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A Brief History: System Transitions
The electric system has been built out over the last century in tranches in response to various drivers

Infrastructure 

Buildout

Economy-wide 

Decarb + Growth

1930s - 1960s 1960s – 1970s 1970s – 1985 2010 - Today Today & Beyond1985 - 2009

WHAT WAS HAPPENING

Large investment in 

infrastructure 

development post 

Great Depression

U.S. households begin 

adopting air 

conditioning en masse

Energy crisis → more 

coal and nuclear

Focus on optimization, 

energy efficiency, 

volatile fuel costs

Utilities make 

significant progress in 

reducing emissions 

from the electric 

power generation

Climate change drives 

electrification to 

decarbonize multiple 

sectors of the economy 

OUTCOMES

~99% of the U.S. 

population has access 

to electricity

Large focus on 

investing for growth

Long generation 

capacity, high rates, 

long system capacity

Flat to declining sales, 

harvest mentality

Operational focus to 

optimize and 

decarbonize

Economy-wide 

decarbonization 

enabled by utilities

Stephen Miner <sminer@re-plus.com>
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Electricity usage for ‘home of the future’ could jump ~84% by 2040
Residential customer today3 Residential customer of the future

Gas

Furnace

~7kW ~1.5kW ~8kW ~5kW ~12kW

Typical 

characteristics

Avg. annual 

consumption (MWh)1 -4.7 6.9 5.7 4.8

Solar2 Beneficial

Electrification

Electric

Vehicles

Base load

12.76.9

Base load4

Average power consumption can increase by ~84% if a premise has solar but can go up to ~150% without solar 

1. Based on average 2023 residential customer consumption by household; Load Research; 2. Self-consumption only; 3. 2,171 sq. ft.; 4. Base load includes all appliances installed in the house (e.g., fridge, etc.) 

Source: Xcel Energy; EIA

Total



EPRI REGEN looks at three different scenarios where the path to a total decarbonized economy either welcomes or 

restricts carbon capture.  This lever dramatically changes the total energy needs due to how much energy it takes to create 

synthetic fuels.  Regardless, the REGEN model shows higher forecasted system needs than our current process.

Projections show a wide range of possible future loads though all 
increase significantly
Xcel Energy load growth potential (GW)
Xcel Energy current internal projection process vs EPRI REGEN forecast for a 2050 total decarbonized economy 

~21 GW

All Carbon Reduction Options Viable

~180 GW

~40 GW

Capture ProhibitedCarbon Capture Limited

~50 GW

Current peak load (2023) Potential 2050 peak loads scenarios – EPRI REGEN Analysis

2023 Xcel Energy system load

~178 TWh

~91 TWh

~287 TWh

~773 TWh

Limited synthetic 

fuels (e.g., H2)

Very high 

synthetic 

fuels



"BAU" extrapolation, 

likley underestimate 
Does not account for future 

electrification policies or 

previous curtailed spending

229

z

Benchmarks show $200-550B cumulative investment possible by 
2050

362

317

260

220

212

Cumulative investment needed from 2024-2050 ($2023 real scaled by population to Xcel Energy)

543

475

390

330

319

332

Xcel Energy 

Historical 

Benchmark

Benchmark 

Companies

Estimates for capital for the 

energy transition, grid rebuild 

and meeting demand range 

but are increasing

~$5-10+ trillion



Xcel Energy – Colorado Only Estimates



World War 2

$4 trillion (real USD)

65 million tons of steel

US Grid Needs

$10+ trillion (real USD)

163 million tons of steel
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