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Talking Points

• WECC Mission

• What is Reliability

• Study Horizons

• Production Cost Modeling & Methods

• Highlights from a High Solar Study

• Long Term Capital Expansion Modeling & 
Methods

• Scenario Development
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WECC Mission

Mission

To assure the near and long-term reliability of the Bulk Electric System in the Western 
Interconnection.

Vision

To serve the public interest by assuring the Bulk Electric System is reliable; to best inform the 
Region’s leaders in their decisions regarding critical electric reliability issues facing the Western 
Interconnection; and to partner with our stakeholders to help them plan, develop and operate 
the Bulk Electric System in accordance with industry-accepted reliability standards.

Culture

Together, we are building a culture that enables us to deliver against our critical reliability mission 
and provides for personal and professional fulfillment.

Membership

WECC membership is open to any person or entity that has an interest in the reliable operation of 
the Bulk Electric System in the Western Interconnection.
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Toward Understanding

• SEEK FIRST TO UNDERSTAND, THEN TO BE 
UNDERSTOOD
- Habit 5, THE 7 HABITS OF HIGHLY EFFECTIVE 
PEOPLE, Stephen R. Covey

• Stakeholder diversity and engagement.

• Paradigms – what’s on “your” radar?

• Understanding, NOT predicting, the long term 
energy future.
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Bookending, Not Predicting
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Methods to Understand

• Understanding Reliability

• Asking the Right Questions

• Stakeholder Diversity

• Paradigms

• Risks and Uncertainties

• Drivers and Trends

• Scenario Development
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Focus on Reliability

• BEGIN WITH THE END IN MIND
- Habit 2, THE 7 HABITS OF HIGHLY EFFECTIVE 
PEOPLE, Stephen R. Covey

• WECC’s Mission

– To assure the near and long-term reliability of the 
Bulk Electric System in the Western 
Interconnection.
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Reliability

• What is reliability?

• How do we assure reliability?
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Reliability

• What is reliability?

– Serving load?

– Minimizing Cost?

– Minimizing Security Violations?

• How does one assure reliability?

– Identifying Risks?

– Identifying Needs?

– Planning Strategies?
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Year-10 Study Horizon

Production Cost Model
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Production Cost Model (PCM)
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What is it?
• Hourly/sub-hourly production simulation tool.
• Unit commitment.
• Nodal steady state transmission network model.
• Security constrained economic dispatch.
• Minimized Locational Marginal Price (LMP) objective function.

What does it do?
• Combines generation, transmission, loads, fuels, and market economics 

into a single framework.
• Provides location-dependent market indicators, transmission system 

utilization measures and power system reliability and market performance 
indicators.

• Can be used to study various operational, planning, and competitive 
electric market scenarios.



Primary Inputs to PCM
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Year-10 High Solar

Highlights From the Study
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Goal of High Solar PCM Study
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Dump Energy of High Solar PCM Study

16

W E S T E R N E L E C T R I C I T Y C O O R D I N A T I N G C O U N C I L



Dump Energy of High Solar PCM Study
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Key Observations of High Solar PCM Study
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Scenario Development

Long Term Study Horizon
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Scenario Development
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Identifying Drivers
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Gleaning Strategic Choices

22

W E S T E R N E L E C T R I C I T Y C O O R D I N A T I N G C O U N C I L



Year-20 Study Horizon

Long Term Modeling and Methods
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Complementary Studies
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• One-size does 
not have to fit all

• Agility

• Continuity

• Complementary
- Models
- Tools
- Methods



Holistic Study Horizons

20-Year

10-
Year

Present 
Day
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• Continuity across 
study horizons.

• Informational 
Synergy



LTPT – Proposed 2018 Methodology

26

W E S T E R N E L E C T R I C I T Y C O O R D I N A T I N G C O U N C I L

• SCDT for a generation portfolio and transmission 
expansion.

• PCM-L determines commitments, dispatches, and 
utilizations.
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Twenty-Year Capital Expansion 
Result

Generation Portfolio

Transmission Topology

Gen Capital Costs

Tx Capital Costs

Long-Term Planning Tools
(Capital Expansion / PCM Optimization)

SCDT

PCM-L

Other Constraints

Production Cost Parameters



Portfolio Optimization

Capacity

Reliability

RPS

LCOE
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10-Year & 20-Year Planning Processes

Attribute 10-Year Studies 20-Year Studies 

Tool Production Cost Model Capital Expansion Model

Objective Minimization Production Cost Capital Cost

Focus Capacity additions and specific 
projects, planned and in progress

Better understand  drivers and 
trends that may influence the 
energy future

Model Informs Energy production and system 
utilizations

Possible investment needs

Load From balancing authorities w/ 
stakeholder adjustment

From balancing authorities w/ 
stakeholder adjustment

Resources Specified as input; determine 
production characteristics

Determines possible future 
portfolios

Transmission Specified as input; determine path 
utilizations

Determine path utilizations and 
enhancement needs

Time Granularity Hourly / Sub-hourly Annual / Seasonal Load Durations

Cost Model Locational Marginal Price (LMP) Levelized Cost of Energy (LCOE)

Interdependence Starting point of 20-Year Informs 10-Year



Review of Talking Points

• WECC Mission

• What is Reliability

• Study Horizons

• Production Cost Modeling & Methods

• Highlights from a High Solar Study

• Long Term Capital Expansion Modeling & 
Methods

• Scenario Development
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Questions?

Michael Bailey, P.E.

Senior Staff Engineer

Western Electricity Coordinating Council

mbailey@wecc.biz
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Supplemental Information

W E S T E R N E L E C T R I C I T Y C O O R D I N A T I N G C O U N C I L

31



WECC Region

• Non-profit 
corporation.

• Regional Entity for the 
Western 
Interconnection.

• Delegation Agreement 
with the North 
American Electric 
Reliability Corporation 
(NERC) and the 
Federal Energy 
Regulatory 
Commission (FERC).
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Reliability Questions

• Adequacy?

• Operations?

• Infrastructure?

• Stability?
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• Expectations?

• Economics?

• Risks?

• Drivers?



Other Studies & Planning Processes

• Power Flow

– Steady State

– Dynamic Stability

– Performance & Event Analysis

• Loads & Resources

– System Adequacy

– Stochastics
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Recent Updates to Year-10 PCM
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PCM Foundational Assumptions
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PCM Path Utilization
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Year-10 PCM Hourly Simulation
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Year-10 High Solar PCM Study

39

W E S T E R N E L E C T R I C I T Y C O O R D I N A T I N G C O U N C I L



Scope of High Solar PCM Study
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Key Questions of High Solar PCM Study
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Location of Added Utility Scale Solar PV
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P16 Path Utilization – High Solar
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Year-10 vs Year-20

• Year-10

– Production cost 
model

– Hourly commitment 
and optimization

– LMP cost model
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• Year-20

– Capital Expansion

– Annual energy and 
seasonal capacity 
optimization

– LCOE cost model



Year-10 vs Year-20

• Year-10
– Generation portfolio 

assumed

– Transmission 
infrastructure 
assumed

– Understand 
transmission path 
utilizations and 
weaknesses
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• Year-20

– Drivers assumed

– Constraints assumed

– Understand possible 
generation portfolios, 
and corresponding 
transmission path 
utilizations and 
possible expansion 
needs



Is Timing Everything?
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• Grid assessment 
study horizons have 
unique and shared 
considerations.

• Grid investment 
decisions require a 
long term (20 year) 
lead time.

Yesterday

TomorrowToday



The Learning Loop
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LTPT – Proposed 2018 Methodology
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SCDT

PCM-L
Transmission 

Paths

• Study Case 
Development Tool 
(SCDT)

• Production Cost 
Model – Light
(PCM-L)

• Transmission Paths



Year-20 Screening Tool

• Year-20 long-term studies are meant to 
provide a high level screening of possible 
generation portfolios and transmission needs.

• Complementary use to inform Year-10 and 
other planning processes.

• Ideally, in the 2018 study program, the Year-20 
studies will include a PCM component that 
can be studied in greater detail after an initial 
CapEx screening.
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Year-20 Load Model
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Year-20 Transmission Model

• Reduced Network 
Nodal Model

• Path Oriented

• Geospatial Corridor 
Proxies

– Expansion Cost

– Environmental 
Impact
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• Determine Path 
Utilization & 
Expansion Needs

• Various Expansion 
Technology types

• Co-optimized with 
generation

• LCOE cost model



Year-20 Generation Model
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• Year-10 Generation 
Portfolio Candidates

• Year-20 Generation 
Portfolio Candidates

• Annual Energy 
Production

• Seasonal Capacity 
ELCC

• RPS policy goals

• Reliability goals

• Security Constrained 
power flow

• Co-optimized with 
transmission

• LCOE cost model



Locational Pool Constraints

• CO2 Emissions

• Water Availability

• Fuel Limits

• Renewable Potential
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