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Agenda & Objectives

Preliminary Discussion

PART I

• Provide a historic overview of FBC’s LRMC

• Highlights from BC Hydro’s stated LRMC

• Portfolio Analysis & the LRMC calculation

PART II

• Open Discussion

• Present a revised LRMC Definition

• Highlight Important Considerations

• Solicit Feedback



Preliminary Discussion

• What does the LRMC represent?

• What are some important considerations?



Notable Applications Referencing the LRMC

• Demand Side Management (DSM)

• Most predominate use of the LRMC

• Regulations require utilities to evaluate DSM using their Long-Run Marginal Cost 
of acquiring electricity generated from clean or renewable resources in BC

• Used as an approximate cost of power acquired over a longer 
term horizon

• Evaluate the Cost of New Long Term Resources 

• Certificate of Public Convenience and Necessity (CPCN) Applications

• Rates – Discussed, but Non-Applicable

• Stepped Rates for Transmission Customers (2012)

• Proposed a Tier 2 rate based on a levelized LRMC expressed in Real terms. 
Commission concluded that Stepped Rates should not be mandated.

• Residential 

• Residential Conservation Rates (RCR) are set with considerations for customer 
bill impact, efficient price signals, and the promotion of conservation. The LRMC 
is not used to determine Tier 1 or Tier 2 rates. 
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Historic FBC LRMC Statistics

• FortisBC Historic Definition

• “the cost to acquire additional power where existing resources are 
insufficient to meet load requirements”

• Wholesale Energy Markets: $84.94/ MWh

• With the drop in market prices, decreased from $84.94/MWh to 
$56.61CAD/MWh (2014 -2018 PBR)

• Reflects FBC’s cost of capacity when required in the short to 
medium term

• Clean Power Proxy: $111.96/ MWh

• A levelized cost developed using a base price of $101.39/MWh
(2011$) from BC Hydro Standing Offer Program (SOP) and 
escalated at 50 percent of CPI annually between 2011 and 2040.

• Demand Side Management (DSM) Applications



BC Hydro LRMC

• Prior to 2013

• Calculated the LRMC through proposals received from the Call for Clean 

Power (2008)

• Weighted-average, plant-gate price of $111.30/MWh (2009$) 

• 2013 IRP

• Levelized Unit Electricity Cost (LUEC) Approach

• The cost of Energy only was estimated at $85 to $100/MWh (2013$)

• Based on DSM and EPA renewals

• The cost of Capacity was estimated in the range of $50-55/kW-year 

(2013$)

• Based on Revelstoke Unit 6 
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LRMC: BC Hydro vs. FBC

• Difficult to draw direct comparisons between BC Hydro and 

FBC’s LRMC Statistics

• Timing of Resource

• Volume Differences

• Governing Requirements

• Location Differences
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Portfolio Analysis & LRMC

• Using a Mixed Integer Linear Programming model to optimize each 
portfolio scenario, addressing the following questions:

• What resources to acquire?

• When to acquire resources?

• Once a resource is acquired, how much energy should it generate?

• Several portfolio scenarios being considered 

• The LRMC statistic can be derived using the same portfolio 

analysis approach

• Multiple LRMCs will be stated

• The characteristics of the LRMC align with the characteristics of the source 

portfolio
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• Characteristics Evaluated

• Access to wholesale energy markets

• BC Hydro Rate 3808 (PPA)

• Requirement for 93% of energy to be 

sourced from clean resources

• Percentage of projected load growth 

addressed or deferred by DSM activity

• Base Portfolio 

• PPA continues until expiry in 2033

• Continued Access to Market Energy

• Requirement for 93% clean resources

• “Most Likely” DSM Scenario
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• Portfolio Scenarios

• All portfolios are relative to the Base Portfolio

• Conservative DSM

• Aggressive DSM

• Green Energy Only

• Remove 93% Clean Energy Cap

• Self-Sufficiency 

• Option to Terminate PPA Early

* Scenarios are preliminary and may be subject to change 

or additional scenarios may be considered

Portfolio Scenarios & Characteristics



The LRMC is a by-product of the Portfolio Analysis  

1. As a baseline, assume the load is constant at the current level (L0 = 

2015) for the full planning horizon (next 20 years)

2. Based on the portfolio scenario being investigated, find the optimal 

portfolio (P0) to meet the baseline load

• The characteristics of the portfolio scenario are implemented as constraints in 

the portfolio optimization problem 

3. Determine a Load Forecast (L1) for the planning horizon

4. Using the Load Forecast, and the same set of portfolio constraints 

(characteristics), find the optimal portfolio (P1)

5. Calculate the LRMC
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𝐋𝐑𝐌𝐂 =  
𝑃𝑉 𝑃𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜Forecast ed  Load  −  𝑃𝑉 𝑃𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜Current  Load  

𝑃𝑉 𝐹𝑜𝑟𝑒𝑐𝑎𝑠𝑡𝑒𝑑 𝐿𝑜𝑎𝑑 − 𝑃𝑉(𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝐿𝑜𝑎𝑑)
 

Proposed LRMC Calculation Method: AIC
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Average Incremental Cost (AIC)

Time



LRMC Definition Presented for Discussion

“The cost to build, or contract on a long term basis, additional 

firm power when existing resources are insufficient to meet 

load requirements” 

• Stated at “Plant Gate”

• The LRMC represents the cost to acquire power and deliver it to FBC’s system

• Adders for applicable Transmission, Distribution, and/or line losses may 

be used to translate the LRMC at plant gate to the equivalent LRMC value 

at the customers’ site

• The LRMC will be stated on a Real Basis (2015$)
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Firm Energy

• Includes both an Energy and a Capacity component

• LRMC represents the cost to meet load when existing 

resources are insufficient

• Future resource gaps occur within specific months (and at specific 

times)

• The Capacity and Energy components will come from a 

combination of resources in the portfolio

• Existing resources have attributes that influence the requirements 

of the next incremental resource in addition to external factors
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Consideration: Time of Demand for Energy

• The LRMC assumes that all electricity generated is of 

equal value

• This assumption does NOT hold true in practice

• FBC’s resource requirements vary at different times of the year

• The value of energy varies at different times

• The LRMC has been primarily applied in a DSM context 

as well as discussed in the context of conservation rates

• The value of conservation to FBC’s Service Area is dependent 

on the time of year (and the time of day) energy savings are 

realized

14



Monthly Capacity Load-Resource Balance (2025)
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Winter Peaking Utility
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Market Price (Mid-C) by Month



Consideration: Characteristics of Resources

• The performance profiles (and risks) of different technologies 
needs to be taken into account

• A combination of resources will be required to address gaps at certain times in the 
year 

• The incremental resource may have attributes that complement existing resources 
within the context of the portfolio

• Example: Solar

• In hot climates with high air conditioning loads, solar PV can have the 
potential to help reduce afternoon peaks 

• Production profiles are complementary

• What about the winter months?

• Solar PV does not address the typical early evening peak demand as families 
return home

• Future advancements in Energy Storage technologies are an important 
consideration

17



Aside: Peak Demand, Capacity and Energy

• Peak Demand: is the maximum instantaneous Energy 

requirement (commonly referred to as ‘Demand’) within a period

• Capacity is the maximum instantaneous electric output a 

generator is capable of producing

• Energy is the amount of electricity a generator is actually 

producing over a specific period of time

• Example: 

• A generator with 1 megawatt (MW) of capacity that operates at 

maximum Capacity consistently for one hour will produce 1 megawatt 

hour (MWh) of energy. 

• If the same generator with of 1MW capacity operates at only half its 

capacity for one hour it will produce 0.5 MWh of energy. 

• Generators generally do not operate at their full capacity
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Example: Solar Energy vs 

Load (Capacity Requirement) & Resources
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Energy ≠ Capacity
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Example: Solar Energy vs 

Potential for Future Resource Need
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Consideration: Time Horizon to Need

• FortisBC’s time horizon to requiring a new resource 

is further into the future

• Resource requirements will evolve as the planning environment 

changes over the long term horizon

• Does this change how the LRMC should be applied?

• Inappropriate applications of the LRMC can lead to 

negative impacts
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Summary

• The LRMC should be viewed as a price signal, not a 
threshold

• Multiple LRMCs will be stated based on the different portfolio 
scenarios that could be used to meet future load requirements

• The LRMC is driven by the incremental resources in the 
portfolio required to supply energy at specific times of need

• The characteristics of the incremental resource needs to be 
considered in the context of the portfolio of existing resources 
and future requirements

• The time horizon to the anticipated resource gap may impact 
where and how the LRMC should be applied

• Inappropriate applications of the LRMC can lead to negative 
customer impacts
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Questions?

Thank You for Your Time and Input

Contacts: Ryan Steele, Mike Hopkins, Dan Egolf

Email: IRP@FortisBC.com

November 5, 2015


