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Agenda

• April IRP Stakeholders Meeting
– Summary

• IRP Process
– Proposed change

• Resource Adequacy

• Resource Planning Issues

• What’s Ahead:  2010 IRP Portfolios
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April 16 Stakeholder Meeting 
Summary

• Stakeholders
– Provide input and guidance on IRP policy issues
– Five scheduled meetings

• April 16, June 25, September 3, February 28, May 20
• Public Input Process (in order)

– Stakeholder meetings
– Public meetings
– City Council Energy & Technology Committee

• Major Assumptions
– Load forecast

• Declines about 30 aMW with recession
• Industrial customers hard-hit
• March forecast envisions load bottoming out in mid-2010
• After-conservation load growth averages less than 1% over 20 years
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April 16 Stakeholder Meeting Summary 
(Continued)

• Major Assumptions (Continued)
– I-937 Requirements

• Grows from 34 to 200 aMW from 2012 through 2029
• City Light expected to already meet 2012-2015 requirements

– Conservation
• Accelerated plan reduced for lower budget; still accelerated
• I-937 conservation targets could rise with NPCC Sixth Plan

– New Generation 
• Natural gas prices falling
• Renewable resource prices higher than 2008 IRP

– Environment
• Cost forecasts for CO2, NOx, Hg, SO2 , PM-10
• CO2 is an important cost-driver: estimated from Congressional bills
• Little new research on climate change expected for 2010 IRP
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2010 IRP Process Change
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Basic IRP Analytical Process
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Information Update for 2010 IRP 
Added Two More Steps
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Recommended Approach 
Less Staff and Budget than Planned
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Winter Resource Adequacy Overview: 
Measuring One of SCL’s Largest 

Long-Term Risks
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What is “Resource Adequacy?”

“The ability of the electric system to supply the
aggregate electrical demand and energy
requirements of the end-use customers at all
times, taking into account scheduled and
reasonably expected unscheduled outages of
system elements.”

North American Electric Reliability Corporation (NERC)
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North American Electric 
Reliability Corporation
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Probabilistic Resource Adequacy 
Common for Most of the US and Canada

WECC MAPP SPP ERCOT MAIN ECAR FRCC NPCC SERC MAAC

Regional 
Resource 
Adequacy
Standard

None
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has 5% 
Loss of 
Load 
Probabili 
ty  - 
LOLP)

1 day -in- 
10- yrs. 
Loss of 
Load 
Expecta- 
tion in 
days 
(LOLE)

1 day -in- 
10- yrs. 
LOLE

None 1 day-in- 
10 yrs. 
LOLP

Use of 
supple- 
mental 
capacity 1 
day per 
year

1 day-in- 
10 yrs. 
LOLP

LOLE None 1 day-in-10 
yrs. LOLE

Method-
ology

NA Margin 
derived 
using 
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LOLE Reserve 
Margin 
based 
upon 
LOLE

LOLE LOLP and 
LOLE  
studies

LOLP for 
Reserve 
Margin

LOLP and 
LOLE 
studies

NA 0.1 day  
LOLE

Planning 
Margin

NA 15% 
Planning 
Reserve 
Margin 
(PRM), 
10% for 
hydro

12.5% 
PRM

12% 
PRM; 9% 
if utility is 
75% 
hydro

15% to 
20% PRM

0.1 day 
/year 
LOLE

15% PRM NA NA LOLE 

LOLP = Loss of Load Probability                 LOLE = Loss of Load Expectation (MWh)
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Hydro is the greatest risk to Seattle’s resource adequacyHydro is the greatest risk to Seattle’s resource adequacy
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Analyzing City Light Risk
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Key Drivers of Uncertainty

Fuel Prices                  Demand Variability    Hydro Conditions

Latin Hypercube Draws (~ Monte Carlo)

Hourly Energy Market Simulation By Area
Operations, Price Forecasts, Revenues, Costs, Fuel Volumes, Emissions
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Winter Resource Adequacy Overview 
Summary

• Use of “best practice” methodology
• Provides critical information to management

– Measures key risks and risk tradeoffs
• Near-term winter resource adequacy outlook 

improved
– Near-term need reduced by recession, new resources, 

improved estimation techniques
• Long-term need still exists
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Draft 
Resource Adequacy

IRP StakeholdersIRP Stakeholders
June 25,  2009June 25,  2009

Page 17



Seattle City LightSeattle City Light
Integrated Resource PlanIntegrated Resource Plan

Definition of 
Resource Adequacy

Demand Side:
• One hour peaking at 95% Exceedance

– “This means there is less than a 5% chance that the highest one-hour load 
during the month will be higher than this amount.”

Resource Side:
• The resource capability to meet the highest one hour load (the 

above defined load)
– Resource Adequacy during the month of December and January are each 

defined as the amount of resources needed to meet the one-hour peak load 
at 95% exceedance

IRP StakeholdersIRP Stakeholders
June 25,  2009June 25,  2009
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Demand

• Historical Hourly Demand, 1981-2007, has been studied and 
monthly averages and peaks were identified for the analysis 
– Historical variations have been calculated and used for the 

probability distribution analysis.

• The 2008 IRP considered only the month of January, however, 
for the 2010 IRP December was added to the study

• January and December have each been studied independently

• Based upon historical data SCL had annual (one-hour) peaks 
during November through February; however, the number of 
occurrences of the peaks (frequency of peaks) were mostly in 
the months of December and January

IRP StakeholdersIRP Stakeholders
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Load and Peak Forecast 
for January

Forecasted JAN Demand 2009-2029
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Load and Peak Forecast 
for December

Demand Forecast Dec: 2009-2029
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Hydro

• Historical Hydro generation for SCL resources and long-term 
contracts has been studied to calculate historical variability  
(for the probability distribution analysis)

• SCL’s total portfolio includes 90% hydro and 10% other 
resources; 
– SCL’s resource output varies depending upon hydro conditions in 

Northwest

• Hydro resource capability depends upon: “Nameplate Capacity,” 
adjusted for “Outages,” and “Operational Constraints.”
– One hour resource availability is determined based on resource 

capability 

• One-hour hydro capability to meet one-hour load is less 
dependent on water conditions than the capacity availability
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Resource Adequacy Risk 
Functional Form
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Resource Adequacy Risk Component 
2010-2029
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Required Additional Resources to Meet Peak Load: 2010-
2029
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Issues for 
Long-Term Power Planning
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BPA’s Traditional Role 
as a Supplier is Changing

BPA 2007 White Book
Federal System Firm Energy Surplus/Deficit

Using 1937- Critical Water Conditions - Annual aMW

IRP StakeholdersIRP Stakeholders
June 25,  2009June 25,  2009

Page 26

Operating Year 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Obligations 8,474 8,483 8,681 8,682 8,503 8,490 8,589 8,629 8,725 8,760
Net Resources 8,364 8,227 8,416 8,283 8,263 8,110 8,259 8,104 8,246 8,081
Surplus/Deficit -109 -256 -265 -399 -240 -381 -330 -525 -479 -679
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State Renewable Portfolio Standards 
Driving Demand for Renewables
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The PNW needs 
an estimated 6,000 

MW of renewables in 
20 years

California
needs almost

3,000 MW in 2010 
and 

7,000 MW
in 10 years

Wind generation is 
expected to provide 

most of this new 
requirement
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PNW Renewable Resource Supply 
Multiple Perspectives
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Energy and Environmental Economics:  
The Pacific Northwest will eventually become
a net importer of renewable resources.

R.W. Beck:
…a combination of retrofitting the region’s 
existing coal plants, reducing spill at dams, 
improving hydro efficiency, adding more wind 
resources as well as other renewables to meet 
RPS will not be sufficient to meet the states’
goals.

Northwest Energy Coalition:
With new and emerging technologies and
more integrated building design, there
is enough cost effective energy efficiency
– approximately 5,200 average megawatts
- to meet all the region’s growing needs for
electricity through 2020.
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Example Wind Generation in the PNW 
24 Hours in the Summer
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The Pacific Northwest 
No Longer Capacity-Rich? 

• BPA has over 6,000 MW of wind capacity in its 
transmission queue today
– PG&E forecasts 8% to 30% reserves needed for integrating 

day-ahead summer wind at Tehachapi
– 2009 BPA rate case assumes close to 50% reserves required 

for Pacific Northwest wind for the combination of 
integration and load-following

• Judge Redden 
– Reportedly told federal regulators their plan for salmon 

recovery in the Columbia River and Snake River basins 
should include an option for breaching the Snake River dams 
[Northwest Fishletter]
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Transmission is a Major Constraint

A normal, winter peak condition is 
characteristic of high east-to-west
flows  (West of Cascades-North 
and  West of Cascades-South) and
very light north-to-south (NS) flows 
(North of John Day).
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Example Transmission Impacts 
With Small, New Project at Coulee Bell
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Source:  Aleka Scott, PNGC
Source:  Aleka Scott, PNGC
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WECC 15% Renewable 
Generation Scenario

• “High levels of renewable generation, because of 
their spatial location relative to Western load 
centers, can lead to stresses on the capacity of 
the transmission system”

• “High levels of variable renewable generation can 
raise significant operating challenges”

• “...for variable renewable generation, it is very 
important to understand the amount of reliable 
capacity that the renewables would contribute 
on system peaks”
WECC 2009 Long-Term Resource Adequacy Scenario Study
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Wind Prices Rise While 
Natural Gas Prices Tumble

70% rise from 2001 - 2006
Wind Turbine Prices 

1997 to 2006

70% rise from 2001 - 2006
Wind Turbine Prices 

1997 to 2006
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After major declines in the 1990s, the trend 
reversed and the price of wind turbines has 
risen more than 70% in 5 years.

Lawrence Berkeley Laboratory Database 
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"The emergence of low-cost unconventional,
and especially shale gas resources may lead
to lower than expected natural gas prices
for the next five to 10 years" 

Barclays Capital

US Monthly Average Wellhead Natural Gas Price
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Renewable Energy Credits
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Value of 
Environmental Attributes,

or Renewable Energy Credit (REC)

Value of 
Underlying Energy

(non-renewable)

Value of 
Renewable Energy

Example Imputed Value of a REC
($105/MWh for wind generation) – ($65/MWh for natural gas generation) = $40/MWh
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Waxman-Markey Shifting the Outlook 
EPA CO2 Cost/Ton Estimates – Cap & Trade
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Portfolio Design for 2010 IRP
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Determining SCL Resource Needs
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Resources in the 2010 IRP

Conservation WindGeothermal
(Binary)

Natural Gas 
Turbines

Large Biomass
(Wood)

Landfill
Gas

Efficiencies 
at Hydro Plants

   
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Distributed 
Resources?
Distributed 
Resources?
Distributed 
Resources?
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Example Portfolios

1. Hi-LFG Landfill Gas
2. Hi-Geo Geothermal
3. Hi-Bio Biomass
4. Hi-Wind Wind
5. Hi-SCT Simple Cycle Turbine for 

integration and peaking
6. Hi-Exch Exchanges
7. Hi-RECs Renewable Energy Credits

IRP StakeholdersIRP Stakeholders
June 25,  2009June 25,  2009
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Potential Scenarios for 2010 IRP

• High Demand Growth

• Low Demand Growth

• High I-937 Compliance Costs

• High CO2 Emissions Costs

• High Natural Gas Prices

• Low Natural Gas Prices

IRP StakeholdersIRP Stakeholders
June 25,  2009June 25,  2009
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Questions?

IRP Website  Address: 
http://www.seattle.gov/light/news/issues/irp/
E-Mail: SCL.IRP@Seattle.gov

David Clement
(206) 684-3564, Dave.Clement@Seattle.gov
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