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What is Life Cycle Assessment?

Determine the environmental
impacts of those inputs

(“Life Cycle Assessment”, 2007)




Open LCA

R?%f% 10U
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volved in the making

of a final product and
their connection to
one another

(Ciroth et al., 2020)



Open LCA cont.

Preexsting
Flows

Category Amount Costs/Re.. Uncertai.. Aveided.. Profder

Processes

F.s Heat, at cogen with ignitio... Technosphere Flows/ ... 46.50000
Fe Hydrochloric acid Organic chemicals/n... 0.38200
F.e Hydrogen, liquid, synthesis... 31-33: Manufacturin... 0.02390
Fs Silicone plant/RER/I U Systermns/Other syste... 2.84000E-12
F.e Sodium hydroxide Organic chemicals/n... 0.12400

none
kg none
kg none
Itemi(s) none
kg none

Fo tetrafluoroethylene Organic chemicals/n... 0.00017 kg none

Fe Transport Materials production... 2.15000
Fe Transport, train, diesel pow... 48-49: Transportation... 0.02480
Fe Water, completely softene..  EF Miscellaneous 18.50000

none

none

EEEEEGEEQREE
MU wWwUwWwWwWw

none

Flow Category Amount  Unit Costs/Re.. Uncertai.. Aveoided.. Provider
F.e 2 Blectronic Grade (Off G... Jinko Panel Product... 1.00000 ™M kg none

Product
New Flow System




LCIA Methods

+ Impact factors

Impact category

Flow

Fa Butane, 1,1,1,3,3-pentafluo...

Fa Butane, perfluoro-
Fa Butane, perfluoro-
Fa Butane, perfluoro-
Fa Butane, perfluore-
Fa Butane, perfluora-

Fa Butane, perfluorecycle-, PF...
utane, perfluorocyclo-, PF.
Fa Butane, perfluorocyclo-, PF...

Fa Carbon dioxide
Fa Carbon dioxide
Fa Carbon dioxide
Fa Carbon dioxide
Fa Carbon dioxide
Fa carbon dioxide (fossil)
Fa carbon dioxide (fossil)

Fa Butane, perfluoracycla-, PF...
Fa Butane, perfluorocyclo-, PF...
Fa Butanol, 2,2,3,3,4,4,4-hepta...
Fa Butanol, 2,2,3,3,4,4,4-hepta...
Fa Butanol, 2,2,3,4,4,4-hexaflu...

2
D

-

_

2NT

e

culations necessary to

» This LCA uses the CML 2001 Baseline

Global warmi GWP100a

method, developed by the Institute for

Category

Emission to air/unspecified

Emission to air/high populati...
Emission to air/low populatio..
Emission to air/low populatio...

Emission to air/lower stratosp...

Ermnission to air/unspecified

Emission to air/high populati...
Emission to air/low populatio...
Emission to air/low populatio...

Emission to air/lower stratosp...

Emission to air/unspecified
Emission to air/unspecified
Emission to air/unspecified

Emission to air/unspecified

Emission to air/high populati...
Emission to air/low populatio...
Emission to air/low populatio...

Emission to air/lower stratosp...

Ernission to air/unspecified

Emissions to air/Emissions to ...

Emissions to air/Emissions to ...

Flow property
Mass
Mass
Mass
Mass
Mass
Mass
Mass
Mass
Mass
Mass
Mass
Mass
Mass
Mass
Mass
Mass
Mass
Mass
Mass
Mass
Mass

Factor
304.0
9200.0
9200.0
9200.0
9200.0
9200.0
9540.0
35400
9340.0
35400
9340.0
4.0
16.0
17.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

Unit

kg CO2 eqikg
kg CO2 eg/kg
kg CO2 eqikg
kg CO2 eg/kg
kg CO2 eqfkg
kg CO2 eg/kg
kg CO2 eqikg
kg CO2 egfkg
kg CO2 eg/kg
kg CO2 egfkg
kg CO2 eg/kg
kg CO2 eqikg
kg CO2 eg/kg
kg CO2 egikg
kg CO2 eg/kg
kg CO2 egikg
kg CO2 eq/kg
kg CO2 eqikg
kg CO2 eq/kg
kg CO2 eqikg
kg CO2 eg/kg

Environmental Sciences at Leiden
University in the Netherlands




Databases

nergy Laboratory
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Scope and Data

ng potential will

ounted for

M, Q M, Q

S v v SR ' v _
Raw .
Material Material Manufactur- Use ggﬁ?r:"'mls- T[r]eatmen;t
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M, Q: material and energy inputs E: effluents

///// ~ (Frischknecht et al., 2015)



Inventory Analysis: Photovoltaic Panel
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Photovoltaic Panel

1S

Inventory Analys

lved in the

€S 1Nvo

Q
e
()
<
(%]
2
Ao
Y—
()
(7]
)
e
T}
Y—
(@)

()
G
)
N
)

(@)
0
=
9

R @)

=
)
=
=
(@]

tal Footprints and NREL




Inventory Analysis: Photovoltaic Panel







Inventory Analysis: Ground Mounting Structure







Inventory Analysis: Solar Inverters and
Transformers

15 report on

bility of life cycle

nd trqnsfornjers,
/ on this portion of
_ rwed from the 4.6 MW
ville plant in Tucson, AZ

is scaled down to 2.5 MW to
t the size of the Gates Road farm



Inventory Analysis: Solar Inverters and
Transformers




Impact Assessment: Photovoltaic Panel

Polish Panel Total GWP

142.0 kg CO2 eq/m? panel




Impact Analysis: Ground Mounting Structure

nd Mounting Structure

5.9 kg CO2 eq/m? *

* The unit for ground mounting
structures is derived from the
amount of material needed to
support one square meter of pv
panel




Impact Analysis: Solar Inverters and Transformers

U Inverters and Transformers
125,022.4 kg CO2 eq




Impact Analysis: Total Farm

2,375,112 kg CO2 eq




Impact Analysis: Per kWh

. mitting 22,599,045 kg CO2 eq, equivalent to
the emissions of...

/ “Greenhouse Gas
* 5,425 cars in one year I(Emissions”, n.d.)

» 7 days of electricity
generation at the (“Environmental
Greenidge Power-Plant e, 2004)



Limitations

in the production process

of these materials would have




Sources
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