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Mission

Integrated Utilities have a mission to provide:

Reliable, Affordable, Increasingly Clean Power

in a safe and environmentally compliant manner.

ÁResource adequacy refers to the ability of the 
electric system to supply the aggregate electrical 
demand and energy requirements of customers at all 
times.



Planning Objectives
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Alternative Resources

Conventional 

Generation and 

Purchases

Renewables

Solar, Wind,

Biomass,

MSW

Energy Efficiency and 

Load Control

Balance of Sources
ÊOwned Generation    ÊQF ÊDSM ÊOther Purchases

Characteristics
ÊFuel Type and Supply    ÊUnit Performance    ÊReliability / System Support



What is ñAdequateò

ÁAdequacy requires Reserves.

ÁReserve capacity must be available to account for 

ÁCapacity Variation

ÁLoad Variation

ÁA reserve margin target is utilized in the IRP process to ensure 
resource adequacy

ÁThe Reserve Margin is based on annual or seasonal peak load.

ÁThe reserve margin target is established based on probabilistic 
analyses



Metrics

ÁLoss of Load Expectation (LOLE)

ÁIndustry utilized 1 day in 10 years standard = 0.1 LOLE

Objective:

ÁMeet the reliability standard at the lowest total system cost

Reliability Metrics and Costs

Implication:
ÅHigh Impact Low Probability Analysis
ÅRequires a large number of scenarios
Å95% of all reliability events will occur in <10% of all scenarios 

simulated



Key Input Examples

ÁWeather Uncertainty:  36 Weather Years Modeled

ÁLoad Growth Uncertainty:  5 Economic Growth Multipliers

ÁUnit Performance Uncertainty:  Monte Carlo  Draws for Unit 
Outages, 20 Draws

ÁTotal iterations at each reserve margin scenario

Á36 weather years x 5 load forecast error multipliers x 20 unit 
outage draws = 3,600 iterations



Physical Reliability Metric Results



Net Load Variability Increases With 
PV Penetration Rate

The normalized standard deviation of ramps is the ratio 

between net load and load without PV
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Total System Energy Costs by Reserve Margin

Includes EUE Cost

ÅProduction costs
ÅCost of available power for 

purchase/import
ÅSocietal cost of Unserved Energy

ÅMarginal Cost of New Resources
vs.



Reserve Margin Planning



Summer Load Shape ïSolar Effect



Winter Load Shape ïSolar Effect



The Future?

Aging 
Fleet é

Renewables

Project Execution
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