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Motivating Questions

ÅWhat WREZ resources are the most attractive for 

meeting Renewable Portfolio Standard (RPS) goals in 

the West?

ÅWhat is the transmission that needs to be built to access 

those resources?

ÅWhat factors contribute to the costs of meeting RPS 

goals?

How do the answers to these questions change with 

different assumptions or policy decisions?
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Framework of the WREZ Model
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LBNL WREZ Model Extension

Assign WREZ resources to load zones 

such that assignment minimized total 

adjusted delivered costs WECC-wide

Subject to:

Load zone RPS Targets

Limited resource quantities

Build total resource ranking database

for each load zone from Peer Analysis Tool

Determine Marginal Adjusted Delivered 

Costs for each load zone based on cost of 

resource that would be procured if RPS is 

increased by one more unit

Summarize resource portfolio, transmission 

expansion, costs, and supply curve for 

each load zone

Develop new 

scenarios by 

changing input 

assumptions to 

Peer Analysis Tool 
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Starting Point Assumptions 

ÅAll load zones meet RPS targets with electricity delivered to 

their load zone (no Renewable Energy Credits)

Å Solar technology is wet-cooled solar thermal with six hours of 

thermal storage

Å Bus-bar costs:

ïZITA provided capital cost with IPP financing

ï30% ITC available for all U.S. renewable resources

ÅTransmission costs:

ïPro-rata share of single circuit 500 kV transmission line

ïPro-rata share based on nameplate capacity of renewable 

resource

ÅMarket Value Adjustment Factors:

ïResource adequacy cost is $156/kW-yr

ïWind integration cost is $5/MWh
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Cases Used to Test Sensitivity to 
Assumptions and Policy Decisions

 

Cases Considered 

Individual best 
resources 

Competition 
without RECs 

33% 

RPS 

25% 
RPS 

Existing 
RPS 

Policies 

Transmission Higher 
Wind 

Integration 
Costs 

Lower 
Resource 
Adequacy 

Costs 

No 
Federal 
ITC/PTC 

WECC-
wide 

RECs 

 

RECs 
with 

Limits 

Lower Unit 
Cost: 765 kV 

Only Shorter 
Lines 

Solar 
Sensitivity 

Technology 
Choice 

Technology 
Costs 

RPS 
Levels 

Competition 
with RECs 

 

Detailed Results of These Scenarios Presented Today
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Existing RPS Policies 
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Existing RPS
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WECC-wide 25% RPS
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25% RPS
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WECC-wide 33% RPS
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33% RPS
Base Case
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Detailed Base Case Results: Resources 
and Transmission Expansion 
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Hydro Biomass Wind Solar Geothermal GW-mi
RESULTS:

New Wind: 
Å48.2 GW

New Solar:

Å25.0 GW

Transmission 

Investment:
Å$26.3 Billion

Average 

Distance to 

Resources:
Å245 miles
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Bus-bar Cost Carbon Cost at $35/tonCO2
Tranmission and Losses Cost Energy Value 
Capacity Value Integration Cost
GW-mi

Adjusted 

Delivered Cost

Detailed Base Case Results: Costs 

Wind is responsible 

for 63% of the 

transmission 

capacity expansion 

Transmission costs 

for wind are 

important, but are 

only 21% of the 

total costs of wind, 

on average

Bus-bar costs of 

wind, 75% of the 

total costs of wind, 

are much larger 
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No Federal ITC or PTC Case 
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No Fed. ITC 
or PTC Case

82% less solar is procured 

in this case relative to 

Base case



Environmental Energy Technologies Division  Å  Energy Analysis Department

WECC-wide RECs
with Limits*

* Amount of energy provided to a load zone by any one 

technology is limited to 33% of annual energy demand
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RECs with 
Limits Case

37% lower transmission 

cost in this case relative to 

Base case (~$10 billion)


