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Agenda

Issues for the IRP
I-937 Compliance Strategies
Natural Gas
Conservation

Draft Resource Adequacy 
Initial Portfolios
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Key Issues for 2010 IRP

I-937 Needs are Greater Than Resource 
Adequacy Needs 

Meet I-937 Requirements with Resources or 
RECs?

A “Seismic Shift” in Natural Gas Supplies
Wind/Gas or Gas/RECs?

What Do We Trade-Off With Different 
Conservation Plans?

Accelerating on the 5-yr. Plan Track
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Post-Conservation Outlook Suggests Evaluating 
Long-Term REC Strategies for I-937

0

50

100

150

200

250

20
10

20
12

20
14

20
16

20
18

20
20

20
22

20
24

20
26

20
28

aM
W

Forecast for I-937 Req.
After New
Conservation

Forecast for New
Generation Needs
Before I-937 Req.*

Forecast RECs

*After new conservation, exchanges,
Gorge Tunnel 2, and other options 



5

Shale Gas Increases Known U.S. 
Natural Gas Reserves by 35%

http://upload.wikimedia.org/wikipedia/en/5/58/Shaleusa2.jpg
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Recession and Shale Gas: Natural Gas 
Prices Plummet in 2008
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Current Budget Would Drive Lower 
Cumulative Conservation Targets
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Draft Resource Adequacy 
Requirement

NERC:  The amount of new resources 
required to ensure reliability at all times, 
considering risks

In previous IRPs, SCL adopted a risk-based 
measure of a 5% loss-of-load probability 
(equals a 95% probability of no unserved 
demand), less 100 MW of spot market 
purchases for the months of highest winter 
demand (December-February)
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The procedures in determining Resource 
Adequacy are:

Long Term Optimization for Capacity 
Expansion

Risk Analysis around the expected System 
Load and Supply Resources

Resource Adequacy



10

Aurora uses specific “Algorithms” to forecast the 
capacity expansion needed for supply resources 
given the native demand

The economic measure used to choose the best and 
most economical supply resources for needed future 
capacity, is real levelized net present value (revenues 
less cost)

The optimization process simulates what occurs in a 
competitive marketplace

Produces a set of future resources that have the most 
value in the marketplace

Long Term Capacity Expansion 
Optimization
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Long Term Capacity Expansion 
Optimization
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Risk Analysis

Risk is applied to Demand and Supply 
Independently
Demand Risk:  Heating Demand November 
through February
Supply Risk:  Hydro (High & Low Water) and 
Forced Outages
Doing “Statistical Analyses” on Historical Data 
in order to provide reasonable and accurate 
statistical measures for the simulation 
process
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Risk Analysis of Supply and Demand
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Demand:

 

Statistical analyses are on

 

“Historical Demand”

 
data.

Historical Hourly Demand Analyzed: 1981-2007

Based on Historical Data annual one-hour peaks occur 
November through February; however, the highest 
number of peaks (frequency of peak) are in December

Amongst all the months, December has the highest one-
hour peak demand based on history

Risk Metrics
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Demand is strongly related to temperature

Assumption: CORR (D12, D1) ≈ 0; since the 
temperature for a given hour has almost no 
correlation with the temperature of an hour in 
another month; hence, January and December
were studied independently

Demand Volatilities (AVG, SD, and CV): Historical 
variation for December and January are 
incorporated in the probability distribution 
analysis

Risk Metrics
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Developing Risk Metrics:  January 
Load Duration Curve

LDC Jan1981:Jan2007

0

500

1000

1500

2000

2500

0 5000 10000 15000 20000 25000

Hours

Sy
st

em
_L

oa
d 

(M
W

h)

0

500

1000

1500

2000

2500

Series1
Jan: 1981: 2007



17

Developing Risk Metrics:  
December Load Duration Curve

LDC: Dec: 1981-2007
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Hydro Volatility
Hydro is About 90% of our Resource Portfolio

Water conditions have a major impact on our resource 
capabilities

Hydro “volatility” is not equal across all of our hydro resources; 
for example, within a given year, the Skagit projects may have a 
high water month in December while Boundary may have a low 
water month in December
“Time Series” and “Cross-Sectional” correlations have been 
incorporated into the probability distribution analysis
One-hour hydro generation is mostly a function of storage and 
forced outages
Statistical analyses have been completed using historical hydro 
generation data for Skagit, Boundary, and Slice resources for 
the months of December and January
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Actual Generation vs. Capability
Higher load will be met by higher hydro generation up to available 
capability

Available Hydro Capability is defined by the available capacity of 
each project under the water conditions, minus the actual 
generation

Example: Boundary Capacity is

 

1040; assume one unit is out; hence, 
the capacity is reduced to 880

For the average temperature we generate 500 MW

 

from Boundary; 
if the demand goes up hypothetically by 400 MW then we can 
generate another 380 MW

 

from Boundary, 880 minus 500,  given 
water conditions (water availability)

As a result, Demand changes the actual generation, but not the 
available capability

CORR (Water [available Capability], SYS-Load) ≈

 

0
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Developing Risk Metrics: Normal 
Distribution
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Draft Portfolios

1.
 

No RECs
Meet all requirements (reliability and I-937) with 
renewable resources and conservation

2.
 

Hi-RECs
Meet I-937 requirements above reliability  
(resource adequacy) requirements with RECs

3.
 

Med-RECs
Meet all reliability and I-937 requirements with a 
mix of RECs, renewables, and conservation

4.
 

Gas & RECs 
Natural gas reliance, all RECs for I-937* 
(*Does not conform with City policy, informational only)
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Draft Portfolios (cont.)

5.
 

Wind & Gas
Meet I-937 with wind, gas, (and some RECs)

6.
 

Higher-Cons.
Use 5-Yr. Plan accel. conservation

7. Cons. & RECs
Meet all load growth with conservation; replace 
expiring contracts with renewable resources

8.
 

Max-Exch.
Use 150 MW of transmission capacity for 
seasonal exchanges to avoid early resource 
acquisitions
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No RECs
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Hi-RECs

-200

-100

0

100

200

300

400

500

Av
er

ag
e 

M
eg

aw
at

ts

- RECs
- Wind 2
- Wind 1
- B iomass 3: Comb.Stoker
- B iomass 2: Cogen
- Biomass 1: Cogen
- Geothermal 1
- CHP/DG
- Gorge Tunnel 2
- Landfill Gas
- Priest Rapids Conversion
- Exchange 2
- Exchange 1
- Conservation



26

Med-RECs
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Gas & Max-RECs
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Wind & Gas
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Higher-Cons.
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Max-Exch.
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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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