003 374%
003 37%%
0.04 3830
004 3730
004 367
004  356%
0.04  345%
0.04  324%
003 310%
003 357

Std Err

0a
0.04
0.04
0.02
0.03
0.03
0.04
0.04
0.04
0.04
0.04
0.05
0.05
0.05
0.04
0.04
0.05
0.05
0.05
0.0&
0.06
0.0&
0.05
0.04
0.04
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Commercial LGS profile model results

Model
DalyEnergy
Load0
Loadl
LoadZ
Loads
Loadd
Loads
Loadé
Load?
Loads
Load?
Loadl0
Loadll
Loadl2
Loadls
Loadl4
Loadld
Loadlé
Loadl?
Loadls
Loadld
Load20
Load2l
Load22
Loadd3

Adj R-Sq

0.94
0,76
076
L
0,78

0.8
0.81
0.85

0.9
0.92
.93
0.93
0,54
0.95
0,95
0.35
0.94
0,54
0.93
052
0.92
021
0.5%
.86
0.85

60,594
204
374
263
569
369
3.4

28
576
363
557
364
265
362
263
581
391
558
385
554
334
=14
307
221
513

2.79%
5.33%
5.2%%
5.22%
5.24%
5.06%
4.79%
4.58%
5.95%
3.59%
2 40%
3.38%
2360
3.32%
2.34%
3.55%
3775%
Z89%
3.88%
572%
3.62%
2.54%
367%
4.11%
4.21%

MAD MAPE Std Err

80,52
502
4.93
4,86
4.85
454
4.91

5
4.97
458
4.81
4.52
4,93
4.87
4.87

5
5.07
5.13
5.03
4653

4.4
4.2
4.11
4,15
4.06

Page 152 of 335



4 CSR 240221030
Load Analysis and Forecasting

Commercial LES profile model results

MModel Adj R-5q MAD  MAPE Std Err
DalyEnergy 0.85 482396 356% 626247
Loadd 076 22375 424% 29505
Loadl 076 22005 4.1%% 28919
Load2 076 216358 413 23648
Load3 077 21384 4.0%%% 28185
Loadd 077 21655 4.0%%% 28702
Load5 0% 218%4 4.05% 28175
Loadé 0.81 2259 4.03% 20668
Load7 0.83 2304 35%% 301.21
Loads .86 2531635 393% 28982
Load? a7 22966 383 29693
Loadl0 087 22487 374% 28918
Leoadll Deg 22357 370 2875
LoadlZ 088 22296 367% 28331
Loadl3 Dad 222050 365 28616
Loadl4d 088 22482 372% 28063
Loadls .87 22296 373% 28957
Loadlé 0a7 21584 366%W 2807V
Loadl? 086 21491 372% 2752
Loadls 0.&4 2086 371% 27158
Loadl® 0.53 2001 374% 270,01
Loadz0 083 2015% 368k 26371
Load2l 082 20467 37%% 26653
Loadz2 el 2062 Eu4% 26910
Load23 07% 20723 390% 27039
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Commercial 333 profile model results

Model AdjRSq MAD MAPE Std Err
DailyEnergy 0.95 239 348% 3.16
Load) 0.8 013 566% 0.17
Load] 081 013 581% 0.17
Load? 0.82 012 579% 0.16
Load3 082 012 5.80% 0.16
Loadd 083 012 573% 0.16
Load5 0.83 012 573% 0.16
Loads 0.86 013 538% 0.17
Load? 0.9 014 556% 0.18
Loads 0.93 015 5.20% 0.21
Load? 0.94 016 4.90% 0.22
Loadl0 0.94 017 4.69% 0.22
Loadll 0.94 017 471% 0.23
Loadl2 095 017 478% 0.23
Loadl3 0.95 018 4.95% 0.24
Loadl4 0985 018 512% 0.24
Loadl5 0.95 019 530% 0.25
Loadlé 0.94 018 542% 0.24
Loadl7 0.9 018 55%% 0.23
Loadl8 0.88 017 5.54% 0.22
Load19 0.86 016 545% 0.22
Load20 0.85 015 5.24% 0.21
Load21 0.84 014 522% 0.19
Load22 0.88 011 4.37% 0.14
Load23 082 01 435% 0.13
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Commercial 3PS profile model results

Model AdjR-Sq MAD MAPE
DailyEnergy 0.91 48045 3.01%
Load0 0.81 2081 348%
Loadl 081 202 342%
Load2 0.81 1983 3.36%
Load3 0.82 1942  3.29%
Loadd 0.84 1909 3.18%
Load5 0.85 2004 3.20%
Loadé 0.86 2254 341%
Load? 0.88 2428 3.51%
Loads 0.8 2522 354%
Loadd 091 2574 3.55%
Load10 0.91 2585 354%
Loadll 0.91 26 3.53%
Load12 0.92 2558 348%
Load13 0.92 2565 3.48%
Load14 0.92 2585 3.54%
Load15 0.92 2535 3.52%
Loadl6 0.92 2435 3.46%
Load17 091 2318 3.36%
Load18 091 2217 3.20%
Load1% 0.8 2122 321%
Load20 0.89 2088 3.23%
Load21 0.88 2012 3.18%
Load22 0.87 1947 3.16%
Load23 0.86 19 3.14%

Std Err
611.91
26,48
25 96
256
24,85
24.3
25.55
28.51
3137
32.34
3318
3336
3333
32.93
33.01
3312
32.37
31
2T
28.14
26,87
26 37
2539
24 48
24
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Model
DalyEnergy
LoadO
Loadl
Load2
Loads
Loadd
Loads
Loadé
Load?
Loads
Load®
Loadl0
Loadll
Loadl2
Loadl3
Loadl4d
Loadl5
Loadlé
Loadl?
Loadls
Loadl?
Load20
Load2l
Load22
Load2s

Adj R-Sq

0.87
0,73
072
0,71
067
0.6%
0,78
0.584
0.586
0.83
0.53
0.85
0.56
086
0.56
054
0.7%
077
0.76
078
0,79
0.77
0.76
077
0,76

MAD

20755
$97
865
9,58
865
989
843

1075
11.74
13.11
13,13
12.65
12.64
1245
12,88
1318
13:93
1325
12.%4
1231
11.%1
1154
11.72
11.14
10.21
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MAPE

5.22%
13.08%
12.46%
12.61%
12.93%
12.71%
11.59%
11.84%
11.51%
12.86%
12.36%
11.58%
11.56%
11.31%
11.55%
12.60%
14.71%
15.54%
17.12%
19.02%
16.86%0
15.50%
17.45%
17.49%
14.33%

Std Err
25911
1258
1517
1298
BT
1507
1522
14 8%
1582
17 58
17.45
16 83
16,75
1672
17.62

181
1225
1862
1785
17.05
16 36
16,63

16.4
15,59

147
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Model
DalyEnergy
LoadO
Loadl
Load2
Loads
Loadd
Loads
Loadé
Load?
Loads
Load®
Loadl0
Loadll
Loadl2
Loadl3
Loadl4d
Loadl5
Loadlé
Loadl?
Loadls
Loadl?
Load20
Load2l
Load22
Load2s

Adj R-Sq

0.83
076
0,76
076
L
077
0,79
0.81
0.52
0.83
0.53
0.&4
0.53
0. 54
0.54
054
0.54
0.53
0.83
0.53
0.&82
0.81
0.al

0.8

0.8

MAD
5300
35,1
38021
37146
36614
372.06
R
383563
392.05
400.37
397.24
38762
385 87
391 64
39742
33051
383571
3866
38257
381.44
378591
7803
37652
385.17
35442
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MAFPE
351%
4.27%
4.17%%
4.09%
4.05%
4.13%
4.15%
4.059%
4.16%
4.24%
4.15%
4.10%
4.12%
4.10%
4.15%
4.12%
4.059%
4.18%
4.13%
4.13%
4.11%
4.11%
4.10%
4.16%
4.16%

Std Err
112236
51342
495 23
48539
479 58
48526
49724
510.28
51728
526.21
515994
5071
513.26
512,63
51872
512.54
503.14
51327
505.2%
502774
50045
500.23
497 41
50327
505.47
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Model
DalyEnergy
Load0
Loadl
LoadZ
Loads
Loadd
Loads
Loadé
Load?
Loads
Load?
Loadl0
Loadll
Loadl2
Loadls
Loadl4
Loadld
Loadlé
Loadl?
Loadls
Loadld
Load20
Load2l
Load22
Loadd3

Adj R-Sq

0.52
0,75
075
0,76
0,75
077
0,77
0.75

0.a

0.8
0,79
0,78
0,79
0.7%
el

0.8
077
0.73
0.67
0.67
0,68
071
0,71
0,74
075

MAD MAPE

11,88  13.4%%
044 2276%
044 20.35%
044 2151%
043 2071%
043 19.37%
048 187%%
072 18.26%
054  20.34%
097  19.8s%
102 12.21%
1.04  19.08%
102 1557%
1.02  18.858%
1 1587
086  21.01%
Oad  19.22%
062 1540%
054  21.60%
047 134.30%
045  23.5%%
042 3135
045 6876%
042 27.04%
042 43.30%

Std Err

16.2
.59
0.5%
0.6
0.5%
0.58
0.66
1
1.27
1.33
1.3%
1.41
1.3%
1.41
1.36
1.33
116
0.83
0.71
062
0.58
.55
0.58
0,56
0.57
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Industrial SPS profile model results

Model Adj R-Sq¢ MAD MAPE Std Err
DralyEnergy 0,591 87016 4.35% 115031
Load0 .84 3545 508% 54.41
Loadl Dad 3825 45 52.33
LoadZ 082 3834 504% 5213
Loads .82 375 501% 50.91
Loadd 084 35.0% 497 5111
Loads 087 3852 486% 51.31
Loadst 0.3 4005 452% 3355
Load? 092 4036  4774% 54.55
Loads 0,592 4067 470% 55.0%
Loads 0.92 4164 475 56.21
LoadlD 0592 4208 473% 56.34
Loadll 092 4244 4380% 56.58
Loadl2 0,93 4255 475% 56,96
Loadls 093 4245 47 5713
Loadld 093 4152 472% 55.94
Loadls 0.92 4062 4774% 54.26
Loadlé 0.92 4095  4.86% 54.32
Loadl? 091 4044 455 53.1%
Loadls 091 4054  4.96% 53.93
Loadl% 0% 4031 454% 5332
Laoad20 0.8%  41.04  5086% 54.09
Loadz1 0.8% 4055 455 53.83
Load22 .88 356%  496% 54:11
Load23 et 3543 4534 53778
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Lighting profile model results

Model
DalyEnergy
Load0
Loadl
LoadZ
Loads
Loadd
Loads
Loadé
Load?
Loads
Load?
Loadl0
Loadll
Loadl2
Loadls
Loadl4
Loadld
Loadlé
Loadl?
Loadls
Loadld
Load20
Load2l
Load22
Loadd3

Adj R-Sq

1
012
DTS
012
0.12
012
0.8%
0.98

0.a

1

1

0.9
0.97
0.98
0.97
.92
012
012
DTS
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0.12
0.01
0.01
0.01
0.01
0.01
0.05
0.07
0.04

0

[ s s N s T

0.04
0.05
0.06
0.07
0.04
0.01
0.01
0.01

0.74%
0.73%
0.73%
0.73%
0.75%
0.73%
4.46%
12.81%
15.71%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
5.20%
5.25%
5.53%
10.81%
4.05%
0.73%
0.73%
0.73%

MAD MAPE Std Err

0,14
001
0.01
001
0.01
0.01
0.08
0.0%
0.07

= oD O D . xe o

0.06

0.1
0.0%

0.1
0,06
0,01
001
0.01
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Woranda profile model results

Model
DalyEnergy
LoadO
Loadl
Load2
Loads
Loadd
Loads
Loadé
Load?
Loads
Load®
Loadl0
Loadll
Loadl2
Loadl3
Loadl4d
Loadl5
Loadlé
Loadl?
Loadls
Loadl?
Load20
Load2l
Load22
Load2s

Adj R-Sq
0.38
0.13
0.19
0.21
0.13
0.24

0.1
0.12
0.11
0.12
0.03
0.09
0.07
0.03
0.03
0.11
0.06
0.08
0.03
0.09
0.11
0.02
0.04
0.12
0.17

MAD MAPE

25424 55
176395
186527

181%.2
182596
150969
172435
172842

22469
247563
4341772
298632
286951
400402
2900.03
225321
205763
237146
207658
2373.96
1584 42

1864.3
175007
1910.98
1646.91

0.26%
0.35%
0.40%
0.39%
0.35%
0.32%
0.37%
0.37%
0.45%
0.54%
0.96%
0.65%
0.63%
0.55%
0.63%
0.48%
0.45%
0.51%
0.45%
0.52%
0.534%
0.40%
0.35%
0.41%
0.35%

Std Err
39003.0%
245164
3611.33
333875
345861
232858
4117.13
3317.62
4297 34
4519 32
9054 23
5821.55
£914.06
BHH3.B2
¥l 18]
4061.68
4341.34
5001.35
5172.03
5553.06
4037 36
425912
4551.8%
275544
335846
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Wholesale profile model results

Model
DalyEnergy
Load
Loadl
LoadZ
Loads
Loadd
Load5
Loads
Load?
Loads
Loads
Loadl0
Loadll
Loadl2
Loadls
Loadl4
Loadls
Loadlt
Loadl?
Loadls
Loadld
Load20
Load2l
Load22
Load23

Adj R-Sq

0.91
052
0.81
051
0.81

0&
0.82
0.83
0.85
0.86
053
0,89
0.51

0.9
0.1
0.92
052
0.91
0.89
0.8%
0.89
0553

0.9
0553
0.89

1127365
53504
504.17
450,88
459 95
454.14

465.1
507.95
51538
505.04
521.58
545.47
57586
615,58
63608
661.34
£33 56
730,36
73607
691.06
633,53
606,05

5716

5171

4738

MAD MAPE

4.06%
5.44%
5.40%
5.32%
5.15%
5.05%
4.53%
4.58%
4.772%
4.41%
4.33%
4.537%
4.51%
4.75%
4.52%
5.08%
5.25%
5.51%
5.45%
5.15%
4.76%
4.63%
4.54%
4.47%%
4.54%

Std Err
1535902
70683
71186
67745
646 48
633,98
6543 66
70535
724
71204
71788
74714
78564
852 82
w701
Q047
838.65
899295
1006 96
96245
82012
8393
79298
72548
6618
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In developing the hourly load profiles, one of the tasks 13 to capture a typical daily
weather pattern. Ideally, these profiles will capture extreme, moderate, and temperate
days, and reflect a “typical” weather pattern. The daly nonmal series 13 then used to
drive class and restdential end-use profile models through the forecast pertod

Hormal daily degree-days are calculated using rank and average approach. The
process entail s first constructing daily historical degree-dayvs. Historical daily degree-
days are then ranked {or sorted) within season and year from the highest to lowest
degree-day. The next step is to map the calculated degree-day duration curves to a daily
weather pattern. & typical HDD and CDD weather pattern 15 calculated from thirty-vears
of historical daily degree days over the period 1971 to 2000, The typical weather pattern
is calculated by averaging actual daily degree-days by date (i.e., all the January 1°%s are
averaged, the January o™ are averaged, ..., December 315 are averaged).

The calculated normal degree-day duration curves are mapped to the weather
pattern. The highest degree-day from the weather duration curve 1s mapped to the
highest degree-day in the calculate d datly weather pattern; the second highest degree-day
15 mapped to the second highest degree-day, and so on. This process continues untl all
cal culated degree-days from the normal daly duration curve are mapped to a specific day
on the daly degree-day weather pattern. The daily normal degree-day senes 15 repeated
for each of the forecast vears, and 1s used to generate the preliminary class and residential
end-use profile forecasts.

Mext step in the process 13 generating a system houtly forecast using the build-up
approach, This entails combining the class and end-use energy forecasts with the
profiles, and then aggregating the class and end-use forecast to a svstem hourly load. The
forecast 15 generated using a two-step process. The first step 1s used to generate a
monthly peak forecast; this entails executing the undetlving profiles using a fized
calendar, combining the energy forecast with the fized calendar profiles, and calibrating
the initial model peaks with actual system demand. In the second step, final calibrated
monthly peaks are combined with the energy forecasts, and class and end-use profiles
that reflect the actual calendar.

1. E=zecute load profile models for actual daily weather conditions and calendar
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2 Combine resulting profiles with customer class and end-use energy estimates for
actual weather conditions and line losses
3 Addwup customer class and restdential end-use profiles

4 Compare buildup shape against actual system load

Figure below shows the comparative results for Tanuary and Tuly 2005

Actual (Fed) and Build-up (Blue) System Houtly Load Comparison
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The butld-up forecast1s calculated using MeirixL T Baick Transform Objecés. The
butld-up approach generates a reasonable forecast when the profile 15 compared against
actual system load (excluding Moranda) The forecast can be improved slightly using a
Metrixl T Scaling Transform The scaling transform calibrates the build-up Forecasttoa
scaling variable target — in this case the target 15 actual system load.

Lz explaned earlier, the process of combining energy forecasts with profiles that

reflect the actual calendar tends to resultin “neisy™ peak forecasts —that 12, the peak can
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be up 3% one vear and down 1.5% the next vear, for example. The variation 1n monthly
peaks has nothing to do with weather or changes in energy growth, but rather the shifting
days in the calendar over time. To resolve this problem, in the initial forecast run the
class and end-use profiles are generated using a fxed calendar through the forecast
pertod, the 2007 calendar 15 repeatedin each forecast year. The resulting profiles are
combined with the annual class and residential end-use energy forecast and adusted for
losses. The class and residential end-use profiles are aggregated to generate a system
hourly load forecast. The monthly peaks are extracted from the fized-calendar system
hourly load forecast. The resulting monthly peak forecast will show consistent growth
that reflects the class and residential end-use energy forecasts and underlying class and
etid-usze load diversity.

The build-up forecast model will tend to under-estim ate the system peak. Thisis
att cutcomme of the shape estimation process that 15 based on houtly load regression
models. The regression models minimize the sum of the squared residuals for all hours —
this includes low load hours as well as the peak hour, As the model gives equal weight to
all hours, the regression line will tend to under predict the extreme or peak hours though
ot average will generate a reasonable profile. To correctthis bias, the peak demand from
the build-up model 15 calibrated to the 2006 weather normal peak {excluding Meranda).
The Tuly 2006 peak demand from the builld-up model 15 7 857 MW, The weather-
normalized July 2006 peak excluding Moranda 15 7,969 MW, The calculated peak
adjustment facter 13 1.014 (uhy 2006 Weather Norma! Feak ! Build-up 2006 Feak
Forgeast). Thiz adjustment factor 13 applied to the July peak forecasts from the buildup
model forecast Build-up peak demand forecast for the other months are also evaluated
against expected peak demand. When compared with expected monthly peaks, the buil d-
up model tended to over-estimate February peaks and under-estimate Apnl meonthly
peaks. A 090 factor 15 applied to the Februaty monthly peak forecasts and a 1. 10 factor
15 applied to the Apnil peak demand forecast.

In the final run, the customer class and end-use profile models are executed
through the forecast period with the acfuad calendar and normal daly degree-days. A
separate houtly load forecast for Moranda is added to the calibrated buil d-up forecast.

Final monthly peak results are provided to Eesource Planning for the integrati on analysis.
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Below 13 a figure that shows the total system forecast and contnbution of each

revenue class to the peak growth.

12,000 4
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5,000 - |
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4000 O Res idential
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206 200 a2 015 a1z 2 g mar 200

Eesidential and commercial classes are responsible for most of the growth 1n
system peak demand. On the other hand, industrial coancident peaks decline steadily
through the forecast pertod and Other (Moranda, wholesale and lighting) categery

remains stagnant after the drop in 2009 due to the wholesale contract expirations. The
results are prowvidedin 22.030 (5 (B 2.D.

CSR 240-22.030 (5) (B) 2.B

B.End-use detail. For each major class, the utility shall forecast hoth monthly
energy use and demands at time of the summer and winter system peaks. Where
information is availahle for a major class, the utility shall provide forecasts of the
monthly energy and dem and at the time of summer and winter system peaks by

heating, conling and other uses.

Forresidential, commercial 3352 and commercial LGS classes, the SAE model

specifications allow AmerenTE to estimate aggregate heating, cooling, and “other use”
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sales for the forecast period. Also, heating, cooling and other use coincident demand

forecasts for the residential sector are obtatned and provided in 22 030 (30 (B) 2.1

CSR 240-22.030 (5) (B) 2.C

. The stock of energy-using capital goods. For each end use for which the utility
has developed measures of the stock of energy-using capital goods and where the
utility has determined that forecasting the use of electricity associated with these
energy-using capital goods is cost-effective and feasible, it shall forecast those
measures and document the relationship hetween the forecasts of the measures to
the forecasts of end-use energy and demands at time of the summ er and winter
system peaks. The values of the driver variabhles used to gener ate forecasts of the
measures of the stock of energy-using capital goods shall be specified and clearly

documented.

Forecasts for the stock of energv-using capital goods are required to build bottom-
up end-use models like EEEPS and COMMEND modeling approaches, Since
AmerenTE uses SAE models and econometric models, stock of energy-using capatal
goods and the forecasts for these measures are not need for its forecasting process and are
not developed AmerenUE used EIA s efficiency and saturation data for the West Morth
Central census region after adjusting the saturati on data with the results from Idissoun

statewide Eesidential Lighting and Appliance Saturation and Efficiency Study.

CSR 240-22.030 (5) (B) 2.D

D. The major classforecasted use per unit shall he compared to historical trends in
weather-normalized use per unit. Significant differences hetween the for ecasts and

long-term and recent trends shall be analyzed and explained.
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Forecast results on a calendar month basis ate provided below, the calendar

month weather-normalized history 13 obtaned from the forecast model transformations.

Tahble (5) (B)-25: Eesdential heating-use forecast (Calendar tnonth - GWh)

ear

Jar Feb Mar

Ape May Jun dul

Ay Sep

Ol Moy Dec Summer MonSummet

RLTg BT |

1933
1936
1937
1985
1939
2000
20Mm
2002
2003
2004
2005
2006
2007
2003
2009
2ma
201
2mz2
2M3
204
2M5
206
2my
203
2ma
2020
20
2022
2023
2024
2023
2026
2027
2025
2029
2030

231
360
avz
81
o
297
Bav
G1d
G2
E45
(=12
B75

422
430
438
446
453
459
466
473
485
495
507
517

5
By
327
333
337
342
347
Fa3
361
369
Kri)
386

197
160
163
166
163
17
174
176
181
184
18
195

43
43
a0
a1
a1
52
33
a4
a3
56
a7
29

q

hin & A L& b

n

1]

oDoooo o oo ooo

i i e, ok

23
23
29
29
30
30
H
H
32
33
33

133
135
137
140
14
144
146
144
133
1356
158

306
m
e
342
326
335
336
343
3
354
367

430
00
a0g
=i
522
531
334
a0
a3
75
584

32
33
34
34
35
35
36
36
a7
35
39

2422
2 466
2,511
2,555
2,590
2627
2 68
2716
2,781
2,538
2,804

2455
2444
2545
2540
2625
2663
2704
2752
2818
2877
2943
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T ahle (5) (B)-26: Eesidential cooling-use forecast (Calendar month - GWh)

wear  Jan Feb o MaroAp May Jun ool Aue Sep O Moy Dec Summer MonSummer Snnud
1935 ¥48 0 38 189 458 B3S SO02 281 48 35 2019 287 2476
1996 YO 39 B0 462 B33 597 283 483 35 2035 259 2294
1997 8 39 162 46¥ FOO BO3 286 49 35 2 056 262 2318
1998 g0 40 163 471 703 BO9 239 43 ZE 2077 2684 251
1239 a1 40 164 473 710 B11 290 439 36 2,084 265 24
2000 a1 40 163 477 715 B16 292 S0 36 2,10 2BV 2358
2001 22 41 166 480 721 B2l 295 S0 36 217 269 2356
2002 22 41 BT 483 T25 B2S 2096 S0 37 2129 27 2400
2003 23 #1470 49 FIT B34 302 51 37 2164 275 2439
2004 24 41 170 494 741 B3V 303 51 3B 2175 278 2450
2005 g6 43 1175 505 757 BSE 311 53 38 2230 283 2513
2006 a7 a3 17610
2007
2002
2004
2ma
201
2Mz2
2Ma3
2Ma
2Ms
2Me
2My
2Ms
2ma
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030

Lo S e e S o e e R oy e |

o S s T e R A e Y e Y e o e
o

oo oo o oo oo oo

Pace 199 of 335



4 CSR 240221030
Load Analvysi s and Forecasting

Tahble (5) (B)-27T: Eesidential other-use forecast (Calendar month - GWh)

ear Jan Feb Mar  SproMay  dun Jul g Sap Qct MNow L Summer Monfummer  2onuoal
1995 409 500 445 472 421 a01 551 615 424 431 472 2,028 3402 $3490
1996 a18 438 536 482 454 450 580 581 554 502 444 A02 2165 3 84 6,107
1947 569 403 521 482 442 431 511 589 540 438 450 523 b el 3084 GIADG
1992 A28 494 614 494 504 624 a7 528 G52 A16 482 G465 2237 4,138 6375
1999 i 1 537 534 G085 &07 14 408 G249 G576 414 441 A40 236 4,188 H504
2000 596 521 531 480 A02 554 G35 BED 606 G544 512 590 2,455 4276 BTR0
zom 632 | G55 489 465 biLil] G0 G266 531 A51 538 611 2401 4062 HFE3
2002 GG 556 619 527 528 577 631 G20 609 561 547 701 2,437 4708 Ti45
2003 617 608 G637 533 560 573 Gifi 1 658 588 A34 LT i) 2480 473 727
2004 715 G 634 558 527 564 627 G 616 538 588 674 2,452 4050  FA03
2005 628 5562 600 G490 G40 fi 23 502 G490 2602 5023 THI0
200G L] fi18 (il

2007
2003
2009
o0
o1
2012
2013
2014
2015
2016
7
bR E
2014
2020
g
r022
2023
2024
2025
2026
2027
2028
029
2030
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Tahle (5) (B)-28: Total residential forecast (Calendar month - GWh)

Ve Jam Feb flar  Ppr by Jurny i fug Sep Lt P Dec Summer MonSummer  Snnual
1995 a1 223 i (3] 283 1189 1,144 924 665 740 a62 4,140

1996 1079 28 belei] G5 {ifiie] 916 13274 1.178 BEh BES A3 1,00 4234 G666 10,900
1997 1,140 a3z 256 695 G54 ase 1212 1,193 855 674 VO 1031 4212 G757 10969
1998 1,169 a4 254 700 fia 999 12E1 1,198 av0 T05 aps 1,062 4348 6957 11305
1999 1152 Q40 379 713 722 aaz 1308 1244 a4 705 ax1 1.062 LR EL) T.044 11478
o000 1,193 qa0 281 639 e 103s 13581 1EFT 28 738 247 1,121 4541 TAvD 11,761
001 1238 oLk i o4 B34 1038 1361 1248 Q06 747 77 1,150 4553 Y299 118563
X0z 12860 1,030 950 T4 v48 1065 1356 1046 936 a0 94 1,251 4603 TG94 12387
2003 1249 1,093 297 755 75 1,068 12399 1,293 431 743 Q15 1247 4681 Tor9d4 12475
w004 13600 1,186 1,011 783 fhd 1063 1368 1,382 a5z 795 952 1,254 4665 8064 12,730
2005 1407 1,142 1015 205 T84 1,010 1447 1,346 967 8§19 Q63 1,280 4871 3,215 13,086
2006 1439 1,037 1,049 220 852 1,141

2007
2008
2009
2010
o1
2012
2013
2014
015
2016
017
2018
014
2020
2021
2022
2023
024
2025
2026
2027
028
2029
2030

Page 201 of 335



4 CSR 240221030
Load Analvysi s and Forecasting

Tahle (5) (B)-29: Commercial 3G5 heating-use forecast (Calendar month - Wh)

ear Jan Feb Mar 2peoMey Jun Jul fug Sep Ot Moy Dec Summer MorSummer Annuasl
1895 7487 42 A g 1 .0 0 4 18 42 &7 4 327 33
1906 7F 59 44 22 T 1 0 0 4 19 44 5 342 345
1907 g2 B3 47 M 1 0 0 4 20 47 VB 5 3BT av2
1008 85 BE 49 25 T 1 0 0 4 M 45 77 5 379 354
1994 g5 BT 50 25 g 1 .0 0 4 21 43 78 5 356 392
2000 g9 B3 51 25 g 1 .0 0 5 22 &0 &0 5 393 395
200 0 B9 52 26 g 1 0 0 5 22 50 80 = = 401
2002 a0 B9 51 26 g 1 0 0 4 2 493 74 5 394 399
2003 89 B9 51 26 3 1 0 0 4 22 49 78 5 392 395
2004 a0 B3 51 25 g 1 D0 0 4 22 80 80 5 393 303
2005 a0 B9 52 B g 1 0 ] 5 22 5 # 5 399 405
2006 92 7 53 2B g 1

2007
2005
2009
20a
201
2mz2
203
204
2Ma
206
2my
208
2m9
2020
20
2022
2023
2024
2025
2026
2027
2025
2029
2030
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Tahle (5) (B)-30: Commercial 365 cooling-use forecast (Calendar month - GWh)

Wear  Jan Feb Mar Sor May dun Jdd Sug Sep O pov Dec Summer MonSummer  Annusl
1935 0 ] 1 5 20 57 &5 73 35 = K] 0 2a0 32 281

1996 0 ] 1 R I &a Y& 36 & i 0 259 33 292
1997 0 ] 1 522 B4 g7 23 40 K ] I} 283 3B 319
1998 0 ] 1 & .22 BS 92 24 40 7 ] 0 287 36 323
1239 i} ] 1 B 23 67 100 a5 41 7 1 1] 294 ar a3z
2000 0 1] 1 B 23 65 102 a5 42 7 1 o 289 a5 337
2001 I} ] 1 B 24 65 102 g5 42 7 1 0 200 a8 339
2002 0 ] 1 B 24 68 102 23 4 7 1 ] 2949 i 337
2003 0 ] 1 6 23 68 12 08 42 7 1 ] 299 a8 337
2004 0 ] 1 B 23 B8 102 &8 42 7 1 1] 24949 T 337
2005 I} ] 1 6 24 F0 10 a0 43 7 1 1] 305 39 347
2006 0 ] 1 E 25 1M

2007
2005
2009
20a
201
2mz2
203
204
2Ma
206
2my
208
2m9
2020
20
2022
2023
2024
2025
2026
2027
2025
2029
2030
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Tahble (5) (B)-31: Commercial 235 other-use forecast (Calendar month - GWh)

ear

Jan: Feb Mar

Apr May

Jun

Juf

Aug

Zep O Mow Dec Summer MonSummer

Annual

1933
1986
1987
1935
1939
2000
20Mm
2002
2003
2004
2003
2006
2007
2005
2009
20a
201
2mz2
203
204
2Ma
206
2my
208
2m9
2020
20
2022
2023
2024
2025
2026
2027
2025
2029
2030

184
192
192
1a3d
204
21
203
205
214
224
228

1M
191
183
172
187
192
193
193
185
218
2M
20

195
186
194
194
200
203
207
216
204
Py
206
223

192
174
186
195
135
130
194
2245
193
20
M3
215

178
186
181
199
202
214
213
2148
207
215
220
233

187
194
197
205
208
214
218
224
219
220
230
227

206
224
185
205
215
224
241
240
230
229
36

203
200
210
218
220
228
225
23
229
233
235

0
&2
X3
X8
8
44
20
23
0
52
30

20
194
206
220
242
ey
22
247
228
233
236

177
182
174
192
209
208
200
205
208
215
216

133
184
184
197
208
210
205
208
22
215
217

g16
[R5
a0a
8
g
s
290G
915
833
15
932

1,317
1 492
1 506
1,560
1610
1 543
1 650
1 594
1 G4
1,734
1.731

2332
2314
2,394
2,482
2528
2,557
2612
2542
2 549
2 663
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ear

Jan: Feb Mar

Apr May

Jun
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Juf

Aug

Sep O

Moy Dec Summes MonSummer

Annual

1933
1986
1987
1935
1939
2000
20Mm
2002
2003
2004
2003
2006
2007
2005
2009
20a
201
2mz2
203
204
2Ma
206
2my
208
2m9
2020
20
2022
2023
2024
2025
2026
2027
2025
2029
2030

266
274
278
276
293
302
293
294
304
314
320

247
250
245
238
294
260
262
262
296
285
270
271

239
231
243
244
251
255
259
265
256
273
259
276

218
2
M5
25
225
2
23
295
2
235
245
247

204
213
21
228
233
245
245
251
238
246
252
265

244
253
262
270
276
282
287
293
288
289
300
295

281
2
284
302
6
326
343
342
x|
I
341

276
277
293
300
307
A6
G
318
My
I
J26

238
Xz
M7
253
a
X5
X6
x4
X
&g
g

225
224
233
245
230
249
230
255
256
262
265

214
226
227
21
258
234
231
255
258
265
267

2a0
255
2324
274
236
290
285
287
2m
295
298

1,070
1,103
1,087
1,126
1172
1,190
1,212
1,222
1,203
1,219
1,245

1 602
1 BET
1,808
1,975
2,034
2,074
2,054
2425
2074
2166
2470

2,970
3,005
3101
3,206
3,264
3,296
3,347
3.277
5,385
3415
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4 CSR 240221030
Load Analvysi s and Forecasting

Tahle (5) (B)-33: Commercial LGS heatng-use forecast (Calendar month - GWh)

wear  Jan Feb Mar Spr May dunocdul Aug Sep O Mow Dec Summer MonSummer Annud
1995 3 30 23 0N 3 0 0 1] 2 10 22 36 2 175 177
1906 4 3 23 12 4 0 0 ] 2 40 23 38 2 181 184
1997 43 33 25 13 4 0 0 1] 2 41 25 349 3 193 196
1908 45 34 2 13 4 0 0 1] 2 141 285 40 3 196 199
1999 45 34 26 13 4 0 0 1] 211 25 40 3 195 2
2000 46 35 26 13 4 0 0 1] 2 11 2B # 3 201 X4
2000 46 36 27 13 4 0 0 1] 2 11 2B # 3 204 X6
202 45 3B O E 13 4 0 0 ] 2 11 26 44 3 204 07
203 45 36 2T 13 4 0 0 0 21 26 M 3 204 a7
204 47 36 M 13 4 0 0 1] 21911 26 41 3 204 X7
205 4 36 27 13 4 0 0 1] 2 11 26 42 3 206 205
2006 47 36 27 14 4 0

2007
2005
2009
20a
201
2mz2
203
204
2Ms5
206
2my
20
2m9
2020
20
2022
2023
2024
2025
2026
2027
2025
2029
2030
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4 CSR 240-22.030

Load Analvysi s and Forecasting

Tahle (5) (B)-34: Commercial LGS cooling-use forecast (Calendar month - GWh)

ear

Jan Feb Mar Spor May Jun

Jul

Aug zep Od Mow Dec Summer Monsummer  Annual

1933
1986
1987
1935
1939
2000
20Mm
2002
2003
2004
2003
2006
2007
2005
2009
20a
201
2mz2
203
204
2Ma
206
2my
208
2m9
2020
20
2022
2023
2024
2025
2026
2027
2025
2029
2030

o S s T e R A e Y e Y e o e

oo oo o oo oo oo

1

| S % T S R %5 T S R T A N R R

L o o o A o R

30
30
33
33
33
34
33
35
35
35
33
36

]
Gats]
a5
g6
a7
a3
100
100
1m0
100
102
104

129
133
145
144
146
149
150
150
151
151
153

111
115
125
124
126
128
129
130
130
130
132

]
25
|
a9
&0
£
&1
£
E1
B2
53

9

2]
10
10
10
10
10
10
10
10
11

1

NS S S gl T~ - e

1]

oo oo o oo oo o

aao
3
425
422
425
437
440
441
443
443
430

A= S e A S AR

425
440
479
476
432
492
495
495
499
499
a0y
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4 CSR 240221030
Load Analvysi s and Forecasting

Tahle (5) (B)-35: Commercial LG3S other-use forecast (Calendar month - GWh)

ear

Jan: Feb Mar

Apr May

Jun

Juf

Aug

Sep O

Moy Dec Summes MonSummer

Annual

1933
1986
1987
1935
1939
2000
20Mm
2002
2003
2004
2003
2006
2007
2005
2009
20a
201
2mz2
203
204
2Ma
206
2my
208
2m9
2020
20
2022
2023
2024
2025
2026
2027
2025
2029
2030

403
395
40
413
396
447
233
434
475
438
222
3224

369
383
K1)
368
395
463
402
a09
485
433
470
476

avd
3
&1
399
412
4m
425
3
475
464
452
495

J44
360
37g
386
464
416
413
424
43
451
475

344
357
350
373
426
395
423
458
450
438
473
300

360
376
386
396
426
437
428
410
451
476
438
304

Fad
3Ta
371
3
a7g
412
436
436
454
473
440

349
a7a
3e0
382
a7
"y
432
4352
449
479
439

3z
=4
=4
St
414
403
433
447
455
455
a00

arg
383
389
384
456
440
457
471
469
494
022

344
372
arz
393
445
4353
412
424
4B5
478
474

3va
385
393
432
455
464
476
452
237
438
314

1,453
1,508
1 804
1,537
1 604
1,635
1,749
1726
1,529
1,916
1,957

2,936
3,029
3,054
5152
3,464
3,483
3,544
3588
3771
5,803
3,933

4,395
4,537
4 555
4 539
5,069
5178
5,293
5314
5 500
5719
5,905
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4 CSR 240221030
Load Analvysi s and Forecasting

Tahle (5) (B)-36: Commercial LGS heatng-use forecast (Calendar month - GWh)

ear

Jan: Febo Mar

A

fay  Jun

Jul

Al

Sep

Ot Mow Dec Summer: MonSummer

Annual

1993
1936
1997
1993
1993
2000
20
2002
2003
2004
2003
H006
2007
2005
2003
210
2011
amz2
ams
a4
a3
216
amy
s
ama
2020
20
Kz
023
224
023
2026
27
28
229
2030

443
439
453
457
441
493
550
505
522
535
569
576

400
414
415
402
433
435
435
44
5
218
206
313

395
416
any
426
439
429
436
399
S04
432
310
525

363
379
399
407
465
437
434
446
456
472
497
50

3a3
g1t
387
410
453
433
452
a0s
439
497
312
240

445
465
453
493
523
T
528
a1
SE2
avy
am
G135

487
511
a16
514
524
aE1
(=10
87
10
G623
G435

461
435
485
a06
a13
246
a6
a6
a7d
a1l=]
G1

47
441
a5
445
476
472
456
a1
529
b
P ]

396
402
410
410
477
452
475
493
490
315
244

M
396
397
418
474
474
435
431
492
304
206

403
423
432
472
al5
210
=y
a03
578
329
pav]s]

1,541
1,902
1,929
1,962
2035
2135
2192
2170
2275
2362
2420

3,159
3,259
3,301
3,402
3717
3,740
3,503
3,548
4,031
4,063
4 201

5 000
5161
5,230
5364
5,752
5,875
5,395
B8
§,306
B 425
B 21
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Tahble (5) (B)-37: Commercial SFPS forecast (Calendar month - GWHh)

ear

Jan: Feb Mar

Apr May

Jun

4 CSR 240221030
Load Analvysi s and Forecasting

Juf

Aug

Zep O Mow Dec Summer: MonSummer - Annusl

2001
2002
2003
2004
2005
2006
2007
2003
2009
20ma
201
2mz2
203
2m4
2Ms
206
2my
2MaG
2Ma
2020
20
2022
2023
2024
2025
2026
2027
2025
2029
2030

213
224
220
223
226

203
194
202
190
154

193
202
192
195
193

197
197
207
2
195

213
211
220
207
205

227
233
234
232
237
227

239
247
244
256
237

229
244
245
245
234

A7
223
216
224
223

214
224
215
252
210

190
197
20
200
194

187
185
210
207
199

a1
943
943
aE1
931

1527
1 54
1,581
1525

2575
2,597
2 542
2 556
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Tahble (5) (B)-38: Commercial LFS forecast (Calendar month - GWh)

ear

Jan: Feb Mar

Apr May

Jun

4 CSR 240221030
Load Analvysi s and Forecasting

Juf

Auy - =ep Od

Moy Dec Zummer MonZummer - Annual

20Mm
2002
2003
2004
2003
2006
2007
2005
2009
2ma
201
2mz2
203
204
2Ms
206
2my
208
2M9
2020
20
2022
2023
2024
2025
2026
2027
2025
2029
2050

Fits:
g4
a7
36

4
73
a1
g2
92
33

ar
vo
7
79
L]
g3

go
7S
a1
et
=)
34

3
a3
g2
a7
93
109

a7
&5
g9
93
108
117

a0
gk
39
105
113

0 91 [l
a5 57 o4
93 83 95
100 97 892
123 117 107

g3
g6
a0
et
103

70
=1}
g2
94
102

33
3
M
M
454

216
B3
B72
=12
77

&74

ag4
1,043
1,090
1,234
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Tahle (5) (B)-39: Industrial 2355 forecast (Calendar month - GWh)

ear

Jan Feb Mar Spor May Jun

Juf

4 CSR 240221030
Load Analvysi s and Forecasting

Ay Sep

2t Moy Dec Summer: MonSummer  Annual

1933
1986
1987
1935
1939
2000
20Mm

2002
2003
2004
2003
2006
2007
2005
2009
20a
201

2mz2
203
204
2Ma
206
2my
208
2m9
2020
20

2022
2023
2024
2025
2026
2027
2025
2029
2030

17
15
17
18
16
17
14
14
13
14
12

16
17
16
15
15
14
14
14
13
13
1
1

16
16
15
15
13
13
14
13
13
11
11
11

14
15
13
14
13
10
12
12
10
10
10
10

12
12
12
12
10
1
12
11
10
10

9

=]

13
14
13
14
13
13
12
12
11
11
11
11

13
15
15
16
12
13
14
16
13
12
13

16
15
15
15
17
16
14
14
13
12
12

16
15
14
15
13
14
18
13
12
11
12

13
14
14
14
12
13
14
14
12
14
14

18
14
Ll
17
13
15
16
15
17
16
14

18
19
19
16
12
15
15
15
14
14
13

G0
a9
Gt
G0
G2
ar
a8
a4
45
47
47

130
128
121
110
110
114
110
104
101

ar

184
186
1581
172
163
172
164
152
143
143
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4 CSR 240221030
Load Analvysi s and Forecasting

Tahle (5) (B)-40: Industrial L33 forecast (Calendar month - GWh)

ear

Jan: Feb Mar

Agr

e

Jun

Juf

Aug

Sep O

Mow Dec Zummer MonSunmer Annual

1933
1986
1987
1935
1939
2000
20Mm
2002
2003
2004
2003
2006
2007
2005
2009
20a
201
2mz2
203
204
2Ma
206
2my
208
2m9
2020
20
2022
2023
2024
2025
2026
2027
2025
2029
2030

a5
100
100
101
a7
113
a5
94
g0
g6
a7

1m
100
39
a7
100
104
93
a7
a7
95
a3
g3

99
100
a7
105
99
100
106
102
a7
"
92
did

9z
=
93
ar
106
e
99
105
a0
g9
a5
av

93
93
92
93
121
93
103
g5
93
36
92
30

104
a7
107
112
124
112
111
113

39
104
102

a5

109
111
M2
110
110
114
113
114
105
106
147

109
111
110
113
115
125
123
103
108
105
106

113
1z
105
108
107
114
100
107
101

99
101

ar
95
102
102
ar
110
10
J00
ar
93
100

93
a7
100
a5
112
111
93
92
96
93
93

94
a7
a5
93
a0
95
ar
g5
94
95
94

435
440
457
443
456
466
450
442
413
414
416

Frd
el
a3
26
gos
aog
7ib
a7
45
war

1,219
1,218
1,226
1,283
1,271
1,259
1,217
1474
1162
1173

The results from the forecast for this class were adusted according to information

recetved from AmerenUUE s Key Account Executives A total of 4,800 WMWh were

subtracted from the model results in each year of the forecast penaod
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4 CSR 240221030
Load Analvysi s and Forecasting

Tahle (5) (B)-41: Industnal SPS forecast (Calendar month - GWh)

ear

Jan: Feb Mar

Apr May

Jun

Juf

Aug o Sep Od Now Dec Summer: MonSummer - Annusl

1933
1986
1987
1935
1939
2000
20Mm
2002
2003
2004
2003
2006
2007
2005
2009
20a
201
2mz2
203
204
2Ma
206
2my
208
2m9
2020
20
2022
2023
2024
2025
2026
2027
2025
2029
2030

164
168
165
165
130
181
130
13
118
130
127

149
163
166
1329
135
149
160
132
130
126
117
116

130
167
165
171
173
136
169
142
126
120
118
112

1H
160
163
155
176
175
146
104
108
124
114
114

143
157
163
151
124
136
130
126
136
129
121
115

135
167
178
17
177
160
132
141
132
13
1249
124

165
167
179
168
152
155
159
153
141
138
129

163
161
175
177
138
174
136
137
137
138
| 26

163
155
168
164
145
133
149
144
129
121
129

135
157
162
163
165
157
147
137
126
135
123

152
154
160
162
153
134
131
125
128
118
121

133
134
162
181
131
135
136
134
126
126
127

Gi4d
0]
=2 2]
GE1
B33
G
G516
S8
aH
o

{287
1,309
1,308
1,249
1,216
1,199
1,034
1,01
1,000

470

1,937
2,008
1,989
1,554
1,558
1,816
1,614
1,550
1,527
1 457

The results from the forecast for this class were adusted according to information

recetved from AmerenUUE s Eey Account Executives. A total of 6,820 WWh's were

subtracted From the model results for 2007 and a total of 14,400 IUWh's were subtracted

from the model results for each one of the remaining yvears in the forecast period.
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4 CSR 240221030
Load Analvysi s and Forecasting

Tahle (5) (B)-42: Industrial LPZ forecast (Calendar month - GWh)

ear

Jan: Feb Mar

Apr May

Jun

Juf

Aug o Sep Od Now Dec Summer MonSummer

Annual

1933
1986
1987
1935
1939
2000
20Mm
2002
2003
2004
2003
2006
2007
2005
2009
20a
201
2mz2
203
204
2Ma
206
2my
208
2m9
2020
20
2022
2023
2024
2025
2026
2027
2025
2029
2030

152
146
149
166
170
217
233
238
250
238
23

137
139
139
132
179
197
226
239
235
232
233
232

139
140
142
160
166
169
203
22
21
223
sy
206

13
145
140
152
161
160
213
2
296
262
246
225

14
145
140
157
168
161
235
252
233
246
292
228

167
155
165
181
200
208
204
255
270
235
263
271

167
167
163
167
210
230
242
251
265
287
2649

164
165
157
138
M
302
265
30
264
260
242

145
153
169
167
190
259
247
256
259
261
277

131
144
152
151
173
230
220
271
250
253
231

1386
142
147
151
157
232
236
247
272
2351
233

133
140
157
195
205
23
208
244
230
249
235

B43
F40
B57
B74
740
933

1,M3

1,063

1,064

1,063

1,051

1155
1164
1 267
1,374
1,569
1,807
1,961
1,925
1 966
1.918

1,735
1,824
1,940
2,164
2 567
2,320
3,025
2,957
5,029
2 959
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4 CSR 240221030
Load Analvysi s and Forecasting

Tahle (5) (B)-43: MNoranda forecast (Calendar month - GWh)

wear  oam Feb War Ape May Jdun Jul Bgg Sep O Mow Dec Summet MonSummer - Annual
2005 0 ] 1] ] 0. 332 341 336 34 335 552 545 1,331
2008 346 M3 346 335 MY 336

2007
2008
2004
2ma
201
2mz2
2ma
2m4
2Ms
2Me
2T
2ma
2ma
2020
2021
2022
2023
2024
2025
2026
2027
2028
20249
2030
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Tahle (5) (B)-44: DtD forecast (Calendar month - GWh)

4 CSR 240221030
Load Analvysi s and Forecasting

wear  Jan Feb Mar Spr May dunodul Aug Sep O Mow Dec Summer MonSummer Annud
1895 4 5 & 7 & & & 7 5 8 9 10 2 GE 945
1996 10 5 8 T ¥y E & 7 3 9 9 10 27 BY =
1997 10 g 8 7 ¥y B & 7 g 9 9 10 ¥ a5 o5
1998 0 g 8 7 i B 7 7 3 9 9 10 28 Bg =
1999 10 A 7 i B & 7 g 8 9 10 27 G %
2000 10 g & 7 i B & 7 5 8 9 10 2 Gt 5
2001 10 5 8 7 i B 7 7 5 9 9 10 28 i =
2002 10 9 1 a P 7 3 8 9 M 28 70 o
203 11 10 A9 8 7 7 B 7 g B8 3 10 7 72 =)
204 1 9 1 a PR S 7 3 B 9 10 28 72 100
205 1 10 A2 G i T T 7 5 & EA 28 7d 109
2006 11 10 8 g F—

2007
2005
2009
20a
201
2mz2
203
204
2Ma
206
2my
208
2m9
2020
20
2022
2023
2024
2025
2026
2027
2025
2029
2030
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4 CSR 240221030
Load Analvysi s and Forecasting

Tahle (5) (B)-45: Wholesale forecast (Calendar month - GWh)

wear  Jan Feb Mar Spr May dun Jul S Sep O Moy Dec Summer MonSummes Annusl
1339 40 41 35 41 50 B2 S5 45 40 41 47 215

2000 48 42 43 39 44 53 B2 B1 49 42 43 48 225 3449 aTd
2000 490 43 43 38 42 51 BO 58 4Y 41 41 4B 215 344 4549
2002 49 42 44 40 43 &0 &3 59 47 42 43 49 214 52 SEE
2003 52 43 46 4 45 53 B4 B0 48 44 44 51 225 365 281
2004 5 48 46 4 44 54 58 57 48 43 46 53 218 I7E 284
2005 S5 47 45 43 45 54 S5 B2 B2 55 4% 4B 236 fals) G24
2006 85 48 43 43 4F 55

“Wholesale contracts expire atthe end of 2008,

T able (5) (B)-46: SLPA forecast (Calendar month - GWh)

Year Jan Feb Mar (&pr May Jun JdulooSng Sep oOd Moy Dec Summer  MonSummers  Annugl
995 11 10 A2 q 9 9 8 10 10 1M 12 12 a7 g3 121
1996 11 10 10 9 9 9 8 10 10 11 12 13 37 54 122
1997 1 41 0 q 9 49 99 10 199 412 42 13 35 aE 124
1922 M 41 0 q 9 9 9 10 12 40 B B 40 72 112
1909 712 B B 5 5 15 = E B 7 7 iy T a9
2000 7 9 B 5 5 5 & a E & 7 7 25 53 75
20Mm 7 G 6 5 5 5 5 = E & 7 g 22 a0 e
2002 15 M 9 9 & 8 10 11 12 13 14 37 =y 125
203 13 12 11 1o 9 8 9 10 M1 12 13 14 ] a3 13
2004 13 11 11 10 3 9 9 10 11 12 13 14 34 94 132
205 13 11 11 1o 9 9 9 10 11 48 13 14 35 100 135
2006 711 11 10 9 3

2007

2008

2009

2ma
201
2mz2
203
201 4
2Ms
206
2my
2MaG
2Ma
2020
20
2022
2023
2024
2025
2026
2027
2025
2029
2030
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4 CSR 240221030
Load Analvysi s and Forecasting

Tahle (5) (B)-47: Total system forecast (Calendar month - (3Wh)

Year Jan Feb fular Apr hay Jun hl Fug Sep O Mo Diec Summer NosSwmmer  Snnugl
2001 2765 3242 3071 2551 2304 2374 2779 11629

00z A28 I653 2486 IxhH1 2336 ZFTD 3237 3085 X611 400 @430 ZEAS 0 11715 0,318 32034
003 EAZ7 RGES 28547 2234 1340 2EX 3E86 3128 2589 2347 544 2847 11,824 20,553 32376
w04 a4 RTRE 2683 23300 2345 2823 3302 30800 2661 2487 XAR6 2040 11926 21,022 32083
2005 223 ZATE 2Av4 ROV 325 GFI6 3 A5r 3071 FA85 2815 3313 13501 23005 36884
2006 3045 OG5 2RE0 3823 3305

007
002
2009
010
o
oz
013
014
5
2016
017
w018
2014
2020
2021
022
023
0i4
025
2026
027
028
028
2030

Higher increasze tn sales in 2005 and 2006 12 due to Noranda;, A&merenTE started

to serve Moranda1in June 2005 Megative sales growth in 2009 15 due to wholesale
contract expiration

Tze-per-customer forecasts are provided below  As stated eatlier, all subclass
energy usage other than residential class was modeled on a total basis. The use-per-
customer forecast provided below are obtaned by disnding the sales forecast by the
custemer forecast. Eesidential sales were modeled on a use-per-customer basiz, and total
residential sales forecast was obtatned by multplying the use-per-customer forecast and

the number of customer forecast
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4 CSR 240221030
Load Analvysi s and Forecasting

T ahle (5) (B)-48: Eesidential heating-use use-per-customer forecast (Calendar month -
LWh)

Year Jari Feb har Apr hav Jun Jul Aug Sep Ot Mo Dec Summer Nowsimmer  Annual
1995 0591 0453 0337 0062 0051 0004 DOOD O.O00 CLO30 0142 0327 0523 0035 14593 1.2
1996 0598 0458 034 0471 0052 0004 0000 0000 0030 0944 0331 0530 0035 1623 2.858
1997 D605 0464 02348 0473 0053 0004 DOOD 0000 0030 0048 0334 0535 0036 7654 2.690
1998 0611 0468 0349 0474 0053 0004 0000 0001 0031 0947 0337 0540 0036 1H80 2716
1999 0616 0472 0351 0075 0053 0004 QOO0 0001 003 0047 0338 054 0036 1694 2730
2000 DE17 0473 0353 0476 0054 0004 DOOO 0007 0031 0048 034 0545 0036 1708 2744
001 0623 0477 035 0178 0054 0004 DOOD- 0001 003 0950 0344 0551 ooy 1732 2.768
200F DE30 0482 0359 04180 0055 0005 D000 OO0 0032 0451 0348 0557 ooy 1761 2798
2003 0636 0427 0363 0182 0085 0005 DOOD 0001 0032 0483 0352 0564 0037 2793 283
2004 0645 0494 0363 0184 005G 0005  DOOD 0000 QU032 0158 00353 0472 oozs 1.833 287
2005 0654 040 0373 0487 0057 0005 1

2006 0662 04507 0378 0189 0053 0005

2007
2008
2009
2010
2011
2012
013
2014
2015
2016
2017
2018
014
2020
2021
022
2023
024
2025
2026
2027
028
2039
2030
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4 CSR 240221030
Load Analvysi s and Forecasting

T ahle (5) (B)-49: Eesidential cooling-use use-per-customer forecast (Calendar month -
LWh)

Year Jan Feb.  Mar Por May dun Jul fag Fap Ot Hew  Dec Summer Nowsimmel  Snnudl
1995 0000 0000 QOO2 0041 0470 D482 073% 06X 0301 005 D004 D000 266 Davs 244
1906 0000 O0ODO 0002 0041 0470 0403 0740 DG3XY 0302 0051 0004 DODD 2472 Dave 2447
1997 0000 0000 Q002 o042 0471 D484 074 D638 D302 0051 D004 DOOD 2476 D277 L4443
1902 0000 0000 0002 0042 0471 0405 0742 0640 0203 0051 0004 000D 21 D27y I.4ER
1999 0000 QOO0 0002 004 0471 0483 0739 D636 0301 0051 D004 DOOD 2470 D376 Z.446
I0DD DOOD 000D 0002 0041 0170 0483 073 OGS 0301 D05 D004 D000 ZA70 D376 I.445
@0l opoD OpoD o002 O04k 0471 0403 07400 0GXY 0302 0051 D004 DOOD ZATZ D276 248
0Dz 0OOD 000D 0002 0041 0470 0492 073E OGS 0301 D05 D004 D000 2GS 0378 I.440
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4 CSR 240221030
Load Analvysi s and Forecasting

Tahle (5) (B)-50: Eesidential other-use use-per-customer forecast (Calendar month -
LWh)

Year Jari Feb har Apr hav i Jul Aug Sep Ot Mo Dec Summer NowSimmer  Annual
1995 0434 0436 0476 DE0G 0452 04537 04592 0652 0818 0461 0404 2229

1996 0553 0421 04570 0513 0484 0480 0619 0620 0590 0534 0477 0532 2310 4194 G504
1997 D602 0421 04850 0520 0474 0509 D454 0624 0571 08517 047 0551 2245 4212 6457
1998 0618 0519 0539 0518 0530 0550 0602 0617 0579 0454 0505 0570 2349 4339  6.639
1999 0585 0459 0555 0525 0528 0536 D623 0655 0593 0535 0510 0559 2411 4357 6.768
2000 DE16 04538 04547 0495 0518 0573 0657 0681 0625 0461 0527 0606 2535 4407 GAad42
001 0648 04524 0569 0501 0477 0568 D657 0642 0595 0464 05500 D624 2463 4 467 6930
200F DG 0567 063 0536 0536 0537 0642 063 0613 0488 0555 0.710 2477 4785 7.262
2003 0621 0611 0630 0535 0564 0577 D666 0663 0590 084 0573 D634 2406 4760 7256
004 0715 0660 DA32 0559 0523 0564 (0626 0645 0612 0837 0586 0676 2449 4943 7302
2005 0742 0628 0622 0569 0548 0595 0685 0681 0615 0601 0584 0679 40973 7548
2006 0750 0609 0640 D573 DGO7 DE1S

2007
2008
2009
2010
2011
2012
013
2014
2015
2016
2017
2018
014
2020
2021
022
2023
024
2025
2026
2027
028
2039
2030
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4 CSR 240221030
Load Analvysi s and Forecasting

T ahle (5) (B)-51: Eesidential use-per-customer forecast (Calendar month - Wh)

year  Jdan Feb  Mar  Apr May  Jun Jul oAug  Sep  Oct Hov  Dec Summer  NonSummer Anmual
1995 000 0899 085% 088 073 085 128 123 099 071 079 103 4.4 5851 1025
1008 148 082 Doz 072 079 082 426 126 00z 072 081 108 4.52 709 1.8
1007 421 080 090 072 070 101 422 426 0000 071 081 100 4. 14 118D
983 123 089 080 073 075 105 135 126 081 074 085 1 4.57 a0 115D
9ga 120 103 081 07 075 103 136 129 0893 073 085 140 462 TEE 11
o004z 409 DAd OF 074 107 4400 1432 0O5 0FE 087 145 4.74 729 1243
2001 4.2 404 082 07 070 107 140 122 002 0F5 0&0) 1.8 4.E7 FAT 1245
2002 1.3 105 100 0F6 076 103 138 127 085 07 081 127 4.53 TBE 1280
2002 125 140 400 OF6 079 103 141 130 083 075 08 125 4.71 TEE 1244
2004 4 1458 404 0OFe 075 408 13237 422 005 0¥3 005 425 A5G 2058 12T
2005 1490 443 400 020 072 440 144 132 005 081 095 126 4.2 242 1205
2006 112 103 020 084 112

2007
2002
200
2010
2011
2042
2012
20149
2015
2018
2017
201e
2018
2020
2021
2022
2023
2024
20258
2026
2027
2022
2024
200
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4 CSR 240221030
Load Analvysi s and Forecasting

Tahle (5) (B)-532: Com3033 heatng-use use-per-customer forecast ( Calendar meonth -
LWh)

“ear dan. Feb. Mar  Apr May  Jun Jul  Bug  Sep  Oct Hov  Dec Summer MonSummer  &nngal
1995 072 0585 o044 024 005 001 ODO OO0 o004 018 0493 0689 0.04 218 3.2
1996 0y4 0585 042 029 006 001 000 080 o004 018 02 087 0.04 325 2.0
1997 077 059 044 022 007 009 000 000 o004 o018 042 069 0.05 240 2.44
1992 078 060 044 022 007 004 000 000 o004 049 0493 069 0.05 344 2.496
199 077 0589 044 02 007 oo OQo 000 o004 o018 o042 087 0.04 336 2.4
2000 05 04587 043 029 005 o001 000 0080 o004 018 0 066 0.04 327 332
2001 074 04587 D42 021 005 004 000 000 o004 o043 0490 064 0.0 223 3.7
2002 073 0586 041 02 008 o004 000 000 o004 047 0490 063 0.04 2347 3.2
2002 01 0585 o4 020 005 001 000 000 o004 o047 032 0681 0.04 2.09 213
2004 08 053 039 020 005 000 0000 000 003 016 033 061 0.04 201 305
2005 068 052 03289 020 005 000 000 Q000 o003 o047 0.3 061 0.0 201 .05
2006 4 053 039 040 006 000

2007
2005
200
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
202
2023
2024
2025
2025
2027
2023
2023
2030
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4 CSR 240221030
Load Analvysi s and Forecasting

Tahle (5) (B)-33: Com3G33 cocling-use use-per-customer forecast {Calendar month -
LWh)

“ear dan. Feb. Mar  Apr May  Jun Jul  Bug  Sep  Oct Hov  Dec Summer MonSummer  &nngal
18995 000 000 o004 008 049 0585 0823 071 034 005 003 000 2493 0.341 273
1995 000 000 004 o005 0489 055 024 072 034 005 003 0.00 2.6 0.31 277
1997 000 000 oo0q 00s 0Z0 053 029 O0FF 035 005 000 0,00 2.8 0.33 2.5
1992 000 003 004 005 020 058 08F 075 035 008 003 000 25865 033 283
18999 000 000 o004 008 020 058 087 075 035 005 003 000 255 032 283
2000 000 003 D04 O0s 0489 055 085 073 034 005 003 0.00 2495 0.3z 250
2001 00 000 oo o0es 049 055 024 0F2 034 005 000 0,00 2496 031 276
2002 000 Qo0 DOo4 008 049 055 082 071 034 008 000 0.00 2.2 0321 273
2002 000 Qo0 o094 o004 048 0583 O0F9 062 032 005 003 000 233 0.30 2683
2004 000 00 D04 o004 048 052 0F8 067 032 005 000 0.00 2.2 029 =283
2005 000 000 oo o4 048 053 0F9 068 032 005 000 0,00 252 0.29 2061
2006 000 003 D001 004 048 053

2007
2005
200
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
202
2023
2024
2025
2025
2027
2023
2023
2030
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4 CSR 240221030
Load Analvysi s and Forecasting

Tahle (5) (B)-54: Com3(33 other-use use-per-customer forecast {Calendar m onth -
LWh)

“ear dan. Feb. Mar  Apr May  Jun Jul  Bug  Sep  Oct Hov  Dec Summer MonSummer  &nngal
1995 186 180 18 173 481 Z0oo 187 244 185 171 177 Faz

1995 182 183 178 167 178 184 242 1890 210 188 171 173 Far 1420 2247
1997 180 171 181 173 1688 182 122 1893 187 180 18 1567 T 13856 21.28
198 1755 186 475 174 178 183 182 1892 185 1896 171 176 . 1400 2143
1998 167 16864 476 1.9 177 481 187 180 1897 180 172 176 it il 13899 2154
2000 1.3 161 470 1.8 178 178 186 189 181 182 172 173 e 1367 21.00
2001 1.73 1458 189 182 174 178 18956 41856 4179 180 183 1567 .40 1347 2087
2002 184 1668 174 180 177 181 184 187 480 182 164 166 . 1364 21.06
2002 153 1aA0 163 158 163 472 179 173 171 176 161 163 F.o 1290 1994
20 185 167 470 15 165 169 176 179 177 178 184 163 F.oo 13.30 2020
2005 1.70 152 1486 1617 1688 173 178 177 173 177 181 162 T2 13.05  20.07
2006 170 1580 466 180 173 1649

2007
2005
200
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
202
2023
2024
2025
2025
2027
2023
2023
2030
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4 CSR 240221030
Load Analvysi s and Forecasting

Tahle (5) (B)-535: Commercial 3G5 useper-customer forecast (Calendar month - MWh)

Tear dan Feb  mar  Apr flay  Jun Jul Awg  Sep Ot Mov Des Summer  Hondummer Annuoal
== 242 232 242 189 23T OZB3 288 251 249 241 24 0.2

108 2853 240 221 442 203, 247 206 283 248 242 243 240 0. 1777 2824
007 25F 230 226 200 105 242 2F17 280 227 245 208 236 0.0 1782 2777
g9 253 246 2200 204 205 2492 270 ZEY 224 220 24 244 00 1774 2770
9 244 224 221 188 204 z40 2F4 265 236 214 20 243 10,18 1767 2782
2000 Z43 ZTAQ 242 485 ZOo4 235 2F¥1 282 219 205 243 238 = 17.26 2712
2001 24 245 242 189 2000 Z3H 220 282 Z4¥ 203 204 23 o 17.02 2691
002 23 244 246 208 202 237 2FT 258 217 Z0F 205 229 .54 1741 2700
200z 2.3 205 204 476 187 225 259 247 207 199 200 224 9.4 16.28 2567
2004 T34 Z200 2400 484 180 222 2584 245 242 200 202 224 0.24 1680 2504
2005 233 204 106 185 100 227 ZA2 245 200 400 2ol 223 0.2 16.35 2573
2008 238 203 206 184 197 227

2007
2002
200
2010
2011
2042
2012
2014
2015
2018
2017
201e
2018
202
2021
20z
2023
2024
20258
2026
2027
2022
2024
200
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4 CSR 240221030
Load Analvysi s and Forecasting

Tahle (5) (B)-56: Coml G5 heating-use use-per-customer forecast {Calendar month -
LWh)

“ear dan. Feb. Mar  Apr May  Jun Jul  Bug  Sep  Oct Hov  Dec Summer MonSummer  &nngal
1995 718 551 411 208 063 005 000 001 035 1688 385 6.18 0. 3121 3183
1995 703 5383 400 199 061 005 000 001 035 16867 383 625 0.4 082 3123
1997 749 5454 414 2os 064 005 000 001 0385 173 388 537 0.43 3167 3210
1982 T O A53 412 208 063 005 000 0041 035 188 385 G626 0. .35 375
19 740 544 421 205 062 005 000 0041 038 189 381 621 0. 2121 3183
2000 S8 523 3283 195 059 005 000 001 033 159 3685 586 0.29 28.70 3010
2001 G223 505 3F¥YS5 188 057 005 000 001 032 152 3587 570 0.z 2837 2874
2002 /O3 473 364 178 054 o044 000 0041 031 145 3 544 0.25 2689 2725
2002 5583 464 3248 14 053 004 000 0041 030 140 321 518 0.25 2616  26.51
2004 583 446 332 18 051 004 0000 001 0Z9 138 347 508 024 2841 2575
2005 h 227 184 050 004 000 004 028 136 242 487 0.=3 24896 2528
2006 ; 221 161 048 004

2007
2005
200
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
202
2023
2024
2025
2025
2027
2023
2023
2030
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4 CSR 240221030
Load Analvysi s and Forecasting

Tahle (5) (B)-37: ComL G5 cooling-use use-per-customer forecast (Calendar month -

LW

“ear Janm Feb  Mar #pr Blay Jdun Jdul Fuig Sep Oct How Dec Summer HonSummer Anoual
1995 000 001 02 13 537 M550 2319 1982 930 157 011 00 G7.91 265 76456
1996 000 001 02 42F 520 1508 X240 1929 9497 188 011 0 G592 242 T434
1997 0 o004 02 433 547 1584 Z3ED 2032 4957 162 042 001 G9.50 g8z 783
1982 000 001 02 120 536 1550 2225 1959 9Z2 148 011 0 G716 262 TaT8
1999 000 001 02 1= 531 1530 27T 1875 930 157 011 0 G713 a3 FaT
;00 0 o004 025 4124 509 4458 2175 1872 &F6 14 011 0 G381 18 714848
2001 000 001 024 448 488 385 280 1752 234 1.4 011 0 G078 726 6864
20z 00 001 023 113 466 12334 1989 174 201 135 010 009 53.38 749 6587
20z 000 001 022 441 4585 1309 1932 1655 FE0 1.3 002 0 5677 730 6407
2004 0o 001 021 108 437 1255 1876 18608 FE1 128 008 01 55.00 705 B205
M0s oo 0od i 1244 860 1583 7S50 128 009 001 5438 fGiag 6136
;06 000 00 ! 3 1216

2007

02

ang

2010

201

;12

;13

2014

;15

;16

27

m1E
2018

221
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4 CSR 240221030
Load Analvysi s and Forecasting

Tahle (5) (B)-58: Coml G5 other-use use-per-customer forecast (Calendar month -
LWh)

“ear dan. Feb. Mar  Apr May  Jun Jul  Bug  Sep  Oct Hov  Dec Summer MonSummer  &nngal
1995 734 G672 830 G244 G632 652 641 G621 831 B850 807 642 260.4 5252 TEAG
1995 G688 G659 &2 G617 611 6843 637 621 642 G3F 618 640 2543 5142 TOE6
1997 G841 633 628 G255 577 G628 G606 S85 G624 EB27 S99 533 2450 004 T4E4
1992 664 S92 B3 G624 6023 844 6889 604 B10 B08 613 623 2444 5121 7474
1999 G626 630 G676 T40 G676 673 5SH90 go02 644 Y03 G695 T16 2514 5954 7979
2000 G6Y1 6989 ®13F G20 S35 675 G602 G608 S35 628 64656 GTFO0 24973 5126 T5948
2001 F2Y AT BOG 685 598 ST G35 S99 S84 B2 ETE BG2 2914 4333 T357
2002 B0OO BTF 446 669 631 846 SFT 571 85 612 554 G6OT 2274 444 TO24
2002 G612 G605 B2 666 587 SEF 582 574 82 594 533 GTE 2345 4242 T187
204 G612 606 &322 665 &Y 8945 SH5TF 597 612 E0OF 588 G600 2377 4r38 T4
2005 G442 578 S0 533 530 S95 594 a8 G245 673 G612 2373 4723 TI156
2006 B34 667 8349 570 594 837

2007
2005
200
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
202
2023
2024
2025
2025
2027
2023
2023
2030
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4 CSR 240221030
Load Analvysi s and Forecasting

Tahle (5) (B)-539: Commercial LGS use-per-customer forecast { Calendar month - WCWh)

Year
1995
1996
1997
19098
1999
2000
200
2002
2003
2004
2005
2006
2007
2008
2009
2M0
201
22
2M3
2m4
25
2ME
2M7
2MME
2M9
2020
20
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2023
2024
2025
2026
2027
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2029
2050
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7
BE
54
[
66
B3
Fi4
B2
B3
g3

SRR ERETD

a
7o
7
5
i
T3
72
Gt
73
G5
G

324
321
3145
M2
4
i
303
2E87
2592
293
282

363
a4
a4
543
336
a9
230
a09
a18
S08
310

MonSummer &Annua

izl
avd
aab
ga5
205
)
33
TaE
209
g
gz
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4 CSR 240221030
Load Analvysi s and Forecasting

Tahle (5) (B)-60: Commercial SPS use-per-customer forecast (Calendar month - WWh)
Year dan Feb Mar Ao May Jun Jul Sug Sep Ot Mow Des Summer Monfummer  Snnial

2001 mMA S MA MA O MAS MA O 321 351 526 499 433 444 440 2.7 [l &, ol &
2002 484 449 435 486 484 520 561 548 512 486 428 390 2,142 3 B0 5749
2003 487 441 447 442 472 534 555 557 439 474 458 470 2145 3670 5,756
2004 303 439 427 453 437 S13 371 594 504 G068 458 465 2,145 3,737 5882
2003 435 435 435 446 438 523 5ET 528 433 463 439 438 2073 3603 SE7E

2006 486 434 440 435 4600 300
2007
2005
2009
2ma
201
2mz2
2M3
204
2ma
206
2my
208
2m9
2020
201
2022
2023
2024
2025
20026
2027
2025
2029
2050
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4 CSR 240221030
Load Analvysi s and Forecasting

Tahle (5) (B)-61: Commercial LFS use-per-customer forecast (Calen dar month - W h)

ear-

2001

2002

2002
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X002
2009
2010
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e
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e
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HA 44202

A,7TE 0 482496
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21268 40314
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4 CSR 240221030
Load Analvysi s and Forecasting

Tahle (5) (B)-62: Industrial 3G use-per-customer forecast (Calendar month - MWh)

Year
1995
1996
1997
19098
1999
2000
200
2002
2003
2004
2005
2006
2007
2008
2009
2M0
201
22
2M3
2m4
25
2ME
2M7
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2M9
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2029
2050
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4 CSR 240221030
Load Analvysi s and Forecasting

T ahle (5) (B)-63: Industrial LGS use-per-customer forecast (Calendar month - WWh)

Jan Feb Mar Sor May  dun
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4 CSR 240221030
Load Analvysi s and Forecasting

Tahle (5) (B)-64: Industrial 3PS use-per-customer forecast (Calendar month - WOWh)

Year
1995
1996
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19098
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2007
2008
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GE2
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G352
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7148
E47
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7aY
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743
Gay
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TE1

i)
d11

Ll

Tos
GBS
3
G:3d

Sep O

TaT
7oz
FE
M
2
20
724
==K
E56
=1l
.

714
TOG
yog
B985
d34
a4
T2F
BT
B35
BET
537

Moy Dec Summer

e
vOE
o7
BE5
g34
=]
BE7
G356
a87
B35
G235

704
i
il
a1
TE1
g
BT
e
B0S
B3
G4z

3043 NA
2,335
3,100
2,330
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5772
5 G456
6,127
5,778
5,545
5,091
4 568
5106
5 031

MonSummer Annual

M,
5,760
8,571
B5TE
9,141
5,792
8,575
7,980
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7,528
7 551
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4 CSR 240221030
Load Analvysi s and Forecasting

T ahle (5) (B)-65: Industrial LPZS use-per-customer forecast (Calendar month - KWh)

Year Jan Feb per-  fpr My din ol Aug Sep O Mo Dec: Summer  foSammer Snnual
1995 0 &064 5155 A142 5413 647 G415 B30 5381 5591 531F 5109 24522 IE00 B1312
10996 S84 5130 S2367 &S807 5919 &745 G427 6018 876 4530 S.F3 50399 24165 44475 GBRE4D
1097 SEIF 5330 S261 6387 5200 6220 G2TE BOXG G2EF 5880 AEGD G062 24777 44573 69360
1995 4743 G613 5922 &f4r 5596 6477 SFS3 4680 SHATS 5501 G058 TTEY 2IE55 478 71803
1009 22 FFEI OTI97 6445 TO012 0523 2060 BAY1 O GRIF S243 BRI 68X 30490 85218 85208
2000 546 634 G034 4717 5016 6120 8531 11167 9585 8531 S960 92892 35598 a4 631 appE0
01 FFE BATE 8841 oA00 2605 OfF0: BO65  OQyO0R Q153 9496 Q48F 9451 37 AR BOE0Q 107128
2002 613 6120 5542 6A7E 6814 VDO 614 VA3 G610 TS5 GEEE 5940 25540 51,733 80273
0% G468 6514 S350 BARE BEET Y010 TOSR O Faud TO04 G243 YD 6210 29110 51,673 80782
2004 584 G447 G029 6390 FO033 O6A00 TATS V1S Y446 FOH BME6 GT19 0 29435 a2, 81736
2005 / G287 G069 GE3IY G547 TOOH FITE OGSd4d V400 GFEO GERE 6342 28400 51,831 20232
2006 ; G440 G723 6264 633 7A14

2007
2008
2009
010
2011
01z
2013
014
2015
2016
2017
18
2014
2020
2021
022
2023
024
2025
2026
2027
2028
2029
2030
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4 CSR 240221030
Load Analvysi s and Forecasting

T ahle (5) (B)-66: DD use-per-customer forecast ( Calendar month - MWh)

Year  Jfan. Feb  Mar Apr May Jun dul Awg Sep Ot Mo Dec Summer NonSummer Anmudl
1995 073 064 064 055 051 047 051 0585 052 062 o7 OF7 2.2 5.24 T
1295 076 065 064 055 052 048 051 055 060 069 072 079 214 5.32 T4
1997 078 066 066 0575 053 048 052 057 062 070 074 080 2.9 5.45 TB5
1982 07/ 068 067 05 054 050 053 058 0682 071 048 012 2.24 435 6.5
1900 049 046 046 044 012 042 012 044 Q15 097 0448 0419 0.4z 1.20 1.82
2000 048 046 046 044 D43 042 042 044 045 047 045 0129 0.52 1.31 1.53
2001 048 045 046 044 013 042 043 044 015 047 048 018 0.52 1.20 1.23
2002 082 074 074 0B84 053 051 051 051 057 062 0B 082 2.0 5.58 T &7
2002 084 08 074 02 065 052 012 042 014 046 047 020 0.29 444 5.40
2004 02 047 D46 0415 D44 Q43 043 043 044 0486 047 020 0.5z 1.36 1.88
2005 018 047 013 043 042 043 014 046 047 020 052 1.36 1.8
2006
2007
2002
2009
2010
2011
2012
2013
2014
2015
2016
2047
2018
2012
2020
2021
2022
2023
2024
2025
2026
2027
2022
2029
2030
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4 CSR 240221030
Load Analvysi s and Forecasting

Tahle (5) (B)-67: Wholesale use-per-customer forecast (Calendar month - MWh)

Year
1999
2000
2001
2002
2003
2004
20056
2006
2007
2008

T ahle (5) (B)-68: SLFPA use-per-customer forecast (Calendar month - BWh)

Fear
1985
19685
1997
1952
1989
a0
2001
a0
jalic
2004
2005
2005

Jan
e
2070
B236
2,198
203
aprz
9270
9,106

dan
711
7.0
726
745
5.44
485
458
11.51
870
242

Feb
G132
¥ 055
i e
¥ 045
Trag
¥.a99
Tad0
¥ a54

Feb
5.28
522
7.6
744
203
GG
454
2.1
793
753
TE2
7449

ar
G786
V157
7191
V284
A5
V.rds
2024
2057

fular
622
637
G a7
G55
439
416
416
GEE
728
T25
735
Fog

Apr
6352
6507
6 263
G fida
624
G gas
218
T4

Apr
585
583
587
G.11
479
e i=t
202
545
G54
GGG
G236
Gze

Lk
fi &2
Tavh
092
7ad0
7403
763
T8
TEDZ

flay
571
555
573
587
283
38Z
287
520
522
504
BO0
584

i
2414
2844
8 s
8 266
8783
2095
apxs
9222

Jdun
553
554
577
623
278
370
274
583
573
572
554
fifala]

Ml
0288
10202
9842
arn
107
a3z
Ll e

Al
5.84
520
599
.20

11.11
a7e
389
504
G.00
596
528

Aug Sep
aros 74 GAE4 640
10,189 @155 64971 7 Ed
Qf33 TR GETE 6EEY
Qg7 TH0 vove FAI7
06 8006 T30 7Y
Q552 TATA TG T 46

Alug
5.29
544
553
G.38
28z
G449
206
[=R=i1]
5.59
G2
5.53

0 fiid

Sep et
523 T3
5.86 37
F.o4 176
203 G.68
444 465
433 4.45
425 457
a7 247
T.28 8.03
s L] 213

703 1185

Mane
T.87
2.06
526
3.82
518
5.18
507
221
Q.00
.84
2.6

T
2,014
TET
2,14
2.0

36882
37491
AT
36 6
37 546

Chod Moy Dec Summer  Nosssmmer  Sonudl

g1 A

Sazde A5F30
Gr 286 93,164
Svds a4440
60,298 O8d4d
G2680 99pD44

ficd Fi55

Drec: Bummer  MonSummer Annual

202
2aT
281
f.44
523
24
524
az5
o944
922
0323

24.60
2483
252
2600
2
15.25
15.24
2504
25,680
2545
2508

472 7O.A6
55654 204
5718 B4
4074 7664
4255 Bo76
3801 5654
3625 5218
GO0 2592
G313 8373
Gz2z2a 8Ty

55,50
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4 CSR 240221030
Load Analvysi s and Forecasting

T ahle (5) (B)-69: Eesidential heating-use caincident peak forecast (WOW

ear Jan Feh i ar ro ey dun dul Sy Sep Ot Py Dec Sumime  MonSummer
2006
2007
2008
2009
2M0
201
22
2M3
2m4
2Ms
2ME
2M7
2MME
29
2020
201
202
2023
2024
2025
226
2027
2028
2029

2050

Tahle (5) (B)-70: Eesidential cooling-use coinctdent peak forecast (JW)

“ear Jan Feb Mar Apr Pty Jury Jul L x| Sep S Mov Cen Summer Hen Summer
2006
2007
2005
2009
200
201
202
203
204
205
206
My
205
2M9
2020
201
2022
2023
2024
2025
2026
2027
2023
2029
2030
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4 CSR 240221030
Load Analvysi s and Forecasting

Tahle (5) (B)-71: Eesidential other-use coincident peak forecast (W

Fear Jan Feb flar Apr flay Jun Jul Aug Sep Ot Moo Dec Summer. HorSammer
006
o7
a0z
o
2010
2011
;12
;13
014
015
;16
miking
a1
19
2020
2021
mzz
;mzz
;24
mz25
MG
;I
mza
]
2020

Tahle (5) (B)-72: Eesidential coincident peak forecast (W)

“fear Jan Feb tular Apr Ty un ul Aag Sep Ot Fre Dec Summer  NopSimmer
2006
ao7
ooz
a0
210
o1
a1z
2013
2014
2015
MG
17
a1E
a1a
om0
221
Mz
mzz
a2
2025
MG
MET
22
a2
2030
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4 CSR 240221030
Load Analvysi s and Forecasting

Tahle (5) (B)-73: Commercial 3G5 cotnei dent peak forecast (W)

Wear  olan: Febo War dun Jul
2006
2007
2008
2009
200
201
202
2M3
204
205
206
2MY
208
29
2020
201
2022
2023
2024
2025
2006
2027
2028
2029
2060

Apr May Aug Tep Oot Moy e Summer  MonSummer

Tahle (5) (B)-74: Commercial LGS comncident peak forecast (MW

Fear Jan Feb flar Apr flay Jun Jul Aug Sep Ot Moo Dec Summer. HorSammer
2006
o7
a0z
bl =]
2010
2011
;12
;13
2014
015
;16
miking
miE
19
a0
2021
mzz
;mzz
;24
mz25
MG
;I
mza
]
2020
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4 CSR 240221030
Load Analvysi s and Forecasting

Tahle (5) (B)-75: Commercial SPS cotncident peak forecast (WA

Jan: Feb Mar  Spor Juf

ear Jun
2006
2007
2008
2009
2M0
201
22
2M3
2m4
2Ms
2ME
2M7
2MME
29
2020
201
202
2023
2024
2025
226
2027
2028
2029
2050

Mon Summer

Il ey Aug o Sep Od NMow Dec Summer

Tahle (5) (B)-76: Commercial LPS comnctdent peak forecast (JW)

“ear  Jan Feb Mar Ao Jume
2006
2007
2005
2009
200
201
202
203
204
205
206
My
205
2M9
2020
201
2022
2023
2024
2025
2026
2027
2023
2029

2030

May Mg Sep Og Neoy  Dec Summer

HonSummer
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4 CSR 240221030
Load Analvysi s and Forecasting

Tahle (53) (B)-77: Industrial 5G5 coincident peak forecast (W

ear
2006
2007
2008
2009
2M0
201
22
2M3
2m4
2Ms
2ME
2M7
2MME
29
2020
201
202
2023
2024
2025
226
2027
2028
2029
2050

Jan Feb Mar Spr May o dun Jul Sug Sep Oc Moy Dec Summer  MonSummer

Tahle (5) (B)-78: Industrial LGS coincident peak forecast (W)

“ear
2006
207
2008
2009
20
204
2m2
2M3
24
25
2ME
2T
2Ma
2Ma9
2020
20
202
2023
2024
2025
2026
2027
2028
2029
2030

Jan Feb Mar S May Jun Jul Sug Sep ood Mow Dec Summer HonSummer
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4 CSR 240221030
Load Analvysi s and Forecasting

Tahle (5) (B)-79: Industrial 3PS coincident peak forecast (W

Jan: Feb War  Spor Juf

ear Jun MonSummier
2006
2007
2008
2009
2M0
201
22
2M3
2m4
2Ms
2ME
2M7
2MME
29
2020
201
202
2023
2024
2025
226
2027
2028
2029
2050

il Sug o Sep Od Now Dec Summer

Tahle (3) (B)-80: Industrial LES cotncident peak forecast (WA

“ear  Jan Feb Mar Spr May Jun Jul Aug Sep O Mov  Dee Summer  HonSummer
2006
2007
2005
2009
200
201
202
203
204
205
206
My
205
2M9
2020
201
2022
2023
2024
2025
2026
2027
2023
2029
2030
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4 CSR 240221030
Load Analvysi s and Forecasting

T ahle (5) (B)-81: Noranda coincident peak forecast (MWD

Jan: Feb Mar  Spor Juf

ear Jun MonSummiar
2006
2007
2008
2009
2M0
201
22
2M3
2m4
2Ms
2ME
2M7
2MME
29
2020
201
202
2023
2024
2025
226
2027
2028
2029
2050

Il ey Aug o Sep Od NMow Dec Summer

T ahle (5) (B)-82: Wholesale caincident peak forecast (W)

wear  oam Feb Mar Sor May o Ul Sug o o Sep Od Moy Dec Sumimer:  WonSummer
2006
2007
2002

Wholesale contracts expire at the end of 2008
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4 CSR 240221030
Load Analvysi s and Forecasting

T ahle (5) (B)-83: Lighting coincident peak forecast (MW

wear  Jan Feb Mar Sor May dunodul Aug Sep Ot Mow Tec Summer  MonSummer
2006
2007
2008
2009
200
201
22
2M3
204
205
206
207
208
2ma
200
20
202
2023
2024
2025
208
207
2028
2029
200

T ahle (5) (B)-84: Eesidential heating-use use-per-customer coincident peak forecast

(BIW)

Year Jan Feb Mar Apr hlay Jun Juil HAug Sep Ot Mo Dec Summer  MosSammet
2006
2007
2008
2009
2010
201
2012
2013
2014
2015
2016
2017
018
2018
2020
2021
2022
2023
2024
2025
2026
2027
2028
20249
2030
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4 CSR 240221030
Load Analvysi s and Forecasting

T ahle (5) (B)-85: Eesidential cooling-use use-per-customer coincident peak forecast

(M)

Year - Jan Feh bAar for Mav Jdun A 1]] A Gap Ot Ml Do Summer  MosStmmer
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
018
018
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030

Table (53) (B)-86: Eesidential other-use use-per-customer corncident peak forecast (WO

Year:  Jan Feb  hdar Aor WAy Jin ol A Sap Ozt.  Mow Oes Summer MokSimmer
2006
2007
2005
2004
X010
2011
01z
01z
2014
2015
2016
2017
PRk
X014
2020
20
2022
2023
2024
2025
206
2027
il
2024
2020
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4 CSR 240221030
Load Analvysi s and Forecasting

Tahle (5) (B)-87: Eesidential use-per-customer coincident peak forecast (W0

“Fear Jdan Feb filar Jdun ul Dt Moy
20065
a07
208
2009
2010
2011
2012
213
;14
2015
M6
2017
218
2019
2020
2024
;22
M23
;24
2025
MZ6
;2T
228
2029

2020

ARl May Aug Sep es Summer  MNonsummer

Tahle (3) (B)-88; Commercial 3G use-per-customer comncident peak forecast (W

Year Jdan Feb  Mar Apr May Jdun- Jul Aug  Sep Ot How Dee Summer  HonSummer
205
2007
2005
e =]
2040
2011
a1z
213
214
2015
Nl [a]
2017
201
219
2020
2021
Mz
2023
2024
2025
M =]
;7
202E
IS
2030
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4 CSR 240221030
Load Analvysi s and Forecasting

Tahle (5) (B)-89: Commercial LGS use-per-customer coincident peak forecast (W)

ear Feb:  Mar Ot [iee: Summer Mo Summer
2005
2007
2002
2008
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2024
2022
2023
2029
2025
2025
2027
20228
2023

2020

Jdan Apr May Jun dJul  Aug Eep Mo

Tahle (3) (B)-90: Commercial 3PS use-per-custamer cotnodent peak Forecast (WD

“fear Jan Fab flar Apl  May Jun Jul  Aug Sap Dt Miow, [es Summear - borSummer
2005
2007
200
200
2010
201
2012
2013
2014
2015
2046
2047
2018
2019
2020
202
20z
20z3
2024
2025
205
20
20z
2024
2020
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4 CSR 240221030
Load Analvysi s and Forecasting

Tahle (5) (B)-91: Commercial LPS use-per-customer caincident peak forecast (MW

ear Feb.  Mar Ot Diec: Summer Mo Summer
2005
2007
2002
2008
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2024
2022
2023
2029
2025
2025
2027
20228
2023

2020

Jan Apr May Jun Jul  Aug Eep Mo

T ahle (3) (B)-92: Industnal 3G35 use-per-customer coincident pealk forecast (W)

ear Jdan Feb far ApE flay Jun Jul Aug Sep et oy Dieo Sumimer  MonSummer
2006
207
2o0s2
2009
2010
2011
;12
;13
214
;15
2016
a7
m1e
2,18
2020
2021
;22
;23
;24
mz5
M26
;27
mzz
mz9
2030
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4 CSR 240221030
Load Analvysi s and Forecasting

T ahle (5) (B)-93: Industrial LG5 use-per-customer coincident peak forecast (WCW)

ear Jdan F &b LE] MonSummer
2006
2007
2002
2009
2010
2011
2012
2013
2014
2015
20116
2017
2012
2012
2020
2021
2022
2023
2024
2025
2026
2027
2022
2029
2020

Apr Il Jun A Se Clct Mow Dec Summer

Table (5) (B)-94: Industrial SPZ use-per-customer coincident peak Forecast (W)

Year Jan Feb Mar  Apr May  Jurp Jdul Abg Sepe Od  Mow  Dec Summer  HNenSummer
2008
207
2008
2004
200
2014
2mz
203
2014
205
206
2T
2ma
249
2020
201
2022
2023
204
205
2026
2027
2023
20
200
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4 CSR 240221030
Load Analvysi s and Forecasting

T ahle (5) (B)-95: Industrial LPS use-per-customer coincident peak forecast (MWW

ear
2006
2007
2008
2009
2010
2011
M2
203
204
2015
216
M7
2B
219
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030

Jan Feb  Mar A May Jun did AUy Sep oot Moy Dec Summer  MonSummer

T ahle (3) (B)-96: Wholesale use-per-customer cotncident peak forecast (VW

“rear
2005
2007
2002

Jan  Feb. mar  Apr Way  Jun dul Aug  Sap Dot Mow  Dec Summer  NonSummer
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4 CSR 240221030
Load Analvysi s and Forecasting

T ahle (5) (B)-97: Lighting use-per-customer coincident peak forecast (W)

Year Jan Feb nar apr bfay Jun Jul Aug o Sep Ot Moy e ‘Summer MNonSummer
2005
2007
2008
2009
2010
2011
2012
2013
2014
2015
206
2017
2018
2019
2020
2021
202
2023
2024
2025
20205
2027
2028
2029
2020

4 CSR 22.030 (5) (O)

{C) Net System Load Forecast. The utility shall produce aforecast of net system
load profiles for each year of the planning horizon. The net system load forecast
shall he consistent with the utility’s forecasts of monthly energy and demands at

time of summ er and winter system peaks for the major rate classes.
AmerenTE produced a forecast of net system load profiles for each vear of the

plantung honizon, Below are the monthly systerm peak forecast and hourly loads for the

sumtner and winter peak davs in the base, fifth, tenth and twentieth vears of the forecast.
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4 CSR 240221030
Load Analvysi s and Forecasting

Tahle (5) (C)-1: Monthly system peak forecast (W)

Year an Feb flar Fopr May dun dul Aug Sep Qiot M Cec Summer  NoeSwmmer
2006
2007
2008
2009
2010
20
01z
2013
2014
2015
2016
7
bR E
2014
2020
202
2022
2023
2024
2025
2026
2027
x028
2029
2030

Tahle (5) (C)-2: 2007 winter peak day profiles (MW

JEOT PesHedT FesCoo) FesOfier ComUss ComLPS SComSGS ComSES WdLGS WdLPS WASGS WasPS Wse Lgithg MoEn@ SEem
Hoard
Honr2
Hord
Hord
Howrs
Honrg
Hor?
Horg
Hora
Hoarid
Hanrid
Hori2
Hanri3
Horid
Hoaris
Hanrie
Hoari?
Honris
Hoaria
Hord
HorZi
Hoar22
HonrZ3
Hoar2i
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4 CSR 240221030
Load Analvysi s and Forecasting

Tahle (5) (C)-3: 2007 summer peak day profiles (W)

JUHIT  PegHedt FesCoo| FesOfier ComUss ComLPS SomSGS ComSPS WdLGS WdLPS WASGS WaSPS Wkse Lgithvg MoEn@  SiEem
Hoard
Hor2
Hoard
Hord
Hoars
Honrg
Honr?
Horg
Hora
Hoario
Hanrid
Hori2
Hanri3
Hord
Hanris
Horie
Hari7?
Hanris
Hoaria
Hord
HorZi
Honrz2
HonrZa
Hoar2d

Table (5) (C)-4: 2011 winter peak day profiles (MW

dai-11  PegHeat Regloo| RezOther Qom LSS ComlPS ComSGE ComSPS hdlGS WdlPS IedSES WOSRS Wik Lightig pomds System
Hord
Honr2
Honrd
Hord
Hoars
Horg
Hoart
Honrd
Hora
Harid
Horid
Hoari2
Hanri3d
Hoarid
Hanris
Hoaris
Hanri?
Honr3
Haaria
Horad
Hoar2
Honrzz
HorZd
Hor2d
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4 CSR 240221030
Load Analvysi s and Forecasting

Tahle (5) (C)-5: 2011 summer peak day profiles (W)

JrH 1
Hoard
Hor2
Hoard
Hord
Hoars
Honrg
Honr?
Horg
Hora
Hoario
Hanrid
Hori2
Hanri3
Hord
Hanris
Horie
Hari7?
Hanris
Hoaria
Hord
HorZi
Honrz2
HonrZa
Hoar2d

PesHeal FesCoa| FesOfier Com (G5 ComiP3 ComSGS ComSRS hdlGS hdLPS oSGS naSPS sk Loithg Momem  SyEtem

Table (5) (C)-6: 2016 winter peak day profiles (MW

J3-16
Hord
Honr2
Honrd
Hord
Hoars
Horg
Hoart
Honrd
Hora
Harid
Horid
Hoari2
Hanri3d
Hoarid
Hanris
Hoaris
Hanri?
Honr3
Haaria
Horad
Hoar2
Honrzz
HorZd
Hor2d

FezHeat ResCoo| ResOther Com L3S ComlPs ComSGE ComSPs WdlGS hdlPS WdSES WESES Wik Ligitig Momndd  Sprtem
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4 CSR 240221030
Load Analvysi s and Forecasting

Tahle (5) (C)-7: 2016 summer peak day profiles (W)

JUHT
Hoard
Hor2
Hoard
Hord
Hoars
Honrg
Honr?
Horg
Hora
Hoario
Hanrid
Hori2
Hanri3
Hord
Hanris
Horie
Hari7?
Hanris
Hoaria
Hord
HorZi
Honrz2
HonrZa
Hoar2d

PesHeal FesCoa| FesOfier Com (G5 ComiP3 ComSGS ComSRS hdlGS hdLPS OSGS naSPS Wbse Loithg Mm@ SyEem

Tahle (3) (C)-8: 2026 winter peak day profiles (W)

328
Hord
Hor2
Hord
Hoard
Honrs
Hoans
Honr?
Hors
Hora
Horid
Haarid
Hori2
Hori3
Hanrid
Hoaris
Hanrie
Hord?
Hanria
Horia
Hoara
Har2i
Horz2
HonrZ3
Honr2d

RerHeat -RegCon| Reglfyer Com LGS CombPe ComSGE ComSPs hdbGe: wdLPE: hdSEs BASPS Wkgk Lighthg No@Ewda Syetem
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4 CSR 240221030
Load Analvysi s and Forecasting

Tahle (5) (C)-9: 2026 summer peak day profiles (W)

JVEG
Hoard
Hor2
Hoard
Hord
Hoars
Honrg
Honr?
Horg
Hora
Hoario
Hanrid
Hori2
Hanri3
Hord
Hanris
Horie
Hari7?
Hanris
Hoaria
Hord
HorZi
Honrz2
HonrZa
Hoar2d

PesHeal FesCoa| FesOfier Com (G5 ComiP3 ComSGS ComSRS hdlGS hdLPS OSGS naSPS Wbse Loithg Mm@ SyEem
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4 CER240.22 030
Load Amalysis ard Forecashing
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