


mailto:Shawhan@rff.org


•

•

•

Resources for the Future3



•

•

•

•

•

Resources for the Future4



5Methodology & Assumptions



E4ST US & Canada Model Physical Detail
Data Source: Energy Visuals, Inc.

Introduction

Current models of the three 

US & Canadian grids.     

~7,000 nodes,

~17,000 branches, 

~8,000 generators.



• E4ST is designed to project the effects of policies, generator and transmission 
investments, and other power sector changes.

• E4ST is built on top of MATPOWER, an open-source optimal power flow simulation 
software package in MATLAB (physics-based flows).

• E4ST added features include:

(1) Simultaneous optimization of generator investment, retirement, and dispatch;

(2) Detailed representation of generation, transmission, and demand;

(3) Price-responsive demand at each node;

(4) Linked air pollution transport, fate and health effects model;

(5) Benefit-cost analysis calculations.

Brief Model Description
Engineering, Economic, and Environmental Electricity Simulation Tool

e4st.com

e4st.com


To project market outcomes, E4ST finds the 
combination of electricity consumption, and 
plant construction, retirement, & operation, 
that maximizes consumer benefits minus

subject to respecting network constraints.
More information at E4ST.org.
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Sample “Heat” Map: Effect of $10 RGGI Price on Electricity Prices (vs $0 RGGI price) 
Ten Years After Policy Goes Into Effect (Simulation Results with 5,000-Node Model)

RGGI states are in blue below
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Benefits and Costs

Environment:

Climate: Net damages caused by CO2 & methane; 
Health: Estimated value of the mortality from SO2

and NOX emissions.

Electricity User:

Non-environmental “consumer” surplus of all 
electricity end-users.

Generator Profits:

Generator revenues minus production costs.

Gov’t Revenue:

Revenues from emission policies, less costs of 
renewables tax credits.

Benefits

Costs
Note: Transmission revenue is here 
included in electricity user net benefits.
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SO2
NOx

Note:  These are the AP2 “low end” values.  
Credit:  Nicholas Muller and Industrial Economics


