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Important Notice

Some of the information discussed during todayôs meeting may be 

confidential (for business or securities law reasons) or competitive (for anti-

trust law reasons). Thus, please treat as confidential and sensitive any 

discussion and/or information provided by Idaho Power of topics marked as 

CONFIDENTIAL in the slides during this meeting, unless and until Idaho 

Power itself discloses the information publicly.

If you are uncertain whether information is either confidential or competitive, 

or whether any particular information has been publicly disclosed, please 

ask. Adhering to this practice helps protect both you and Idaho Power. 
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Our Values
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Remote Meetings ïWhat to Expect
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Meeting Topics and Flow

Meeting Date Topics

Energy Efficiency 

Subcommittee Meeting
January 12 Energy Efficiency

IRPAC Meeting #1 February 9 Overview, Carbon Outlook

Load Forecast Workshop February 23 Load Forecast Workshop

IRPAC Meeting #2 March 11 Forecasts (PURPA Generation, Natural Gas, Load, Hydro)

IRPAC Meeting #3 April 8
Solar & Storage, Energy Efficiency (EE), Distributed Energy 

Resources (DER), Demand Response (DR)

IRPAC Meeting #4 May 13
Resource Adequacy, Transmission, Future Supply-Side 

Resources

IRPAC Meeting #5 June 10
Transmission & Distribution (T&D) Deferral, Reserve 

Requirements, Storage

IRPAC Meeting #6 July 13 Portfolio Development & Sensitivities, Risk Metrics

Optional: Analysis Update 

& Feedback Workshop
August 10

IRPAC Meeting #7 September 16 Results, Preferred Portfolio
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Todayôs Agenda

Tuesday, February 23rd, 2021 (IRPAC Special Meeting)

Allotted Time Discussion Topic Presenter

9:00-9:15 Introductions/Objective for Today Jordan Prassinos

9:15-9:30 System Peak History, Modeling, Enhancements Jordan Prassinos

9:30-9:35 Previous IRP Sales Performance Jordan Prassinos

9:35-10:00 C/I Economic Environment, Data Framework, Philosophy Brad Snow

10:00-10:10 Break

10:10 ï10:45 Data Segmentation, Out-of-Sample Performance, 

Evolution

Brad Snow

10:45-11:00 Discussion Wrap-Up Brad Snow
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Seasonal Peak Growth

All Growth is NOT Equal
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Seasonal Load Factors
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The Peak Trend
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Class Peak Contribution Method

- Top-Down approach preferred

- System peak forecast accuracy should not be in question

- Rich history of system sales and peaks at generation level

going back 50+ years to build models

- Class AMI history is limited to 2014 and beyond, collected at the meter
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Class Contribution to Peak
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Modeling Performance in IRPôs

IRP is a long-term planning tool:

Evidence of trend stationarity in overall 

models. Near term fluctuations leads to 

consistent convergence in modeling as errors 

are always built into models each cycle. 

Total System by IRP Vintage (MWh)

CONFIDENTIAL
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C&I Modeling - Outline

ÅOverview of Economic Environment

ÅData Framework

ÅModeling Philosophy

ÅData Segmentation and Analysis

ÅOut-of-Sample Performance

ÅEvolution and Future Work 
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IPC Key Economic Overview
ÅIdaho ïAn agriculture economy ïalbeit transitioning ïBOISE MSA

­ Potato, Dairy, Sugar Beet Processors are Dominant in Manufacturing

o Dairy leads the growth ïup 6% in 2020 

­ Non-Food Manufacturing is the fastest growing in terms of new customers- eight new in 

2020, via in-migration

­ Population up 21.5% in last ten years

ÅBoise/Nampa MSA is unique as most geographically isolated in top 100 

geographically, serves as trading center (retail, services, health etc.)  for N. Utah,  

E. Oregon, N. Nevada, Idaho

ÅThese characteristics, among others, define unique attributes that distinguish IPC, 

and each of its sister utilities in Idaho and Oregon, in forecast modeling

ñBoise City [MSA]has come roaring out of the gate, and the economy will shake off recent slowing without too  much troubleé. 

Over the long run, positive demographics will ensure BOI bests the West and U.S.ò  
- Moodyôs Analytics December 2020
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Modeling in a Unique Environment

Å IPC Service Territory is one of the Fastest Growing Areas in the Country
Ÿ Residential Customers last 12 months: +3.0%

Ÿ Commercial Customers last 12 months: +2.1%

Ÿ Large Load Customer last 12 months +6.1%

Å Unique Challenges at the Margin
Ÿ Rate Schedule Changes

Ÿ Commercial Birth/Death

o In-Migration

o Covid Structural Impact (Consolidations)

o New customer/ramp rates

Why Is Idaho Power Unique?
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C&I Class Distinction in Modeling

ÅCommercial and Industrial  Customers, in Contrast to Residential Customers 

Cannot be Modeled as a Homogeneous Population

­ Coefficient of Variation 
o Residential 71.4%

o Commercial 326.7%

o Industrial 201.6%

ÅProper Specification of  Structural Models Demands the Causal Variables Reflect 

Regional Relationships as they Relate to Energy Use
­ Broad Macro Variables (e.g. US GDP) are Avoided in Favor of County and NAICS 

Level Series

ÅManufacturers and Service Providers are Distinct in causal relationships and 

demand separate models
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C&I Modeling 

Approach/Philosophy
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Segmentation

Causal 

Variable  

Refinement/ 

Minimization

Goodness of 

Fit
Parsimony

Recursive process to understand and 

develop the relationship between customer 

energy use and independent variables

Empirically and 

theoretically 

correct/true model

Consistent good 

fit to a diverse 

array of data 

patterns.

Capable of fitting 

to sample periods 

without reaching 

for fit.

*As developed in Quantifying Parsimony in Structural Equation Modeling,  Kristopher J. Preacher, University of North Carolina at Chapel Hill 

2006.



C/I  Causal Data

ÅExtensive database for multiple economic time series
Ÿ Moodyôs

o Macroeconomic National

o County Level

o MSA

Ÿ Woods and Poole

o Import/Export Model Constraint 

o Gross Regional Output

o Earnings 

o County Level

Å Databases retain all versions of history and forecast data
­ Data is validated for continuity within and across versions

­ Analysis of changes in trend, anomalies, comparative change

Broad based coverage in the Economic Data Buckets
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Causal Variable Evaluation
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Causal Variable Evaluation

COMPARATIVE AGGREGATE OUTPUT SERIES
INDEXED 2000=1

CONFIDENTIAL
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Causal Variable Segmentation
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C v I Energy-use Segmentation

Energy Share of Major Industrial Segments at IPC
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C/I  Sales Data 

ÅBase Forecast (Y) data is annual billed sales
Ÿ Industrial customer data 1991 ïpresent

Ÿ Commercial data 2001 ïpresent

Ÿ New Customer Birth/Death Evaluation

Ÿ DSM added back to billed sales

­ Data validated to booked energy / savings

­ Rate classification changes evaluated

ÅNew customers and major plant expansions/contractions with in-

determinant or startup or total-plant impact are removed
­ Forecast occurs out-of-model with input from customers/engineering

Robust Validation of Customer Data Bucket
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Break
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C/I Modeling Schema
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Model Validation Test

ÅPerformance Metrics based on ex-

Ante Sample
­ Existing Model (2021 IRP)  v. ex-Ante

o Training Period = 70% of Observations

o Out of Sample = 30%

o R2 and MAPE Evaluation Statistics

ÅAll Models Validated  for acceptable 

distribution and autocorrelation of 

residuals from forecast

IRP Model
R2, MAPE

Out of Sample
ά!ŎƛŘέ ¢Ŝǎǘ
R2, MAPE

Training Period
R2, MAPE

ÅBest Practice
­ ñThe acid test for forecasting is to 

determine accuracy based on out-

of- sample evaluations. RMSE, 

MAE and MAPE are the yardstick to 

determine forecast accuracyò

National Association of Business 

Economists ïAdvanced Econometrics



Model v Sample Output

End-year (2040) Forecast Comparison

NOTES:

Å Slight bias in majority of models, 20-year model shows a slight upward, non-material bias 

Å Largely, bias attributed to CV19 impacts not captured in causal variables

Å Models were manually adjusted downward 

Table of Backcast Sample of Models

CONFIDENTIAL
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20 yr Model 20 yr Backcast MWH Wgt. Var Pct Wgtd. Var

Mfg_Ind 46,293,215 45,666,234 35% -1.4% -0.5%

Svc_Ind 22,113,590 21,480,660 17% -2.9% -0.5%

 Mfg 7_9S 22,943,859 22,353,028 17% -2.6% -0.4%

Svc 7_9S 22,943,859 22,353,028 17% -2.6% -0.4%

 Mfg_Food 9PT 3,416,738 3,273,096 3% -4.2% -0.1%

Mfg_Oth 9PT 3,416,738 3,273,096 3% -4.2% -0.1%

Svc_Bldg 1 1,781,575 1,748,146 1% -1.9% 0.0%

Svc_Bldg2 9,920,851 11,919,917 7% 20.2% 1.5%

132,830,427 132,067,205 100% -0.6% -0.6%



Model Performance

ÅWe conclude from the aggregate end-point (2040) values that the models 

are Trend Stationary

ÅSlight bias where training periods are coming from recessionary period

­ Considered a rigorous test for fitting propensity/parsimony

ÅRate class 9 PT is a necessary evil to square the Large Load forecast to a 

rate class forecast, it understandably exhibits lesser stability in the test

What can we learn?
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Large Load Model Forecasts
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CONFIDENTIAL
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 Mfg 7_9S

Svc 7_9S

Training

Training

Small Commercial Model Forecasts

IRP Models Out of Sample TestModel ID

CONFIDENTIAL
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Mfg_food 9PT

Mfg_Oth 9PT

Training

Training

Model captures

trend change and recovers

Large Commercial Model Forecasts

IRP Models Out of Sample TestModel ID

CONFIDENTIAL
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Svc_Bldg 1

Svc_Bldg 2

Training

Training

Does not significantly impact results

IRP Models Out of Sample TestModel ID

Does not significantly impact results

Large Commercial Model Forecasts CONFIDENTIAL
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