NETL Life Cycle Inventory Data
Process Documentation File

Process Name: U.S. National Average Electricity Grid Mix 2007
Reference Flow: 1 MWh of Electricity
Brief Description: The average composition of the U.S. electricity grid by

generation type in 2007 accounting for imports from Canada

Section I: Meta Data

Geographical Coverage: United States Region: N/A
Year Data Best Represents: 2007

Process Type: Energy Conversion (EC)

Process Scope: Gate-to-Gate Process (GG)
Allocation Applied: No

Completeness: All Relevant Flows Captured

Flows Aggregated in Data Set:

Process Energy Use [1 Energy P&D [1 Material P&D
Relevant Output Flows Included in Data Set:

Releases to Air: [] Greenhouse Gases [J Criteria Air Pollutants [1 Other

Releases to Water: [ Inorganic Emissions  [1 Organic Emissions [1 Other

Water Usage: [] Water Consumption [ Water Demand (throughput)

Releases to Soil: [J Inorganic Releases [J Organic Releases [J Other

Adjustable Process Parameters:

Coal [MWh] Fraction of U.S. average
electricity grid mix produced from coal

Fuel Ol [MWh] Fraction of U.S. average
electricity grid mix produced from fuel
oil

Natural _Gas [MWh] Fraction of U.S. average

electricity grid mix produced from
natural gas
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Nuclear

Hydro

Biomass

Wind

Solar

Geothermal

Tracked Input Flows:

Coal [Electric Power]

Fuel Oil [Electric Power]
Natural Gas [Electric Power]
Nuclear [Electric Power]
Hydro [Electric Power]
Biomass [Electric Power]
Wind [Electric Power]

Solar [Electric Power]

Geothermal [Electric Power]

Tracked Output Flows:

Power [Electric Power]

[MWh] Fraction of U.S. average
electricity grid mix produced from
nuclear

[MWAh] Fraction of U.S. average
electricity grid mix produced from hydro

[MWh] Fraction of U.S. average
electricity grid mix produced from
biomass

[MWh] Fraction of U.S. average
electricity grid mix produced from wind

[MWAh] Fraction of U.S. average
electricity grid mix produced from solar

[MWh] Fraction of U.S. average
electricity grid mix produced from
geothermal

Electric power from coal
Electric power from fuel oil
Electric power from natural gas
Electric power from nuclear
Electric power from hydro
Electric power from biomass
Electric power from wind
Electric power from solar

Electric power from geothermal

Reference flow

Page 2 of 6

DF_Stage3 2007_US_Electricity_Grid_Mix.2012.01.docx



e NETL Life Cycle Inventory Data — Process Documentation File

Section 11: Process Description

Associated Documentation

This unit process is composed of this document and the data sheet (DS)
DS Stage3 2007 US_Electricity Grid Mix.2012.01.x/sx, which provides
additional details regarding relevant calculations, data quality, and references.

Goal and Scope

This unit process provides a summary of relevant input and output flows
associated with the average U.S. electricity grid in 2007 accounting for imports
from Canada. The inputs include the various generation types in the U.S. and the
output is a MWh of average grid electricity representative of 2007 data. The
reference flow of this unit process is: 1 MWh of Electricity.

Boundary and Description

The 2007 U.S. domestic electricity generation mix was obtained via the Emissions and
Generation Resource Integrated Database (eGRID) (EPA, 2010). The breakdown of
electricity production by generation method is shown in Table 1.

Table 1: 2007 U.S. Electricity Generation by Technology

Electricity Generation Percentage of 2007
Technology U.S. Generation
Coal 48.80%
Fuel Oil 1.59%
Natural Gas 21.84%
Nuclear 19.46%
Hydro 5.81%
Biomass 1.31%
Wind 0.83%
Solar 0.01%
Geothermal 0.35%
Total 100.00%

In 2007, electricity generation in the U.S. totaled to 4,005 billion kwh (EIA, 2010). For
the same period, the U.S. imported 50 billion kWh from Canada and exported 20 billion
kWh to the same country for a net import of 30 billion kWh. The breakdown of
generation sources for electricity imported to the U.S. in 2007 is shown in Table 2
(Statistics Canada, 2009 & 2011). As shown by this breakdown, the over 75 percent of
the electricity imported from Canada was produced via hydropower. It is important to
account for this share since hydropower is a non-fossil source with low greenhouse gas
emissions compared to conventional technologies.
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Table 2: 2007 Canadian Electricity Exports to the U.S. by Generation Technology

L : Percen f 2007

Elcticty Generation | (2200 R
9y the U.S.
Coal 5.75%
Fuel Qil 1.07%
Natural Gas 4.08%
Nuclear 11.91%
Hydro 76.42%
Biomass 0.33%
Wind 0.44%
Solar 0.00%
Geothermal 0.00%
Total 100.00%

Based on the data in Table 1 and Table 2 a new adjusted U.S. electricity mix was
calculated. The detailed results are shown in Table 3. Exports from the U.S. to Canada
were assumed to be representative of the U.S. mix prior to imports. As previously
noted, the Canadian electricity exported to the U.S. is dominated by hydropower. Table
3 illustrates that the U.S. grid contribution of electricity from hydropower increased
from 5.81 percent to 6.68 percent after accounting for imports. Table 4 applies the
U.S. grid mix to a functional unit of 1 MWh of electricity.

Table 3: 2007 U.S. Electricity Mix Adjusted for Imports from Canada

Electricity L . U.S. Exports | Imports from U.S. Mix
Generation tl(J).ISr.nMgth’r(l(?A]r) U'(ﬁ'“ﬁggi@?f)m to Canada Canada (bilIJIic?ﬁ,}I((\a/:lh) Adjusted for
Technology P (billion kWh) | (billion kWh) Imports (%)
Coal 48.80% 1954.6 9.76 2.87 1947.7 48.27%
Fuel Qil 1.59% 63.6 0.32 0.54 63.8 1.58%
Natural Gas 21.84% 874.5 4.37 2.04 872.2 21.62%
Nuclear 19.46% 779.2 3.89 5.95 781.3 19.36%
Hydro 5.81% 232.5 1.16 38.21 269.5 6.68%
Biomass 1.31% 52.6 0.26 0.16 52.5 1.30%
Wind 0.83% 333 0.17 0.22 33.3 0.83%
Solar 0.01% 0.6 0.00 0.00 0.6 0.01%
Geothermal 0.35% 14.1 0.07 0.00 14.1 0.35%
Total 100.0% 4005.0 20.0 50.0 4035.0 100%
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Table 4: Unit Process Input and Output Flows

Flow Name ‘ Value | Units (Per Reference Flow)

Inputs

Coal [Electric Power] 4.83E-01 MWh
Fuel Qil [Electric Power] 1.58E-02 MWh
Natural Gas [Electric Power] 2.16E-01 MWh
Nuclear [Electric Power] 1.94E-01 MWh
Hydro [Electric Power] 6.68E-02 MWh
Biomass [Electric Power] 1.30E-02 MWh
Wind [Electric Power] 8.26E-03 MWh
Solar [Electric Power] 1.46E-04 MWh
Geothermal [Electric Power] 3.49E-03 MWh
Outputs

Power [Electric Power] 1.00 MWh

* Bold face clarifies that the value shown does not include upstream environmental flows.

Embedded Unit Processes
None.
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Section 111: Document Control Information
Date Created: June 12, 2012
Point of Contact: Timothy Skone (NETL), Timothy.Skone@NETL.DOE.GOV

Revision History:

Original/no revisions
How to Cite This Document: This document should be cited as:

NETL (2012). NETL Life Cycle Inventory Data — Unit Process: 2007 U.S. Electricity
Grid Mix. U.S. Department of Energy, National Energy Technology Laboratory. Last
Updated: June 2012 (version 01). www.netl.doe.gov/energy-analyses
(http://www.netl.doe.gov/energy-analyses)

Section 1V: Disclaimer

Neither the U.S. Department of Energy (DOE) National Energy Technology Laboratory
(NETL) nor any person acting on behalf of these organizations:

A. Makes any warranty or representation, express or implied, with respect to the
accuracy, completeness, or usefulness of the information contained in this
document, or that the use of any information, apparatus, method, or process
disclosed in this document may not infringe on privately owned rights; or

B. Assumes any liability with this report as to its use, or damages resulting from
the use of any information, apparatus, method, or process disclosed in this
document.

Reference herein to any specific commercial product, process, or service by trade name,
trademark, manufacturer, or otherwise, does not necessarily constitute or imply its
endorsement, recommendation, or favoring by NETL. The views and opinions of the
authors expressed herein do not necessarily state or reflect those of NETL.
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