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Agenda

» Case Study -

Biodigester in Chile pL BB

— Sustainably
transforming waste g
to energy "

- Benefits of Open Source + Industry Support
— Remote technology management
— Digital transformation at scale

— Security and trust “at the edge” JLinux




BIOdlgeStlon of Cows Methane Reduction Project

- how to reduce methane emission by a minimum of 25%

* 95% burps, 5% farts

methane

Feed
20kg/day

INPUTS

e plantfeed % and water {
OUTPUTS

e milk, methane, manure
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Biodigester Technology (Cow-Friendly)

INPUTS OUTPUTS

e Ag residue (grape harvest) = e Liquid fertilizer

e Biosolids (stabilized sludge, grocery store e Mulch
expirations) ® @

e Methane gas
Manure &

Liquid industrial waste
Organic residue from fishery and meat
industry <\ &
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Molina Design
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Main sensors
Level sensors
Flow meters
Weight
Energy
production

Other manual data

(spreadsheet)

e Received bio
deliveries

e Sales
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Molina Photos
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Open Source Software Applied to a Biodigester Plant

- Remote Biodigester Location: Molina, Chile

2% DIGITAL MRV a 2 @
olina Blodigestr site Molina Biodigestr site
‘C’> ttttttttttttt y
CHP Plant
. ayley
O s ° T
AAAAAA bic Digestion Process _—
izabetl
® . @
Elizabeth
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Climate Accounting

“Digital MRV” is a solution for carbon accounting
iImplemented at state-of-the-art waste-to-energy facilities to
support climate finance, carbon markets, and nationally
determined contributions (NDCs)

Obtaining the data Sharing the results of  On/off-site teams - responsible for
necessary to quantify green the measurements in quality assurance, control
house gas (GHG) emissions a standardized and 3rd party - provide assurance of
auditable manner “truthfulness” of GHG emissions
reporting



Digital MRV/DCF solution overview

DATA
Gas Flow Sensor @ DATA DATA
Gas Composition @ DATA +
Electricity Generation @ DATA . :
Flare Temperature @ DATA Alvarium Confidence

-l

FlowMeter . ..... ® MENENEN server T BN Digital MRV
Feedstock Weight _& DATA =, Dashboard
Truck Mileage & DATA
Material Type 8 DATA Ledger
Diesel DATA

Photos and Misc.
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Digital Transformation at Scale

Security + Transparency

With Digital MRV, the granular nature provides trust in the
reporting and real time insights proving what happened

Carbon/Methane

\ Emissions

. INNNNI <
W/SW Data Path (DCF)

L

Business/
Landowner /

G HG Benefits:
auditor e Automation
e faster
e [ess-expensive
e Objective

e Transparent
e More Rigour

IOTA Tangle

Distributed Ledger LiNUX
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Goal: Enable Climate Improvements to be Profitable

Digital System at Site DIGITAL MRV

Alvarium Data I0TA Tangle

Dell Server
Manual Data Entry Distributed Ledger

Confidence
(Spreadsheet) (IOTA Node + DCF)

Annotations Backend

IOTA Cloud Node + Alvarium Author CLI
Activity 1

Programmable Industrial Router Network s .
Logic Controller Switch Router ; !
Frontend - Export
[ APIs i
_ 360 viewable 3D Digital Twin with digital sensors for . N
---------------------- UI/ux
Digital Sensors SCADA System Incoming Data Validated Data Data logs (Real-time, historical)
Onsite Report QA/QC, calibration records, sensor manuals, photos
- Integrated GHG calculations
Activity 2 Integrated Data Confidence Score
Measure and secure
SCADA Database
the data
Single Sign On Exported
Integration Content
Vd 2 B 1 [ D |
Develop / adapt the MRV Standards AV R ra Export |
i X N S .
' cribeHub i
DS e R V S ;| Reportand
T ) 1/ Registries .
Climate and General MRV Standards \ \ £ 1 aud|t the
(Measurement, Quantification, Specific MRV Standard 5 Online M+R Online - 1 R
Sustainability Feeoquees. fo Secter Reporting Template Report ; Merkets i | evidence
Téchnologies; 1
Programs and Projects.. . Finance i
1
Standards :
5 3 Reports
Organ|zat|on5 General MRV Standards i THE

(Auditir®, Assurance) Online Verification
Reporting Template

(UN, Governments, Voluntary) Verification Report
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Use and Benefits of
Open Source at the Edge




Prep for Remote Technology Management

- EVE-OS image on USB stick
» USB boot to install on Dell T140
» Ship to Chile, connect Internet




(Commercial EVE
Controller)

Any cloud (IOTA Tangle)

] Historian, SCADA,

https oa) o o

—r— or any on-premise system
e - Any app (VM or container)

Lrew) Lrew]

- CILFEDGE
VL
EDGE UIRTUALIZATION

ENGINE -----»>  Any Gateway at loT Scale

—————————— >~ No Compromise to Security
(TPM and vTPM)
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Digital Transformation at Scale

* Would love to visit Chile, but...

Remote device/sw mgmt Remote app, data, reports, and analysis

DDDDDDDDDD
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Flexibility of Open Source: LF Edge + IOTA + Industry

- LF Edge Projects
— Edge Virtualization Engine (EVE)

« Abstraction layer designed to secure the edge

— Alvarium Q,

- Data Confidence Fabric (quantifies data trustworthiness)

* |[OTA Foundation
— Transfer and secure data over the “Tangle” (DLT) -

» Climate Check it
— Ditigal MRV data reporting, analysis, auditing o

- ZEDEDA, Dell Z=D=DA

— Secure remote access and sw orchestration ™ Linux



Security and Trust at the Edge

- EVE locks down the bare metal hardware and lets
admins securely deploy software from anywhere

"“|OTA secures and routes the application data

Y

 Alvarium applies a confidence score so that data
auditors know when they can trust the source
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Live Demo of Remote
Device Access
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ZEDEDA: Secure Edge Orchestration at Scale

ZedControl | Alvarium

All Projects

uop 10.1.0.128 55702 185.125.190.57 123 228 228
uop 10.1.0.128 55957 185.125.190.57 123 228 228
uop 10.1.0.128 32795 185.125.190.57 123 152 152

Network Flow Log

Traffic Flow v ] [ons v ] [ Remote IP v ] [ Pratocal v ] [ Remote Port v ] [ACL Number v ] [ Permission
142.250.0.95
vww.googleapis.com
68.183.204.5
- 89,325 Bytes
443
o 64.233.186.95 Tep
68.183.204.5
'
172.217.192.95
oauth2.googleapis.com
91.189.91.39
142.251.0.95
91.189.91.39 e
—— 185.125.186.54 e
I SESHERA00.58 —— 18512518855
= apl.snapcraft.io 34

13.227.200.65
34.254.182.186
S—185.125.190.57

13.227.200.65
— 185.125.188.59

34.254.182.186
—185.125.190.57

—23
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Summary
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Useful Links

 Application Software and Data Processing
— IOTA Tangle https://www.iota.org/

— Alvarium https://www.lfedge.ora/projects/alvarium/
— Climate Check, DigitalMRV

* https://www.climate-check.com - https://digitalmrv.io

* Device and Industry Support
— ZEDEDA Secure Device Mgmt and App Orchestration

* https://zededa.com

— EVE-OS on Dell T140 Edge Node

 https://www.lfedge.ora/projects/eve/

* https://www.dell.com T LINUX
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https://www.iota.org/
https://www.lfedge.org/projects/alvarium/
https://www.climate-check.com
https://digitalmrv.io
https://zededa.com
https://www.lfedge.org/projects/eve/
https://www.dell.com

Solution Partners and Projects

D<LL

SEETOTA Yd limateCHECK
Open Source > Alvarium " Digital MRV
EVE-OS SDK Platform

E\/2 Q- jom Dat
Dell EMC A LVA H l ” M e iﬁ(t)englraetir;?\es
PowerEdge T140 n LF EDGE

Tower Server
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Thanks!

Online Q&A as time permits
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