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WP-2757 Summary

 Task 1 - LCA Data Pipeline

e Task 2 - Impact assessment

« Eutrophication
» LCIA formatter tool

 Task 3 - USEEIO/DIO
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The LCA Data Pipeline

* Pipeline: To rapidly standardize and stream data for LCA with full
metadata/data quality/provenance

« Major challenge: LCA data is highly structured and must all be harmonized to
work together. No common process nomenclature is used.
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Federal LCA Commons

FEDERAL

L)

COMMONS

» Developing common standards for LCA data
* The beneficiaries in addition to DOD and the LCA practitioner community
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http://lcacommons.gov

Product system models

| ] The key to automating assembly is
U finding background processes that
\ A provide the input to the foreground

process, then establishing these linkages

- PSM : A system of interconnected unit processes representing an
entire supply chain.

- Foreground vs. Background
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Approach: Prototype challenge

- Onboard 3 top LCA software developers
- Present objectives, requirements, and time constraints
- Create prototypes that meet these requirements

SERDP+ ESTCP

SEPA i oo SYMPOSIUM

Ag y #SerdpEstcp2019



Model system: F-18 landing gear

- Provided with a standard bill of materials (BOM) that included
assemblies, subassemblies, part numbers, part descriptions
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<EPA

United States
Environmental Protection
Agency

Bill of Materials Example

Level

Part Number
0 ANON_777789
1 74A400803-2001
1 74A400804-2001
1 74A400806-2001
1 74A400807-2001
1 74A400808-2001
1 74A400809-2001
1 ANON_504842
2 74A400811-2001
2 M83461/1-010
2 MS14101-12
2 7M1244C4
2 AS3125-04
2 AS3126-04
1 ANON_625299
2 74A400821-2003
2 MS14103-12
1 ANON_698156
2 74B400819-201
2 74B4008195-203
1 74B410058-105

QNA Part Name

002 ANON_777789 Sub-assembly
001 PLATE, IDENT

001 TUBE, TRANSFER

001 PISTON, RETRACT

001 SPACER, PLATE

001 CYLINDER, RETRACT

001 PLATE, LOCKING

001 ANON_504842 Sub-assembly
001 HEAD

002 PACKING

001 BEARING

002 ADAPTER

002 PLUG

002 PIN

001 ANON_625299 Sub-assembly
001 ROD

001 BEARING

001 ANON_698156 Sub-assembly
002 RING, PISTON

001 RING, EXPANDER

001 SCRAPER

Nested BOM

Next Assembly

ANON_777789
ANON_777780
ANON_777789
ANON_777789
ANON_777789
ANON_777789
ANON_777789
ANON_504842
ANON_504842
ANON_504842
ANON_504842
ANON_504842
ANON_504842
ANON_777789
ANON_625299
ANON_625299
ANON_777789
ANON_698156
ANON_698156
ANON_777789
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Prototype: perdu

- Python library and web application
for matching against standard
Z\zlsézly00517-1003BOLT Match type: industry and product classifiers

J Exact match

’ :i:”“r - Preloaded with GS1, NAICS, and
~ USEEIO model classifications
Suggested entries Refine query

Bolt. Nut, Screw. Rivet. and \Washer Manu BOLT

- Uses semantic matching

Screws, nuts, and bolts; at manufacturer
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https://github.com/cmutel/perdu

Prototype: PSM-antelope

/’ \\
l Parent ——— (Depends on) @
\_ _,/  Flow, Direction, Amount

(Depends on) —{ Background
Flow, Direction, Amount
(Elementary exchange) —> Context
Flow, Direction, Amount

o | United States
\__/ EPA Environmental Protection
\’ Agency

- An implementation of antelope
using PS disclosure framework

- Works with various LCI datasets
like USLCI, ELCD, and USEEIO
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https://github.com/bkuczenski/EPA_PSM_antelope

Prototype: pslink

- Mines components databases

o (e.g. Part Target) and generates

@ o1 semantic networks for PSMs

g e _Creates quantitative relationships
®

=asrond o @tween quantity and masses

- Provides measures of linkage
iIntegrity
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https://github.com/msrocka/pslink

Prototype | Primary
Dependen
cies

perdu RDFLib,
Whoosh

psm_antel Ica-tools

ope

pslink olca-py

o | United States
\__/ Environmental Protection
\’ Agency

Summary of prototypes

Name or Supervise | Creates Match Datasourc
Classificati | d or Bridge Statistics? | es Linked
on Unsupervi | Processes
Search? sed
Linking?
Both Supervise 1Y N USEEIO
d
Name Supervise N N USEEIQ,
d USLCI,
ELCD
Name Unsupervi Y N Ecoinvent
sed

Product Output
System formats
Statistics?

N CSV, TTL,
JSON-LD

Y JSON,
Excel*

Y JSON-LD

SERDP+ ESTCP

SYMPOSIUM

#SerdpEstcp2019



Subassembly

TAROOTTA-2001 - LOCK-.. B |
USEEIO
T4A0T9-2001 - PN, ST..8 ||
BANON 986209 - ANON.S..8 ||
74A400777-2001 - PLUN..

3M891-6 - NUT },

Synthetic rubber and arti.. @

@ Plastic pipe, fittings, and ...

Assembly

.{ 9 ST3MA04CT - NUT, PLAIN 8 |

B ST3M404C3 - NUT, PLAIN

» BANON_ 233823 - ANON 2.8

©ANON_322782 - ANON_3...

»[8 ANON 165232

[ nastiascoresr - wasH...@ |

Plastic bags, films, and ... 8 o8 Wesrezs9-scRew o]

»[ @ 7M1189N219-1- RING, B... &

‘ 7AA400713-2007 - PLATE,... },

| [T .8 ] |

©NAST149C0332R - WASH... },

B M8791/1-227 - RETAINER

74A400717-2001 - PIN EC...@

8 Ms24665-153 - PIN, COT...@ ||

»{ 3 M8791/1-011 - RETAINER © |

MS24665-300 - PIN, COT...

[ 74na00651-2001 -BOLT, . @ ||

‘-{= 3M1165C3D6A - BOLT @ |

41 ©MS19059-4315 - BALL, BE...8 },

7M1190R327-1 - SEAL, TEE ©

7AA400707-2001 - PLATE, .. '7

5 MS24665-86 - PIN, COTTER® ||

[ 7mtoonza7-1-RiING @ |

[ ast1ascosz2R - wasH.. o ||
[ 7miteoRszs-2- seaL Tee m |-
[ 7ana00765-2001 - pisToN & |
[ 7anaoorse-2001 - ca, L.a ||
[ 7asa10056-113 - scraper @ ||

Ls{a ma3461/1-011 - PackinG & |

NAS1291C7M - NUT, SEL... @

o | United States
\__/ EPA Environmental Protection
\’ Agency

- BOMs can be used to generate connections
and create Fed Commons-compliant LCI

- ~40% of landing gear parts linked to
upstream

- Prototypes demonstrate automated linkages
with multiple data sources
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 Testing with more standard gate-to-gate life cycle inventory data

 Testing with alternative BOM

* More complete evaluation
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Avenues for integrating into the DOD/Commons ecosystems

1.0riginal data — BOMs

2.Existing data - Linkages to reference models and structuring
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Take-Aways

« Automation of linkage was demonstrated to be possible
 Data have to be very well-described for unsupervised classification

* Product classification can be very valuable
* Requires use on data
* Need more resolution in classification systems

« Semantic matching and match statistics excellent
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