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Firm Power in MISO 
What differences from Switzerland?

Å Different temporal profiles of variable renewables
Å Different resources available
Å Slightly different cost assumptions
Å More opportunity for geographic dispersion
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Some Characteristics regarding MISO
Å Load: 120 GW peak, 670 TWh/yr
Å Renewables: 21 GW wind | 330 MW PV
Å Geography: 

Å 3 Macro Regions
Å 10 Load Resource Zones

Å Resource: Vastly different resource characteristics

[ŜǘΩǎ ŜȄŀƳƛƴŜ ǘƘŜ ƛƴŦƭǳŜƴŎŜ ǘƘŜǎŜ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƘŀǾŜ ƻƴ 
optimized capacity expansion and the costs that result



4 cost scenarios linked to date and technological progress

Each developed from  latest NREL ATB1:
Å 2050, high and low technological development
Å 2025, high and low technological development

Å These 4 scenarios are run for 14 distinct geographic zones (10 LRZs, 3 Regions and MISO) 
ǇƛŎǘǳǊŜŘ ƻƴ ǇǊŜǾƛƻǳǎ ǇŀƎŜΦ 9ŀŎƘ ǊŜƎƛƻƴ ǿƛǘƘ ƛǘΩǎ ƻǿƴ ŘƛǎǘƛƴŎǘΥ [ƻŀŘ ǎƘŀǇŜ ŀƴŘ wŜǎƻǳǊŎŜ 
Characteristics.

P

1NREL (National Renewable Energy Laboratory). 2019. 2019 Annual Technology Baseline. Golden, CO: National Renewable Energy Laboratory.

Utility PV Wind Storage Gas

CapEx $/kW Opex $/kW-yr CapEx $/kW Opex $/kW-yr
CapEx

$/kWh -pack 

CapEx $/kW 

-BoS

Opex % total 

CapEx /  yr
RT eff CapEx $/kW 

Opex fixed 

$/kW-yr

Opex variable 

$/MWh

Fuel cost 

$/MWh

High $           733 $                 9 $       1,311 $               38 $            99 $          323 2.5% 85% $          872 $            11 $                  5 $            26 

Low $        1,042 $               13 $       1,500 $               42 $          155 $          552 2.5% 85% $          872 $            11 $                  5 $            39 

High $           356 $                 4 $          813 $               24 $            41 $          133 2.5% 85% $          800 $            11 $                  5 $            29 

Low $           899 $               11 $       1,294 $               38 $          112 $          471 2.5% 85% $          800 $            11 $                  5 $            65 

2025

2050
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Consider LRZ 7
2025, low technological 
development, PV 
alone, no overbuild

PV
Load

Limit for unconstrained PV is < 25% in this case

ҝPV  =ҝLoad  × P % 


