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» The DTE Distribution Planning Forecasting solution is designed to generate 20-year 

ahead hourly forecasts by feeder (~2,900), busbar (~1,200), and substation (~550), 

integrating DERs, new technologies and their appropriate interactions. 

Bottom-Up Feeder Forecast vs System Forecast

DTE Energy’s  Bottom-Up 

Forecast is comprised of                

~ 2,900 feeders.

‒  Bottom Up ‒ System Forecast

July 2023



Baseline Loads



Feeder Peak Load (MVA) vs Daily Average Dry Bulb



Feeder Peak Load (MVA) vs Daily Average Dry Bulb

Leverage Machine Learning Artificial 

Neural Network (ANN) models to develop 

accurate non-linear hourly weather 

response functions by node.



Feeder Hourly Load (MVA) Vs Dry Bulb 12AM



Feeder Hourly Load (MVA) Vs Dry Bulb 1AM



Feeder Hourly Load (MVA) Vs Dry Bulb 2AM



Feeder Hourly Load (MVA) Vs Dry Bulb 3AM



Feeder Hourly Load (MVA) Vs Dry Bulb 4AM



Feeder Hourly Load (MVA) Vs Dry Bulb 5AM



Feeder Hourly Load (MVA) Vs Dry Bulb 6AM



Feeder Hourly Load (MVA) Vs Dry Bulb 7AM



Feeder Hourly Load (MVA) Vs Dry Bulb 8AM



Feeder Hourly Load (MVA) Vs Dry Bulb 9AM



Feeder Hourly Load (MVA) Vs Dry Bulb 10AM



Feeder Hourly Load (MVA) Vs Dry Bulb 11AM



Feeder Hourly Load (MVA) Vs Dry Bulb 12PM



Feeder Hourly Load (MVA) Vs Dry Bulb 1PM



Feeder Hourly Load (MVA) Vs Dry Bulb 2PM



Feeder Hourly Load (MVA) Vs Dry Bulb 3PM



Feeder Hourly Load (MVA) Vs Dry Bulb 4PM



Feeder Hourly Load (MVA) Vs Dry Bulb 5PM



Feeder Hourly Load (MVA) Vs Dry Bulb 6PM



Feeder Hourly Load (MVA) Vs Dry Bulb 7PM



Feeder Hourly Load (MVA) Vs Dry Bulb 8PM



Feeder Hourly Load (MVA) Vs Dry Bulb 9PM



Feeder Hourly Load (MVA) Vs Dry Bulb 10PM



Feeder Hourly Load (MVA) Vs Dry Bulb 11PM



Feeder Summer Peak Accuracy Distribution:

Median MAPE                       

= 3.3 %
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Median MAD 

= 0.09 MVA

≈ 10 Teslas @ L2



• 1 in 10 Summer Peak DB = 2.3 deg > Base 

• 1 in 20 Summer Peak DB = 5.6 deg > Base

Peak Weather: Climate Change Trends

Peak-day CDD 

increases 0.3% per year

Peak-day HDD 

decreases 0.3% per year

•  1 in 10 Winter Peak DB =   6.8 deg < Base

•  1 in 20 Winter Peak DB =  18.1 deg < Base

Extreme Summer Weather Extreme Winter Weather

Base 

scenario
Base 

scenario



Feeder Hourly Load (MVA) 5PM

Peak Hour



Feeder Hourly Load Vs Dry Bulb 5PM:  Peak Zoom 



1 in 2

1 in 10

1 in 20

Load Vs Dry Bulb 5PM: Scenario Forecasts

≈ 240 Teslas 

@ L2



Feeder Baseline Peak Day Load Shape

≈ 240 Teslas 

@ L2



Components of Change



2022 Sales

WN

Forecast Waterfall Example



EV

Forecast Waterfall Example



Each passenger vehicle charging category 

requires forecasts of the following:

➢ # of  Ports

➢ Annual KWh / Port

➢ Hourly Load Shape

Each fleet vehicle charging category 

requires forecasts of the following:

➢ # of Vehicles

➢ Vehicles Miles Traveled

➢ KWh / Mile

➢ Hourly Load Shape

Passenger Vehicle Charging 

Charging Type Stock Units

Res Level 1 # of Ports

Res Level 2 # of Ports

Workplace Level 2 # of Ports

Public Charging Level 2 # of Ports

Public Charging DCFC MW or MVA

Fleet Vehicle Charging 

Charging Type Stock Units

Light-Duty Sedan Vehicle Miles Traveled

Medium-Duty Truck Vehicle Miles Traveled

Agriculture Truck Vehicle Miles Traveled

Construction Truck Vehicle Miles Traveled

Utility Truck Vehicle Miles Traveled

Tractor-Trailer Vehicle Miles Traveled

Drayage Truck Vehicle Miles Traveled

Refuse Truck Vehicle Miles Traveled

Bus Vehicle Miles Traveled

Electric Vehicle subcomponents



Passenger EV Load Shapes (EVI-Pro Lite)

Res Level 1

Res Level 2

Workplace

Charging Strategies

1. Plug in after work

2. Plug in at 11 PM

3. Charge By Morning

4. Slow Charge

5. Random

Public Level 3

Public Level 2



Residential Level 2 Charging – EV Submeter Data

» Utility sample of 1,200 customers on their EV Rate 
• Dedicated submeter for EV charging

• 11 pm - 9 am is off peak

• On/Off price ratio: ~ 2 to 1

Example:

Start at 11 pm

Example:

Charge by 7 a.m.

Example:

Infrequent

Example:

Every Day

Charging 

Frequency

Charging 

Strategies

Individual EV Submeter Data



Residential Level 2: Weighting Charging Strategies

» Charging Strategies
• Scheduled: charge at 11PM

• Delay: – charge by 05,06,07,08

• Immediate: – charge after work

• Slow: – flatter version of immediate

» Final Level 2 profile is a 

weighted average of the 

strategy profiles, where the 

weights vary over time.

Level 2 Charging Strategies

Level 2 Charging Profile



EV Diversity by Sample Size

Weights based on Vehicles / Circuit

Level 2 Charging Shapes based on Vehicles / CircuitRes Level 2 Peak / Port

Diversity Analysis

➢ Based on # of Res L2 Ports

➢ Max KVA / Port falls as number of ports 

grows

➢ Weight shapes over time based on 

vehicles per feeder



Presenting the Forecast



Distribution Planning Dashboard:

Planner 

Inputs

Results

Toggles

Peak Day

Annual Peak

Contributors Coincident 

Peaks
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forecasting@itron.com

CONTACT US
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BONUS SLIDES
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Summary of Modeling Methods



Climate Change Adjustment Process – Trend through 

2050

2050

Difference between the Rotated Rank & Average

values and the final 2050 values

Temperature Duration Curve (TDC)

 Step 1: Adjusts to Hottest AvgDB

 Step 2: Pivots to Coldest AvgDB

 Step 3:  Calibrates to Annual AvgDB

New York Climate Impact Study  |
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SAE Modeling Framework

𝐸𝑛𝑒𝑟𝑔𝑦𝑚 = 𝑎 + 𝑏𝑐 × 𝑋𝐶𝑜𝑜𝑙𝑚 + 𝑏ℎ × 𝑋𝐻𝑒𝑎𝑡𝑚 + 𝑏𝑜 × 𝑋𝑂𝑡ℎ𝑒𝑟𝑚 − 𝑏𝑔 × 𝐺𝑒𝑛𝑇𝑒𝑐ℎ𝑚 + 𝑏𝑒 × 𝐸𝑉𝑚 + 𝑒𝑚

(Res HeatStock + 

ComHeatStock) *

HDD 

(Res CoolStock + 

Com CoolStock) *

CDD

Residential Heat

Equipment Stock 
   Saturation & Efficiency

    Thermal Efficiency

     Square Footage Trends

     Usage Trends

Commercial Cool

Equipment Stock
    Fuel Share & Intensity

    Floor Space Trends

    Usage Trends            

    

Commercial Heat

Equipment Stock
    Fuel Share & Intensity

    Floor Space Trends

    Usage Trends              Industrial Other   

Energy Intensity

Economic Trends         

Commercial Other

Equipment Stock

    Fuel Share & Intensity

      Usage Trends     Electric Vehicles(EV)

Equipment Stock
Base year stock
Adoption Rate
Vehicle Miles Traveled
Efficiency (KWh/100 Miles)
Charging Type (L1 / L2)
Monthly factors

Res XOther + 

Com XOther +

Ind XOther

Residential Other

Equipment Stock

  Saturation & Efficiency

    Usage Trends

Residential Cool 

Equipment Stock 
   Saturation & Efficiency    

    Thermal Efficiency

     Square Footage Trends

     Usage Trends

Generation Techs (PV)

Equipment Stock
Base year stock
Adoption Rate
Efficiency
Global Horizontal Irradiance (GHI)
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EV Load Shapes (EVI-Pro Lite)

Res Level 1

Res Level 2

Workplace

Charging Strategies

1. Plug in after work

2. Plug in at 11 PM

3. Charge By Morning

4. Slow Charge

5. Random

Public Level 3

Public Level 2
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Residential Heating Equipment Impacts

Resistance Heat Air Source Heat Pump

Ground Source 

Heat Pump

Water Heater

Use / Customer vs Temperature 
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Res Stock End Use Saving Shapes (EUSS)

» Basic enclosure

» Enhanced enclosure

» Heat pumps, min-efficiency, electric backup

» Heat pumps, high-efficiency, electric backup

» Heat pumps, min-efficiency, existing heating as backup

» Heat pump water heaters

» Whole-home electrification, min-efficiency

» Whole-home electrification, high efficiency

» Whole-home electrification, high efficiency + basic enclosure package

» Whole-home electrification, high efficiency + enhanced enclosure package
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