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Overview

What is the State Inventory Tool?

How are Electricity Consumption Emissions 
Estimated?Estimated?

Overview
Activity DataActivity Data
Emission and Transmission Loss Factors

How are Results Displayed?



State Inventory Tool Background

EPA’s State and Local Program began in 1990s
Developed the State Workbook for estimating stateDeveloped the State Workbook for estimating state 
GHG emissions; later became Vol. VIII EIIP
Inventories are time intensiveInventories are time-intensive

Collecting the data
Identifying the correct emission factorsIdentifying the correct emission factors
Setting up the infrastructure to calculate emissions

Inventories for a single year in the 1990s areInventories for a single year in the 1990s are 
insufficient for mitigation planning in 2010
Trends are a necessity: projecting emissions,Trends are a necessity: projecting emissions, 
identifying and prioritizing mitigation activities, 
setting targets, and creating action plans



State Inventory Tool Background



Sector Modules
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Electricity Consumption Module Overview

Calculates indirect GHGs from electricity 
consumptionconsumption
Categorized into 4 main end-use sectors: industrial, 
transportation residential commercialtransportation, residential, commercial

Activity data from publicly available resources

U GRID i i d t i i lUses eGRID emission and transmission loss 
factors

Indirect Electricity Emissions = Total State Consumption (kWh) × End-Use Equipment 
Consumption (%) × [Emission Factor (lbs CO2E/kWh) × (1+ Transmission Loss Factor (%))]



Electricity Consumption Module Overview

Direct vs. indirect GHG emissions
Direct emissions: combustion of fossil fuels at theDirect emissions: combustion of fossil fuels at the 
electricity generating station
Indirect emissions: attributed to the point of use (e.g., p ( g
residential electricity consumption), include transmission 
and distribution losses

EPA encourages states to:
Include direct emissions in inventory totalsInclude direct emissions in inventory totals
Include indirect emissions as a separate line item 

• To inform potential mitigation actions
• To avoid double counting



Electricity Consumption Module: Activity 
Data

Input cells for total electricity consumption
T l i b ( id i l i lTotal consumption, by sector (residential, commercial, 
transportation, industrial)
Total consumption disaggregated to end use equipmentTotal consumption disaggregated to end-use equipment
Default data from EIA’s State Energy Data System

Indirect Electricity Emissions = Total State Consumption (kWh) × End-Use EquipmentIndirect Electricity Emissions Total State Consumption (kWh) End Use Equipment 
Consumption (%) × [Emission Factor (lbs CO2E/kWh) × (1+ Transmission Loss Factor (%))]



Electricity Consumption Module: Activity 
Data

Input cells for end-use equipment type, by sector
Default data from publicly available resources

Residential, commercial, industrial: EIA surveys (RECS, 
CBECS d MECS)CBECS, and MECS) 
Transportation: Federal Transit Administration’s National 
Transit Database (NTD)Transit Database (NTD)

Regional consumption percentages for end-use 
equipment assigned to statesequipment assigned to states

Indirect Electricity Emissions = Total State Consumption (kWh) × End-Use EquipmentIndirect Electricity Emissions Total State Consumption (kWh) End Use Equipment 
Consumption (%) × [Emission Factor (lbs CO2E/kWh) × (1+ Transmission Loss Factor (%))]



Electricity Consumption Module: Activity 
Data

Sector End-Use Equipment 

Residential 
• Space Heating 
• Air-conditioning 

• Refrigeration 
• Other Appliances and Lighting 

• Water Heating

Commercial 

• Space Heating 
• Cooling 
• Ventilation 

• Cooking 
• Refrigeration 
• Office Equipment 

• Water Heating
• Lighting 

• Computers
• Other 

Indirect Uses- Boiler Fuel 
• Conventional Boiler Use 

• Other Process Use 
Direct Uses- Total Nonprocess 

Industrial 

• CHP and/or Cogeneration Process
Direct Uses- Total Process 
• Process Heating 
• Process Cooling and Refrigeration 

M hi D i

• Facility HVAC
• Facility Lighting 
• Other Facility Support 
• Onsite Transportation 

• Machine Drive
• Electro-Chemical Processes 

• Other Nonprocess Use

T t ti

• Automated Guideway 
• Bus (charged batteries) 

C bl C

• Inclined Plane 
• Light Rail 

ll bTransportation • Cable Car
• Commuter Rail 
• Heavy Rail 

• Trolleybus
• Other 

 



Electricity Consumption Module: Activity 
Data



Electricity Consumption Module: 
Electricity and Transmission Loss Factorsy

Input cells for emission and transmission loss 
factorsfactors

Default state emission and transmission loss factors from 
EPA’s Emissions & Generation Resource IntegratedEPA s Emissions & Generation Resource Integrated 
Database (eGRID)
Emission factor: plant-specific factors for U.S. electricity 
generating plants providing power to the electric grid
Transmission loss factor: accounts for transmission and 
distribution losses between the point of generation anddistribution losses between the point of generation and 
the point of consumption

Indirect Electricity Emissions = Total State Consumption (kWh) × End-Use EquipmentIndirect Electricity Emissions  Total State Consumption (kWh) End Use Equipment 
Consumption (%) × [Emission Factor (lbs CO2E/kWh) × (1+ Transmission Loss Factor (%))]



Electricity Consumption Module: 
Electricity and Transmission Loss Factorsy

Electricity emission factors (lbs CO2E/kWh)

Derived from 2005 eGRID subregion values
Weighted by the number of households in each 
eGRID subregion in each state 

To reflect emissions related to electricity consumption in a 
t tstate

To account for the flow of electricity across state 
boundariesboundaries



Electricity Consumption Module: 
Electricity and Transmission Loss Factorsy



Electricity Consumption Module: 
Electricity and Transmission Loss Factorsy



Electricity Consumption Module: 
Estimating Emissionsg



Electricity Consumption Module: 
Applicationspp

Increases in EE funding
T l b d f EE $3 4 billi i 2009Total budgets for EE programs: $3.4 billion in 2009
States need to develop innovative program designs

Analyze the GHG impact of EE efforts using the 
Electricity Consumption Module

To track decreased electricity consumption from EE 
programs and improved building codes
To illustrate the relationship between GHG emissions andTo illustrate the relationship between GHG emissions and 
EE funding



Electricity Consumption Module: 
Summary Worksheety



Electricity Consumption Module: 
Summary Worksheety



For More Information

Andrea Denny
State and Local Branch, U.S. EPA
1200 Pennsylvania Avenue (6202 J)
Washington, DC 20460
Phone (202) 343-9268Phone (202) 343 9268 
Fax (202) 343-2337
D A d @Denny.Andrea@epa.gov



For More Information

Questions???


