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It is Nice to Be Back in the Neighborhood
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I.  Introduction
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Integrated Resource Planning

• An opportunity for regulators, the utility, and interested 
stakeholders to take an in-depth look at the energy demands 
over the next 10 to 20 years and the resources that may be 
available to meet that demand reliably and at the least cost.

• Fundamental to the success of the IRP is detailed analysis:
– credible modeling of projected demand trajectories and 
– projected costs of the various options for meeting that demand 

over the horizon under review.

• Open and transparent process that allows access for all 
stakeholders to this data is critical to the success of the 
process and goals. 



An Example of Statutory Language  

• 30 Vermont Statutes Annotated §218c(a)(1):

– A "least cost integrated plan" for a regulated electric 
or gas utility is a plan for meeting the public's need for 
energy services, after safety concerns are addressed, at 
the lowest present value life cycle cost, including
environmental and economic costs, through a strategy 
combining investments and expenditures on energy 
supply, transmission, and distribution capacity, 
transmission and distribution efficiency, and 
comprehensive energy efficiency programs.



Options for Consideration in Meeting 
Forecasted Energy Needs  

• Energy Efficiency 

• Demand Response

• Combined Heat and Power Opportunities

• Renewable Energy 

• Power plant upgrades that increase the capacity or extend 
the life of an existing unit

• Construction of new capacity

Each option should be examined in terms of meeting reliability 
needs throughout the planning horizon and doing so in a least-
cost manner.
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Cost v. Value:
“Compared to What?”

• Resource choices cannot be made simply on the 
basis of costs (or prices)

• The lower-cost resource is not always the most 
valuable resource

• How do we determine the value of a resource 
option? What is its value to us?

• IRP is the process by which resource options are 
compared and aggregated to meet demand for 
service to produce the highest value at the lowest 
total cost over the long-term



II.  Aspects of IRP
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What is an 
Integrated Resource Plan

• A consolidated plan, using consistent economic 
assumptions, that evaluates both supply and 
demand-side options to meet the utility’s needs at 
the best combination of cost, quality, and 
reliability.

• It may not be the least cost plan.

• It may not be the lowest environmental impact.

• It probably should not compromise reliability.

• It might come out different from what you expect; 
embrace that thought.
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Where Did the Idea 
of IRP Come From?

• Late 1970’s

– Huge cost overruns on coal and nuclear units

– Delays in in-service dates created shortages

– Price increases made energy efficiency an 

attractive option

• 1979  Three Mile Island accident

– 60 nuclear units canceled
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Load Forecast

• To consider a route, it’s useful to have some idea 

where you’re going.

• Consultants usually help companies with this work 

in response to a “request for proposals,” “RFP.”

• A load forecast should explicitly consider level of 

energy efficiency embedded – so that the value of 

incremental amounts can be analyzed.



16

Fuel Cost Forecast

• Drives expected cost of fossil-generated energy, 
against which other options are compared.

• Up to 10-year futures available for gas.

• Forecasts have high degree of uncertainty; so 
sensitivity analysis is essential.
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Cost-Effectiveness Analysis

• Different resources have different cost shape over time:

– Nuclear, Renewables, and Efficiency are capital-

intensive, with low or no fuel cost

– Natural gas is fuel-intensive, with more uncertainty as to 

cost.

– Potential for future carbon regulation creates uncertainty 

for all fossil resources.

• Most analysts use levelized cost as the base.



18

Elements of Cost-Effectiveness

• Measure capital cost and financing costs

• Operation and Maintenance expense

• Fuel expense

• Emissions and potential future regulations

• Integration, Transmission, and Distribution costs

• Operating lifetime

• Load shape

– Coal and nuclear are baseload

– Efficiency is shaped like the load

– Wind and solar have unique load shapes

– Demand response may have high value
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Existing Resources

• Portfolio of existing 
resources
– Current capital and operating 

costs 

– Remaining operating lifetime

– Potential major retrofit costs

– Flexibility to meet changing 
loads, with renewable (wind) 
additions

– Ultimately:  measure life, 
retrofit costs, and levelized 
power cost will guide analysis 
of economic viability.

• Are any at severe risk? 
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New Generating Resources

•Develop a portfolio of potential new 

generating resource options

•New fossil generation

•Nuclear?

•Central station renewables

•Distributed renewables

•Combined heat and power

•Include costs of construction, operation, 

emissions, interconnection and integration, 

transmission, distribution, and uncertainties
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New Generating Resources:
Be Pragmatic

• Develop large central generation?  What 

is your reasoning?

• Small units that provide network support 

and help you meet your challenge may 

be a viable consideration.

• Microgrid options may be more cost-

effective.
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New Energy Efficiency Resources:
Conduct a Potential Study

• Provides critical data for program and policy 
design to increase investment in energy 
efficiency, including: 

• Setting attainable energy savings targets;
• Quantifying the energy efficiency resource for system 

planning; 
• Determining funding levels for delivering energy 

efficiency programs;
• Designing programs to achieve the long-term potential; 

and
• Reassessing energy efficiency opportunities as 

conditions change. 



Average Cost of Utility-Acquired EE Savings – Lower 
and Less Volatile than Wholesale Market Electricity 

Prices in Midwestern US – 1996-2011 
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New Energy Efficiency Resources

• EE is the Low-Cost Resource
Mature Programs Costing $.03/kWh.

• Load shape of EE is very important in 
valuing EE in the IRP:

– On average, shaped like system load

– Many resources with favorable load shape

– Some, like security lighting, are off-peak
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Air Conditioning:
The Most Extreme Load Shape

Source:  LBNL Report 52235



• Efficiency benefits include benefits to 
consumer, to utility, and to the public at 
large.

• Calculating these is important in valuing 
energy efficiency programs.

http://www.raponline.org/event/recognizing-the-full-value-of-efficiency-
theres-more-layers-in-the-layer-cake-than-many-account

Energy Efficiency has Many Values

http://www.raponline.org/event/recognizing-the-full-value-of-efficiency-theres-more-layers-in-the-layer-cake-than-many-account
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Demand Response (DR)

• Demand Response provides short-term load relief at 
time of system strain.

• Can help avoid expensive, seldom-used peaking units.

• Marginal line losses at time of system peak can reach 
20% or more.

• Can be targeted to the specific circuits where load relief 
is essential.

• Air conditioner cycling is probably the primary alternative
– How much can you get?

– How much will it cost?

– See e.g., https://www.nipsco.com/docs/default-source/efficiency-
docs/nipsco-ac-cycling-faqs-new-format.pdf

https://www.nipsco.com/docs/default-source/efficiency-docs/nipsco-ac-cycling-faqs-new-format.pdf
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Customer Generation

• Mostly wind, PV, and possibly some CHP.

• Cost-effectiveness is questionable

• Customer enthusiasm may be high

• Load shape is crucial

• Potential supply large

• Clear policy issue.

• Decide.  

• Then make it easy.
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Integrating Supply and Demand

• Large utility IRPs include significant 
computer modeling for “portfolio 
optimization.”

• Risk models account for unknowables, 
such as economic conditions, fuel costs, 
and weather.

• Hundreds of resources may be examined 
for cost and load shape.
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Integrating Supply and Demand
(for a small utility)

• Evaluate:

– Existing resources on a life-cycle basis, as 
emission retrofit and rebuild costs are 
inevitable.

– Potential EE and distributed resources on the 
same basis, including all elements of avoidable 
cost.  Gen., trans., dist., emissions, and losses.  

• Develop a spreadsheet model that can compare 
any potential resources to existing system.

• Estimate potential within the service territory

• Make some reasoned decisions.
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Public Involvement

• Your customers know things that you do not.  

And that your consultants do not.

• Public involvement early in the development of 

an IRP yields many benefits:

– New ideas

– Sense of what the customers want

– Sense of their willingness to sacrifice

– Rankings of priorities:  cost, environment, equity, and 

reliability.
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Public Involvement Program

• Public review of RFP responses before selection of 
contractors to conduct IRP.

• Kick-off meeting
– Immediately followed by stakeholder meetings

• Written input early enough to influence what is 
examined, and how it is examined.

• Stakeholder advisory group?

• Ability to review drafts before they solidify

• Public meetings prior to adoption of a plan, 
strategy, or policies.
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Articulate a Short-Term 
Action Plan (2–5 Years)

Perhaps the most important element of an IRP

• What existing resources will we retire?

• What new resources will we build?

• What EE and DR programs will we launch?

• What will we ask customers to do differently?

• What options will we study for the next cycle?

• How will we measure our success?



III.  Some Examples
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Examples of Major Decisions 
Guided by IRPs (of various types)

Southern California Edison: Mohave

1999, owners of the Mohave Generating Station — a two-unit 1,580 MW coal-
fired power plant built between 1967 and 1971— executed a consent decree 
to either install SO2 controls or close the plant by 2005. 

2003, owner utility approached the California Public Utilities Commission 
(CPUC) for approval of preliminary engineering costs for a retrofit.  After an 
extended hearing, the CPUC ordered a comprehensive review of the future of 
the Mohave project.  

2005 – Mohave Alternatives and Complements Study is completed.  It 
examined alternatives to a retrofit of Mohave, found a wide variety of cost 
effective options, and at the conclusion of the study, the Mohave plant was 
closed permanently on Dec. 31, 2005. 
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Examples cont.  

Xcel Energy/ Black Hills:  Colorado Clean Air – Clean Jobs Act

2011 the state of Colorado, employed a process similar to IRP in 

implementing legislation proposing, among other things, EGU retirements and 

anticipating  new EPA regulations air pollutants (NOx, SO2, and particulates), 

mercury, and CO2.

Two Colorado utilities developed plans and gained the approval of the state 

energy and air regulators.

Two coal-fired power units totaling more than 210 MW have been retired and 

repowered, and three additional units are expected to be retired and 

repowered by 2017. 
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Examples cont.  
Docket 6860, VT PSB Order of January 28, 2005 – Northwest Reliability Project

• Vermont law obligates utilities to demonstrate that any proposed transmission solutions 
constitute the lowest-cost alternatives among a full range of alternative resource 
configurations, which must include localized demand-side management and distributed 
generation options.  

• 30 Vermont Statutes Annotated §218c(a)(1):  A "least cost integrated plan" for a 
regulated electric or gas utility. 

• [n]o viable option but to approve a transmission solution for a reliability problem 
that might have been either deferred or more cost-effectively addressed through 
demand-side measures or local generation, if there had been sufficient advance 
planning. 

• To avoid repeating this dilemma in a few short years, we have concluded that we 
should open a separate investigation into ways to ensure that cost-effective non-
transmission alternatives are given full, fair, and timely consideration, and to determine 
methods for implementing (including funding) those non-transmission alternatives that 
bear lower societal costs than traditional transmission projects. 



IV.  Concluding Thoughts
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• An integrated analysis is the point of IRP

• It is a public process

• Use consistent economic assumptions that 
evaluate both supply and demand-side 
options to meet the utility’s needs at the best 
combination of cost, quality, and reliability.

– It may not be the least cost plan.

– It may not be the lowest environmental impact.

– It probably should not compromise reliability.

– It might come out different from what you 
expect; embrace that thought.



Thank You
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For More Information
“Best Practices in Electric Utility Integrated Resource Planning Examples of State Regulations and Recent Utility Plans,” Rachel 
Wilson and Bruce Biewald, http://www.synapse-energy.com/sites/default/files/SynapseReport.2013-06.RAP_.Best-Practices-in-
IRP.13-038.pdf

“The Treatment of Energy Efficiency in Integrated Resource Plans:  A Review of Six State Practices,” Dave Lamont and John 
Gerhard, file://rapvt 
data/Shared/Users/dfarnsworth/My%20Documents/Downloads/RAP_Lamont_Gerhard_TreatementofEEinIRP_2013_JAN_28
.pdf

Vermont Public Service Board Docket No. 6860 (Petitions of Vermont Electric Power Company, Inc. (VELCO) and Green 
Mountain Power Corporation (GMP) for a certificate of public good, pursuant to 30V.S.A. Section 248, authorizing VELCO to 
construct the so-called Northwest Vermont Reliability Project), Order of January 28, 2005, 
http://psb.vermont.gov/sites/psb/files/docket/6860NRP/6860_fnl_1-28-05.pdf

Vermont PSB Docket No. 7081, (Investigation into Least-Cost Integrated Resource Planning for Vermont Electric Power 
Company, Inc.'s Transmission System), Order of June 20, 2007.

Comments of Vermont Electric Power Company, Inc. on Federal Energy Regulatory Commission Notice of Proposed Rule Making 
Docket No.: RM10-23-000, September 29, 2010.

"Walking the Walk of Distributed Utility Planning: Deploying Demand-Side Transmission and Distribution Resources in 
Vermont's "Southern Loop," In Proceedings of the ACEEE 2006 Summer Study on Energy Efficiency in Buildings, American 
Council for an Energy-Efficient Economy, Plunkett, John, F. Wyatt, J. Kleinman, B. Bentley. 2006.

"Walking the Walk: Considering Non-Transmission Alternatives in Utility Planning, Part Deux,” ACEEE Summer Study on 
Energy Efficiency in Buildings," American Council for an Energy-Efficient Economy, Plunkett, John, B. Bentley. 2008.

http://www.synapse-energy.com/sites/default/files/SynapseReport.2013-06.RAP_.Best-Practices-in-IRP.13-038.pdf
//rapvt-data/Shared/Users/dfarnsworth/My Documents/Downloads/RAP_Lamont_Gerhard_TreatementofEEinIRP_2013_JAN_28.pdf
http://psb.vermont.gov/sites/psb/files/docket/6860NRP/6860_fnl_1-28-05.pdf
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