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The “Who?” “What?” and “Why?” of N=Jmona:
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Who?

o The LCAteam at the
National Energy Technology

Laboratory at the U.S DOE

* |n collaboration with other
researchers and Office of
Fossil Energy at the DOE

www.netl.doe.gov/lca
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Background TLJSaNRiss

« 2016 —Fundin% Opportunity
Announcement for CO2U projects sets
forth requirement for life cycle
greenhouse gas (GHG) analysis

e 2017

« August - Hrst exploratory draft of the
guidance document iscompleted

* October - Aworkshop washeld in D.C. with
subject matter expertsand CO2U project
principal investigators

- 2018

« January — Plan for second draft of guidance
document isfinalized based on stakeholder
feedback

 Fall (forthcoming) — Second draft of guidance
document will bereleased to the public
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146 at 41507

40103120

Time

U.S. DEPARTMENT OF




Items for Discussion

Decisions on Method and Analysis
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e System Boundary —Do | haveto
model the entire life cycle?

« Functional Unit —Defining the
“system” of Comparison

e Comparison System (SOTA)

 Modeling/Reporting Platform

« Data: Upstream CO2 Profiles
« Data: Product Systems

o Additional Guidance Questions
Under Review at NETL

(3.) Use of Fuel
Bin Vehicle
Type 2
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System Boundary — Do | have to model the entire life cycle?

* Preferred: Cradle-to-Grave

« System boundary can be reduced
once equivalence of the CO2U
roduct and the SOTA product
ave been determined to provide
(or will provide) the same service
or function to society

 LCA must include the“cradle-to-

equivalence” for both systems of
comparison

« Justification/rationale for
reduu 3the system boundary

Bin Vehicle

uired (documented it

U.S. DEPARTMENT OF




Functional Unit — Defining the “System” of Comparison

Decisions on Method and Analysis
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« System expansion

» Alignswith NETl'sgoalsto
compare overall systems rather
than single products

e Multi-product functional unit

avoidsallocation and displacement

 Better accuracy of comparability

 Guidance on allocation and
expansion with displacement
will be included to enable

(3.) Use of Fuel
Bin Vehicle
Type 2

single product/functional unit

U.S. DEPARTMENT OF
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Comparison System

e Qurrent State-of-the-Art (SOTA)

e The SOTAwill depend on what
product isultimately being
produced

* The conventional technology
will be compared to the CO2U

technology in terms of cost
and life cycle impacts

e OTA shall be based on the
known level of commercial
representativeness

U.S. DEPARTMENT OF




Decisions on Method and Analysis

Comparison System
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e Qurrent State-of-the-Art (SOTA)

e CO2U technology developers
will be required to define and
justify their choice of SOTA

e SOTA choice isdependent on:

1. the commercial technology
that providesthe same
service or function to society,
AND

the current ability to define

(3.) Use of Fuel
Bin Vehicle
Type 2

the competing market
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Comparison System

« SOTA choice dependson “how”
it will impact the market

o Additive —incremental addition,
competitive market, low to
medium market penetration. SOTA
= 90" percentile of market
performance*

» Disruptive —change to how the
service isprovided to society; high
market penetration. SOTA = S
“average” market performance* o B "o
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Modeling/Reporting Platform

e For simple GHG analysis
documentation and results

 Includesdata and example LCA

e openLCA

* Hee, open source LCA software
 Allowsfor expanded inventory and

uncertainty analyses O P e n LC a

 NETL to provide template, data,

example LCA, and training v

www.openica.org

U.S. DEPARTMENT OF




NATIONAL
ENERGY

Decisions on Method and Analysis TL [Ecomoer

Upstream CO2 Profiles

« Upstream GO, source profiles
cradle-to-gate) to be provided by
ETL (tentative list)

» Captured and Compressed CO,
» Coal-Hred Power Plant(s)

» Natural Gas-Hred Power
Plant

 Petroleum Refinery
« AmmoniaPlant
 Hue Gasfrom Coal-Ared Power

(3.) Use of Fuel
Bin Vehicle
Type 2

U.S. DEPARTMENT OF
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___Product System Models (aka “ Cradle-to-Gate Rollups”)

« Coal Mining

» Coal-Hred Power Plant

* Natural GasProduction

* Natural Gas-Hred Power Plant

« USand North America Hectricity

(1.2) Use of
Fuel Ain
Vehicle Type 1

¢ Product A,
emitted) KWh Electricity

Grid Profile
» Regional Hectricity Grid Profiles
« Biomass Cultivation
« Algae to Biodiesel Pathway

(3.) Use of Fuel Vel
Bin Vehicle s
Type 2

Combined functional unit of 1.0 kg Desired
Product A, 10.0 km of Vehicle Travel,, and 3.0
kWh Electricity

S. DEPARTMENT OF
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Additional guidance questions under review....

« Uncertainty bounding versus scenario
bounding

 Vertical System Boundary — cut-off
rulesand documentation
requirements

(1.2) Use of
Fuel Ain
Vehicle Type 1

« Time Scales—service life versus study

period versuslevel of commercial
deployment (1% of akind versus nt" of
akind performance)

e Technology Learning in the SOTA

« Uncertainty/flexibility in CO2U
Process Design (system could be
operated in multiple ways)

S. DEPARTMENT OF

(2.) Alternative
SOA Process that
produces
Desired Product A

(3.) Use of Fuel
Bin Vehicle
Type 2

Combined functional unit of 1.0 kg Desired
Product A, 10.0 km of Vehicle Travel,, and 3.0
kWh Electricity
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Timothy J. Skone, P.E.

Senior Environmental Engineer « U.S. DOE, NETL
(412) 386-4495 « timothy.skone@netl.doe.gov

Greg Cooney
Senior Engineer = Contractor, U.S. DOE, NETL
gregory.cooney@netl.doe.gov

Michele Mutchek Life Cycle Analysis
Senior Engineer « Contractor, U.S. DOE, NETL

_ energy sustainability
michele.mutchek@netl.doe.gov

E @NEIL News

n netl.doegov/LCA @ LCA@hetl.doegov
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