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Overview

Improving infrastructure reliability that will attract Capital and Financial Markets generally come in three forms:

1. Government studies and regulation
Slow and methodical

2. Innovation by private entitles
Often proprietary

3. Capital and financial markets better understanding of risk probabilities that impact reliability.
Can quickly mandate requirements and implementation of best practices that best address risk
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Capital and financial markets better understanding of risk probabilities that impact reliability.

Data for Individual Panel and Panel Array Performance
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Question: Which Panel Array of Tomorrow Will Get Better Financial Terms

® Not Working
e Working



o?'%@

Center for Catastrophic Risk Management

Providing Solutions

for catastrophic risks to societal infrastructures

Digital Ecosystem for Infrastructure Reliability
Attracting Capital and Financial Markets to Infrastructure

March 10, 2021

ORANGE BUTTON
INITIATIVE

Capital and financial markets better understanding of risk probabilities that impact reliability.
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Question: Which Panel Array of Tomorrow Will Get Better Financial Terms

Answer: The One Whose Data Can Demonstrate Predictable Performance

® Not Working
e Working
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Capital and financial markets better understanding of risk probabilities that impact reliability.

Data for Any Infrastructure Project Performance

® Not Working
e Working
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Question: Which Infrastructure Project of Tomorrow Will Get Better Financial Terms

Answer: The One Whose Data Can Demonstrate Predictable Performance
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Capital and financial markets better understanding of risk probabilities that impact reliability.

Session Abstract:

Banks, Surety and Insurance companies have a unique perspective on risk management due to the very large
portfolio of organizations and jurisdictions they service.

This broad window gives them unparalleled insights into the skew between ‘intended’ performance and ‘actual’

performance, where the bank, surety or insurance company has to ‘pay out’ if things don’t actually go as
‘intended.’

Insurance companies manage this risk through data.
Big data provides opportunities to refine and optimize risk management.

Use of ‘big data’ is seen as a means to not only create an actuarial database to set ‘risk premiums,” but also more
near-real time identify potential risk factors that can be used as ‘leading indicators’ for risk management.
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Capital and financial markets better understanding of risk probabilities that impact reliability.

Session Abstract:
While “Big Data,” “Data Analytics,” “Predictive Analytics,” and “Data is the New Oil” have become commonplace terms in
global business parlance, managing “data overload” remains a fundamental and consequential challenge:

fragmented data from multiple sources in the ecosystem that lacks the data consistency to be of value.

The ‘Orange Button’ initiative aims to solve the challenge of data consistency across the construction infrastructure
ecosystem which will enable and facilitate data interoperability between and among stakeholders — public or private — as
well as generate innovations to improve efficiency, reduce risk, and provide the transparency to attract capital (cash funding
sources) and financial markets (bank and trade credit, insurance, surety) with greater capacity as well as improved terms and
conditions.

This ‘Big Data’ approach will facilitate measuring and monitoring key performance indicators to improve risk management as
well as to strengthen policies and capabilities.

Data interoperability will become an increasingly significant factor in determining risk, accessing capital, and/or securing
trade credit, and the costs of insurance or surety will likely also be impacted.
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Capital and financial markets better understanding of risk probabilities that impact reliability.

Todays Reality
Fragmented data from multiple sources in the ecosystem that lacks data consistency is of no value

Tomorrows Objective

Consistent data that allows aggregation of data that can be accurately analyzed to identify failure points and
best practices utilized by Capital and Financial Markets for underwriting considerations and requirements.
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Example: Building Code Requires a Single Bolt to Attach Solar Panel to Racking System

Some projects use two bolts for better reliability

-

Insurance companies review loss history and identify that projects with two bolts have a low probability of loss
Projects with one bolt, even though code compliant, have significantly more loss incidents and higher loss severity.

Outcome — To get financing or insurance the project must demonstrate it is using two bolts
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Problem:
Legacy systems that cannot exchange data reliably

Solution:

&
Leverage open data standards so legacy systems can reliably exchange data . ) The Great, Reset U”leas’}'.f‘g,\‘he \
Power of Dat?a Standardization’ \

SOLUTION \, COVID
\ \
\

< SHARE () POST AN UPDATE

Link to World Economic Forum Video



https://uplink.weforum.org/uplink/s/uplink-contribution/a012o00001OSGHL/the-great-reset-unleashing-the-power-of-data-standardization
https://vimeo.com/437649353/e1445d4d6b
https://www.weforum.org/great-reset
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Problem:
Legacy systems that cannot exchange data reliably

Py

Solution: . A =
Leverage open data standards so legacy systems can reliably exchange data 16 ) The Great,Reset Unleashifig'the, |

Power of Da'ga Standardization’ \
Outcome: \

« Significant cost and time savings throughout ecosystem

Link to World Economic Forum Video

+ Data interoperability promotes innovation enabled by data analytics and Al throughout ecosystem

 Improved risk management for construction of energy and transportation infrastructure.

» Reduce soft costs for clean energy projects so they are more financially viable, bankable and bondable.

Measure of Success

» Implementation of data standards in the entire ecosystem for the Construction of Energy and Transportation infrastructure
Projects to reduce soft costs and enable improved risk management that will make clean energy projects more financially

viable, bankable and bondable.

« Electronic transactions, smart contracts, electronic surety bonds and digital communications replace manually prepared
inefficient paper documents

« National standards established for common data sets like construction permits and similar regulatory documents to replace
thousands of individual and inefficient data requirements.

« Better source data for Environmental, Social, and Governance (ESG) reporting


https://uplink.weforum.org/uplink/s/uplink-contribution/a012o00001OSGHL/the-great-reset-unleashing-the-power-of-data-standardization
https://vimeo.com/437649353/e1445d4d6b
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Blue Button
Download
My Data

L e

The Blue Button represents a

national movement that enables
consumers to have easy access to
their own health information in a
format that they can use.

The Blue Button logo signifies
that a consumer can download a
single electronic file that contains
their available health data.

Website

Green Button
Download
My Data .

The Green Button provides utility
customers with easy and secure access to
their energy usage information in a
consumer-friendly and computer-friendly
format.

Customers are able to securely download
their own detailed energy usage with a
simple click of a literal "Green Button"
on electric utilities' websites.

Website

ORANGE BUTTON"®"

Orange Button targets a reduction in soft
costs by streamlining the collection,
security, management, exchange, and
monetizing of solar datasets across the
value chain of solar.

Creating an industry-driven standardized

data landscape will facilitate the growth
and expansion of distributed solar.

Website


https://www.energy.gov/eere/solar/orange-button-solar-bankability-data-advance-transactions-and-access-sb-data
https://www.energy.gov/data/green-button
https://www.va.gov/bluebutton/
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Green Button Green Button — Energy Consumption

Download
My Data -

The Green Button focused on getting the 3,000+ utilities to generate one standardized data set for

energy consumption so that new and innovative software applications could provide data analytics to

bring awareness to consumers with the goal to reduce energy consumption.

A uniform ecosystem of just utilities.

Utility Company Energy
Consumption

Utility Company

Utility Company

Utility Company

Utility Company

Utility Company

Utility Company

Utility Company

Utility Company

Utility Company




03& Center for Catastrophic Risk Management

Providing Solutions

for catastrophic risks to societal infrastructures

ORANGE BUTTON®"

Attornevs

Green Project
Construction &
Management

Engineers
& Advisors

Inspectors

Project
Developers|

Operators &
Asset Mgrs

Insurers &
Sureties

Utilities
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Orange Button — Energy Production

The Orange Button generates data sets for the entire energy ecosystem, from permitting through
ongoing operations, to enable data analytics to all stakeholders in the ecosystem with the goal to
bring awareness to efficiencies that reduce the cost of energy production.

A fragmented ecosystem of regulatory, finance, construction, insurance, surety and supply
chain. Each with old legacy software that needs to be modified and modernized.

Permitting  Contractor Surety  Construction Monthly
Progress Bond Contract Operating
Payment Report

=

Banks & Other
Financing Partners

4,000+
terms & definitions

ORANGE BUTTON
INITIATIVE
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Wherever ‘

Whatever
System

Permit Data Company Contract Data Contractor MOH@Y
Profile Monthly Operating
Progress Report

Payments
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<<Name>>

<<Address>>

<<Company>>

<<Phone Number>>

Sending a file

with address data

Mr. Test Contact

123 Test Street

Test Company

123-456-1234

E]I

Subject:

Atfached:

Test Contact
Open
Full Name: s :
) &d  Print
Job Title: :
;41 Send as Business Card
Company:
. Send Full Contact > In Internet Format (vCard)
Business: 2
Create » |z In Outlook Format
3 &, Call Contact...
Business: x
X Follow U »
E-mail: o
3 Categorize »
Business Home Pz ~
84 Con X Delete
ARG _teo 1
Test Contact
Full Name: Mr. Test Contact
Job Title: Head Tester
Company: Test Company
Business: 123 Test Street
City, State 12345
Busm‘ess: (123) 456-12'_@\_‘?] 7 @[MD@_
E-maII: teSt@teSt'con —/ Message Insert Options Format Text Adobe P
Business Home Page: www.test.corr s =
Ao NE-AEE K
Pastel ot (B vl A-|[= =||z= i=| Address Check
J Format Painter = e = Book Names
Clipboard Basic Te Names
Send

J];g;t Contact @ KB)

</xs:choice=
=/xs:complexType:
</xs:element>
<fxs:schemaz

- <diffgr:diffgram xmins:msdata="urn:schemas-microsoft-com:xml-msdata" xmins:diffgr="urn:schema

diffgram-v1">
- «<NewDataSet xmins="">

- «Table dif} Order=
o </Principal =
School Program - Mill Valley</Project=

<Princip.
<Projecy
<Owner
<Project]
<Bid_da
<Bid_Tin|
<Estima
<Estima
<Plans_t
<Notes

<Public_| Energy =
<Bonded Transportation

ers>

tor=

Construction

"

RL Here)</Project_URL>
).0000000-07:00=/Bid_date:

ric.com</Estimator_Email>
00:00.0000000-07:00</Plans_Ordered=>

</Table=
- <Table diff <<Name>>
<Princip.

Mr. Test Contact

<<Name=>>

——

<Project
<0wner
<Project]
«Bid_da
<Bid_Tin|
<Days_{

<<Address>>

<<Company>>

<<Phone Number>>

<Engine
<Estima

123 Test Street

Test Company

123-456-1234

<<Address>>

<<Company>>

<<Phone Number>>

or=Dave Dennis</Estimator:=

<Estimator_Email >dave@mbelectric.com </Estimator_Email >

<Plans_Ordered>=2002-08-19T00:00:00.0000000-07:00</Plans_Ordered>

<<Name>>

<<Address>>

<<Company>>

<<Phone Number>>
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Sending a file
with Solar System Performance data

<<Project Name Westside Solar Field <<Project Name
<<Name of Owner>> Westside Group Four LLC <<Name of Owner>>
<<PPA Date>> April 1, 2017 <<PPA Date>>

<<PPA Minimum Delivery>>1000 WATTS Per Month<<PPA Minimum Delivery>>

: G q e @IA‘]\ = Sample_Company_a

Options Format Text Adobe PDF

calibri(Bo ~ (11~ (AT A7||iE - 1= -|[&) ‘Bﬂ @ I

|'§' Sl u”ag;vA.“g,g Address Check || At
[[——— === ~'|| Book Names | F
Basic Text N f Names
4
Send
. . N
Import File l [Account'] [ BecC... ] ‘ \
i Subject: XSample-&-mgmmmmgm
Aﬁa‘hedﬂ"g"}/’Sam le Company agcXML Financial Statement.xml (29 KBl
|| |1‘&v-§72; ----- 3|Mn
||

ﬂ Export File I]
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Capital Markets

Specific project cash funding
sources, like banks, VC’s, green
bond funds, hedge funds, etc.

Financial Markets

Credit providers, insurance
companies, surety markets and
trade credit. Not necessary
project specific but utilized on
projects as financial producers

and services.

Attracting Capital and Financial Markets to Infrastructure

Digital Ecosystem for Infrastructure Reliability
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Ecosystem Stakeholders with Need for Common Data Elements

Project

Equipment
Developers

Providers

Green Project
Construction &
Management

Banks & Other
Financing Partners

Operators &
Asset Mgrs

Engineers
& Advisors

4,000+
terms & definitions

Insurers &
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Capital Markets

Specific project cash funding
sources, like banks, VC’s, green
bond funds, hedge funds, etc.

Financial Markets

Credit providers, insurance
companies, surety markets and
trade credit. Not necessary
project specific but utilized on
projects as financial producers

and services.
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Ecosystem Stakeholders with Need for Common Data Elements

ds and constellatior

Kinsey analyzed the growing construction techn

panies offering both t

ity around esta

shed and emerging use cases

Thicker lines connecti s indicate a greater number of techno hnologies simultane
Design simulation
Value engineering
() Building Information Virtual
Productivity Madeling (BIM) rning
management Process simulation 3-D modeling
Capltal and ® Bk . Drone-enabled
oK yard inspection
Financial Markets [ortfolioplanning —~ menagement Desiay )
hnd management . management
Testi Off-site
C | L] Project . esting fabrication Laser
apita CustormerRelationship . jodulin ® scanfing
financing Managément (CRM) 9 Document training [ )
. management
Mating, -Reésou Rabotics/. ion
P bh Enterpr; plan } .
ublic > McKinsey&Compan
;)Tar(::irng contr;l/ Progress tracking and C nsey O p y
Fundlng Bidding (ERP) Contract performance dashboards ' Real-time monitoring
roce‘ @ oecerent . & ws and contrd Insights on Capital Projects &
(= ‘ Sptimization Infrastructure
Construction materials /i
marketplaces . £quipment Materials Compliance
t -
marketplaces RRoRIEl Eunmeht . Predictive

- Mandgement

5 B Back-office
o
_‘g . Digital collaboration

()
. On-site execution

Weight
w
o
(=g
3
w
o
o

Sources: McKinsey Startup and Investment Landscape Analytics, PitchBook,
Capital 1Q. Data as of Q2 2018. Number of companies per use case includes all
companies that provide that technology, evenif it is not their primary offering.

For more on this research, see our article :

McKinsey&Company

asset perform

today’s constructio
technology ecosystem

Oy Ao Luis B, A M, Keustut Pancye, Masturs Parsos, et Mara Jom Ribeioh

Constellations

https://www.mckinsey.com/industries/capi
tal-projects-and-infrastructure/our-
insights/seizing-opportunity-in-todays-
construction-technology-ecosystem



https://www.mckinsey.com/industries/capital-projects-and-infrastructure/our-insights/seizing-opportunity-in-todays-construction-technology-ecosystem
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Ecosystem Stakeholders with Need for Common Data Elements

$500,000,000 Utility Scale Interconnection to the Smart Grid

Developer Prepares Financial Stakeholders ST D okl el SOl Rl 15 Solar Facility is

to Build Solar Facility Underwrite Project Recelee.Solar Constructed by Completcled and
Facility Contractor Operational

Operational

Some of the stakeholders in the construction ecosystem that can utilize the same project data

Lender Finance Contractor Bank Authority with Jurisdiction
Public Program Administrator Solar Contractor Surety Broker

Project Owner Solar Contractor Surety Company Regulatory

Solar Contractor Solar Contractor Insurance Broker

Project Developer Solar Contractor Insurance Company Environmental, Social and
Solar Project Supply Chain Project Owner Insurance broker Governance (ESG) reporting.

Solar Contractor IT systems

Building Own.er Financial Stakeholders UtI|ItY Prepares to Solar Facility is Solar Facility is Solar Facility is
Prepares to Build a X . Receive the Solar Constructed by Completed and
Underwrite Project

Solar System System Contractor Operational

Operational

S50,000 Small DER Interconnection to the Smart Grid
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Major Challenge to Data Interoperability

Two Legacy Systems — Different Definitions for the same data field name

System #1 Profit is before tax System #2 Profit is after tax
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Major Challenge to Data Interoperability

Two Legacy Systems — Same XBRL Definitions mapped for the same data field name — Pre-Tax Profit

System #1 Pre-Tax Profit System #2 Pre-Tax Profit

System #1 System #2
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_— System#1 Profit is before tax System#2 Profit is after tax

XML 1s only a field name and XML tag
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Details Relationships Tree Locations

Cash, Cash Equivalents, and Short-term Investments

A - System#1 Profit is before tax System#2 Profit is after tax Name Regulation S-X (SX)
Presentation Number 210
-~ Reference Section 02
= ' Paragraph 1
s J Co. Article 5
N N .

Properties
XML is only a field name and XML tag Property Value
Name CashCashEquivalentsAndShortTerminvestments
Namespace http://fasb.org/us-gaap/2014-01-31
Data o
Type xbrli:monetaryltemType
XBhRL monetaryltemType
[ ] Type
- Substitution
xbrli:item
Group
Period 2
) ) . Type instant
XBRL is XML on steroids — Data field is defined ”
Abstract false x L
Nillable true

efitensible Businesy Reporting Language

Balance debit
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Construction projects are made up of a series of data
elements that are exchanged between stakeholders

Orange Button Taxonomy Data

Reliable data exchange requires adoption of Definitions

common data terms and definitions for each Data Element SunSpec Apphcation Note

Name - e
|@‘| SUNSPE(
‘\\ / ¢

Data Element Data Element -

Name |

ORANGE BUTTON
INITIATIVE
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Construction projects are made up of a series of data
elements that are exchanged between stakeholders

Reliable data exchange requires adoption of
common data terms and definitions for each Data Element
——
——

Name Name

Data Element Data Element

ConstructionProgressCoalition

2018 OPEN
INTEGRATION
SUMMIT

Transforming
Project Collaboration through a
Common Data Exchange

CDx
Validation ¢

ConstructionProgressCoalition

Different Perspective. Same Mission
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Construction projects are made up of a series of data

elements that are exchanged between stakeholders

Reliable data exchange requires adoption of
common data terms and definitions for each Data Element

REDEFINING THE CAPITAL
PROJECTS BUSINESS MODEL

Data Element

OPERATING SYSTEM 2.0 INDUSTRIAL AFFILIATES PROGRAM

AR STHCD. () Frogampofie
Data Element
pRF!IR.IE o A SCHEDULE A CALL
SMART CONTRACTS + BLOCKCHAIN
The University of Texas at Austin

i

"

&Y Cockrell School of Engineering

CURT u ' ' Construction
Industry =
CONSTRUCTION USIRS ROUMDTABLY . . Institute® p R n I R I

LEAD, INNOVATE. TRANSFORM,

Hi-J

il

PrairieDog Venture Partners

Operating System 2.0
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Construction projects are made up of a series of data
elements that are exchanged between stakeholders

@ ConsensusDocs
This document is proudly endorsed by:
Reliable data exchange requires adoption of shsm cfum Com © M NANIG
common data terms and definitions for each Data Element - o o
=

E) v A\ ViBC
T T NATONAL
Name NecE  MAEET [
F 3 natonal, | 0, ~_
Data Element Data Element 7 AWCI @ @ ch; kﬁ&@
:/'\\ l=. -
an NucA 8 A B

Name —

ConsensusDocs 260: Performance Bond Form (coordinated with agreements between contractor and owner)
ConsensusDocs 261: Payment Bond Form (coordinated with agreements between contractor and owner)
ConsensusDocs 262: Bid Bond

ConsensusDocs 263: Warranty Bond (coordinated for the agreements between contractor and owner)
ConsensusDocs 470: Design-Build Performance Bond (Surety Liable for Design Costs)

ConsensusDocs 471: Design-Build Performance Bond (Surety Not Liable for Design Costs)
ConsensusDocs 472: Design-Build Payment Bond (Surety Liable for Design Costs)

ConsensusDocs 473: Design-Build Payment Bond (Surety Not Liable for Design Costs)

ConsensusDocs 706: Subcontract Performance Bond

ConsensusDocs 707: Subcontract Payment Bond

ConsensusDocs 760: Subcontract Bid Bond
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Construction projects are made up of a series of data
elements that are exchanged between stakeholders

Reliable data exchange requires adoption of
common data terms and definitions for each Data Element Smart Contract

Name | Name
‘ Smart Contract \
Data Element Data Element
Applicant Company Data Set
A specific group of data elements 1s a Data Set . el D — ]
I
I

Applicant Company Data Set Applicant Company Data Set

| Applicant Company Data Set I | Applicant Company Data Set I
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Construction projects are made up of a series of data

elements that are exchanged between stakeholders X B R L O ran ge B utton
DATA STACK

Reliable data exchange requires adoption of
common data terms and definitions for each Data Element

System Performance Data Set

Name Name

Bank Reference Data Set

Utility Reference Data Set
Regulatory Reference Data Set

Data Element Data Element

Solar Installation Contract Data Set

Insurance Data Set
Project Finance Data Set

A specific group of data elements is a Data Set

Applicant Financial Data Set
Solar Decommissioning Data Set

Solar Permit Data Set

Applicant Company Data Set

Surety Bond Data Set Surety Bond Data Set
| Applicant Company Data Set j i Applicant Company Data Set j A grO u p Of d ata Sets |S a Data StaCk
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Digital Ecosystem for Construction
Attracting Capital and Financial Markets to Energy Infrastructure

Overview
Problem Statement
The Federal Button

Ecosystem Stakeholders
The Data Element
Use Cases
Where We Are Today
Summary

Going Forward - Brainstorming
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Construction projects are made up of a series of data Data Stack
elements that are exchanged between stakeholders  Machine Readable data standard

* No data elements are repeated

* The combination of data sets is flexible
and subject to need

* Each induvial system can elect
minimum requirements for data sets.

Solar Permit Data Set
Basic Construction Permit Data Set

Basic Construction Permit Data Set The basic data elements for all construction permits

Data elements specific for solar systems

Project Inception
Permit Process

| |i Applicant Company Data Set i| Data elements for applicant company profile
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Construction projects are made up of a series of data
elements that are exchanged between stakeholders

As the project data gets administered by stakeholders
in the ecosystem the Data Stack expands

| Bank Reference Data Set | Data elements for verification of standing with bank

| Utility Reference Data Set | Data elements for verification of standing with utility

| Regulatory Reference Data Set | Data elements for verification of license and regulatory compliance

| Solar Installation Contract Data Set | Data elements for solar installation contract

| IEir o e S | Data elements for insurance products and services issued
. .- | jectFi | Data elements for bank financial products and services i
Project Underwriting Project Finance Data Set ata elements for bal ancial products and services issued
| Applicant Financial Data Set | Data elements for financial underwriting

Solar Permit Data Set
Basic Construction Permit Data Set

Basic Construction Permit Data Set The basic data elements for all construction permits

Data elements specific for solar systems

E Applicant Company Data Set i| Data elements for applicant company profile
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Data elements for SBA
Data elements for surety performance and payment bond on solar installer

Data elements for surety decommissioning bond

Data elements for surety permit bond

Bank Reference Data Set Data elements for verification of standing with bank

Utility Reference Data Set Data elements for verification of standing with utility

Regulatory Reference Data Set Data elements for verification of license and regulatory compliance

Project Construction

Solar Installation Contract Data Set Data elements for solar installation contract

Insurance Data Set Data elements for insurance products and services issued

Data elements for bank financial products and services issued

As the project data
gets administered by
stakeholders in the
ecosystem the
Data Stack expands

Project Finance Data Set

Data elements for financial underwriting

OO
Jugugyy

Applicant Financial Data Set

Solar Decommiss]oning Data Set Data e|ement5 fOf decommISSIonlng

Solar Permit Data Set Data elements specific for solar systems

Basic Construction Permit Data Set
Basic Construction Permit Data Set The basic data elements for all construction permits

|i Applicant Company Data Set i| Data elements for applicant company profile
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The data elements for solar system performance
for monitoring and measuring to enable risk management and
predictive analytics

|
-
il

System Performance Data Set

Data elements for SBA

Data elements for surety performance and payment bond on solar installer

Solar Project Operational

Data elements for surety decommissioning bond

Data elements for surety permit bond

Bank Reference Data Set Data elements for verification of standing with bank

Utility Reference Data Set Data elements for verification of standing with utility

Regulatory Reference Data Set Data elements for verification of license and regulatory compliance

Solar Installation Contract Data Set Data elements for solar installation contract

Insurance Data Set Data elements for insurance products and services issued

Data elements for bank financial products and services issued

As the project data
gets administered by
stakeholders in the
ecosystem the
Data Stack expands Solar Permit Data Set Data elements specific for solar systems

Project Finance Data Set

Applicant Financial Data Set Data elements for financial underwriting

RO
Juouuu

Solar Decommissioning Data Set Data e|ement5 fOf decommISSIonlng

Basic Construction Permit Data Set
Basic Construction Permit Data Set The basic data elements for all construction permits

|i Applicant Company Data Set i| Data elements for applicant company profile
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Data elements for standard monthly operating report

The data elements for solar system performance
for monitoring and measuring to enable risk management and
predictive analytics

:
i

System Performance Data Set

Data elements for SBA
Data elements for surety performance and payment bond on solar installer

Data elements for surety decommissioning bond

Data elements for surety permit bond

Bank Reference Data Set Data elements for verification of standing with bank

Utility Reference Data Set Data elements for verification of standing with utility

Regulatory Reference Data Set Data elements for verification of license and regulatory compliance

Solar Installation Contract Data Set Data elements for solar installation contract

Insurance Data Set Data elements for insurance products and services issued

Project Finance Data Set Data elements for bank financial products and services issued

Applicant Financial Data Set Data elements for financial underwriting

OO
Jugugyy

Solar Decommiss]oning Data Set Data e|ement5 fOf decommISSIonlng

Solar Permit Data Set Data elements specific for solar systems

Basic Construction Permit Data Set
Basic Construction Permit Data Set The basic data elements for all construction permits

E Applicant Company Data Set i| Data elements for applicant company profile
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Solar Project Operational

Project Construction

Project Underwriting

Project Inception
Permit Process
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Data elements for standard monthly operating report

The data elements for solar system performance
for monitoring and measuring to enable risk management and
predictive analytics

:
i

System Performance Data Set

Data elements for SBA
Data elements for surety performance and payment bond on solar installer

Data elements for surety decommissioning bond

Data elements for surety permit bond

Bank Reference Data Set Data elements for verification of standing with bank

Utility Reference Data Set Data elements for verification of standing with utility

Regulatory Reference Data Set Data elements for verification of license and regulatory compliance

Solar Installation Contract Data Set Data elements for solar installation contract

Insurance Data Set Data elements for insurance products and services issued

Project Finance Data Set Data elements for bank financial products and services issued

Applicant Financial Data Set Data elements for financial underwriting

OO
Jugugyy

Solar Decommiss]oning Data Set Data e|ement8 fOf decommISSIonlng

Solar Permit Data Set Data elements specific for solar systems

Basic Construction Permit Data Set
Basic Construction Permit Data Set The basic data elements for all construction permits

E Applicant Company Data Set i| Data elements for applicant company profile
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Solar Project Operational

Project Construction

Project Underwriting

Project Inception
Permit Process
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—

System Performance Data Set I

Bank Reference Data Set

Utility Reference Data Set

Regulatory Reference Data Set

Solar Installation Contract Data Set

Insurance Data Set

Project Finance Data Set

OO
Jugugyy

Applicant Financial Data Set

Basic Construction Permit Data Set

| Applicant Company Data Set I

The Orange Button Data Interoperability
is focused on Solar Energy to enable Data Driven Decisions

Data Taxonomies are focused on Data Interoperability
for all types of energy to enable Data Driven Decisions

The data stack applies to all energy types, regardless of
what the type of energy, with appropriate data sets for each

gm—

[ River Turbines Data Set ]

i Compressed Natural Gas (CNG) Data Set j

[ Liguefied Natural gas (LNG) Data Set ]
E Wave Energy Data Set I

— Ij Wind Energy Data Set I

E Biomass Energy Data Set j
E Solid Oxide Fuel Cell Energy Data Set j
E Hydroelectric Energy Data Set j
E Geothermal Energy Data Set j

—
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System Performance Data Set

[
Bank Reference Data Set
¥ ey i wam F— 1
Utility Reference Data Set
Regulatory Reference Data Set .
B oy i B— e Ao wlin L e Ui Bl i s e -r
Solar Installation Contract Data Set i

Insurance Data Set
Project Finance Data Set

Applicant Financial Data Set
Solar Decommissioning Data Set

Solar Permit Data Set

Applicant Company Data Set

XBRL Taxonomy can provide Data Interoperability enabled by simple email
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8 Contacts
Test Contact
Full Name: N T c :
Job Title: 3 est Contact Open
Company: 1 Full Name: 2 S
i ) & Pprint CEEEErm) T Treeeesvesston
Business: 1| job Title: T Send 2= Bus o <~ . . o
C 89 Send as Business Car = = — =
. < Company: h =] ".;7( = ﬁ @J g j i:j | z Y ¥ High Importance w

Business: ( y Send Full Contact > In Internet Format (vCard) Brte Bz u|® || Address Check | Attach Attach Business Calendar Signature | Follow | § LowImportance | SPelling
Ex il: t Buslness: : J Format Painter s - Book Names File Item Card~ = Up~ =

maik Create » L-Q‘ In gutlook Format Clipboard T Basic Text Names Include Options 5| Proofing
Business Home Page: v

? Biiét &, Call Contact... = [
usiness: £
i Follow Up b (o)
E-ma' . C t : Subject: FW: Test Contact
Business Home Pz =T ’ Attached: | Test Contact & K6)
X Delete ? i i i R R, & !
I 1

Sending an
address Data Set
from Outlook

Same as sending
Any Data Set
from any system

System Performance Data Set

Bank Reference Data Set
Utility Reference Data Set
Regulatory Reference Data Set
L Solar Installation Contract Data Set 4 0
Insurance Data Set

Project Finance Data Set
Applicant Financial Data Set
Solar Decommissioning Data Set

Solar Permit Data Set

Applicant Company Data Set
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Project Lifecycle Data Generated

Initial Architectural Construction Ongoing Sale to New Owner
Concept Design Operations

and

Planning Contract

Specifications

Project Information

Project Duration
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Project Risk
Construction Ongoing
Operations

Project Information

Project Duration
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Ongoing
construction

Contractors Monthly Application for Payment

monitoring utilizing

legacy data elements Data elements for SBA

Data elements for surety performance and payment bond on solar installer

Data elements for surety decommissioning bond

Data elements for surety permit bond

Bank Reference Data Set Data elements for verification of standing with bank

Utility Reference Data Set Data elements for verification of standing with utility

Regulatory Reference Data Set Data elements for verification of license and regulatory compliance

Solar Installation Contract Data Set Data elements for solar installation contract

Insurance Data Set Data elements for insurance products and services issued

Project Finance Data Set Data elements for bank financial products and services issued

OO
Jugugyy

Applicant Financial Data Set Data elements for financial underwriting

Solar Decommiss]oning Data Set Data e|ement8 fOf decommISSIonlng

Solar Permit Data Set Data elements specific for solar systems

Basic Construction Permit Data Set
Basic Construction Permit Data Set The basic data elements for all construction permits

| Rl T G ey B O i| Data elements for applicant company profile
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Contractors Monthly Application for Payment
enables monitoring of the construction progress
and risk factors from the start of construction

to completion.

The ongoing aggregation of monthly reports
enables data analytics, trending and Al.

Bank Reference Data Set

Bank Reference Data Set

Utility Reference Data Set

Utility Reference Data Set

Regulatory Reference Data Set

Regulatory Reference Data Set

Solar Installation Contract Data Set

Insurance Data Set

Solar Installation Contract Data Set
Insurance Data Set

Project Finance Data Set

Project Finance Data Set

Applicant Financial Data Set
Solar Decommissioning Data Set

Solar Permit Data Set

Applicant Company Data Set

Construction Start

Applicant Financial Data Set
Solar Decommissioning Data Set

Solar Permit Data Set

Applicant Company Data Set

First Month after
Construction Start

Bank Reference Data Set

Utility Reference Data Set
Regulatory Reference Data Set

Solar Installation Contract Data Set
Insurance Data Set

Project Finance Data Set

Applicant Financial Data Set
Solar Decommissioning Data Set

Solar Permit Data Set

Applicant Company Data Set

Six Months after
Construction Start

System Performance Data Set

_— =
Applicant Company Data Set

One Year After
Construction Start

However Long
the Project
Takes to Build
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Project Risk
Construction Ongoing
Operations

Project Information

i
|

s

Project Duration
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Monthly Operating Report enables monitoring
of risk factors from the end of construction for
the lifespan of the asset.

The ongoing aggregation of monthly reports
enables data analytics, trending and Al.

System Performance Data Set

System Performance Data Set

Bank Reference Data Set
Utility Reference Data Set
Regulatory Reference Data Set

Bank Reference Data Set

Utility Reference Data Set
Regulatory Reference Data Set

Solar Installation Contract Data Set
Insurance Data Set
Project Finance Data Set

Solar Installation Contract Data Set

Insurance Data Set
Project Finance Data Set

Applicant Financial Data Set Applicant Financial Data Set

Solar Decommissioning Data Set

Solar Decommissioning Data Set

Solar Permit Data Set Solar Permit Data Set

Applicant Company Data Set Applicant Company Data Set

First Month after
Commercial Operation Date (COD)

Commercial Operation Date (COD)

System Performance Data Set

Bank Reference Data Set

Utility Reference Data Set
Regulatory Reference Data Set

Solar Installation Contract Data Set

Insurance Data Set
Project Finance Data Set

Applicant Financial Data Set
Solar Decommissioning Data Set

Solar Permit Data Set

Applicant Company Data Set

Six Months after
Commercial Operation Date (COD)

System Performance Data Set

_— =
Applicant Company Data Set

One Year
After (COD)

Multiple Years
After (COD)
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Project Lifecycle Data Generated

Initial Architectural Construction Ongoing Sale to New Owner
Concept Design Operations
and
Planning Contract
Specifications

Project Information

AR TP

ARSI

———
=

Project Duration
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Knowledge and Data Retained or Lost During Transitions

Complete Knowledge and Data Retained

Initial Architectural Construction Ongoing Sale to New Owner With Transfer of Data Sets
Concept Design Operations

and

Planning Contract

Specifications

Knowledge Loss

Reduced Knowledge and Data Retained
No Transfer of Data Sets

4IIIIIIIIIIIIIII!IIIIIIIIIIIIIIIIIIIIIIIIIII\
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Project Duration
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Tomorrows Objective
Consistent data that allows
aggregation of data that can be
accurately analyzed to identify failure
points utilized by Capital and
Financial Markets for underwriting
considerations and requirements
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Attracting Capital and Financial Markets to Infrastructure
March 10, 2021

Portfolio Monitorin
Capital and financial markets better understanding
of risk probabilities that impact reliability.
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Digital Ecosystem for Construction
Attracting Capital and Financial Markets to Energy Infrastructure

Overview
Problem Statement
The Federal Button

Ecosystem Stakeholders

The Data Element

The Data Stack

Use Cases

Where We Are Today
Summary

Going Forward - Brainstorming



Providing Solutions

for catastrophic risks to societal infrastructures Aﬂl'aCting Capital alld FillaIlCia] Mal’ ketS tO Inﬂ‘astl'llctlll'e
March 10, 2021 ORANGE BUTTON

o@w Center for Catastrophic Risk Management Digital Ecosystem for Infrastructure Rehability Q

Digital Ecosystem for Construction
Attracting Capital and Financial Markets to Energy Infrastructure

Use Cases

Digital Contractors Monthly Progress Payment Application
Digital Solar System Monthly Operating Report
Digital Surety Bond

On Bill Repayment
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Digital Ecosystem for Construction
Attracting Capital and Financial Markets to Energy Infrastructure

Use Cases

Digital Contractors Monthly Progress Payment Application

Digital Solar System Monthly Operating Report

Digital Surety Bond

On Bill Repayment
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5 Lodtrans

Major Construction Payment & Information

Contract Listing by District

Caltrans Contract Listing by District ° T.‘.‘Jjur Constrt

iction Payment & Information
INSTRUCTIONS
Contract Details
The following contracts are listed in numerical order by district. The
first two digits of your contract number is the district number. For
example contract number 07999999 would be found in the District 0
section. Please click on the appropriate district below to locate your
specific contract from the list

Contract: 04162514

Goto: 01 02 03 04 05 06 07 08 03 10 11 Mike Brown Electric Co
12 Other Oate last updated: 030421
District 01 ITTE L ] o Job Descriptior

QDIFY TRAFFIC SIGNAL

Payments
Detai ostrmate riorma s avada ssuod afer Fedruary 1,1099 wt .
¥y 33 15 avaiadie ‘ v 1. 2000 F ol ¢ > v et
. Py W ALV S oA ! the Ros E s 9 L
N The b ( w vy Wi oasod P
. oo < 3o « > orval .
: Payment History
Est.  Engineering ContractOata Type PmtType Released Held Onsbursed
" : » 1 284
e Bord N - X y
<1a L 4
. (rta Yaulte L Warrat 008 L e B oL
va P vl ne Warrant o " X 88 004
Orta YouChe s Warrart 0708 X 191 300 &
o4
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16 LEAD COMPLISWRCE Pusm L% B, 005, G 3,075 .08 1.y 3,075 .0
17 ASPWALT COMCRETE (TWPE A, 1737 MANDHLM  TON S RN L R LA L 13 000, 00

o GRADTHG)
* W 18 FABNISH STNGRE SHEET ALUMCHUM ST0N SOFT L7, B LR ] Fap, THONR L, 302,08 GED. N1 10002, )

(O BN - unFRAMIG

1% IMNSTALL SIGN [STRAP anD SaDOLE BRACKET EA EER U] A, DS .08 17, Oy 1,335 .88 510 4,845,008
HETHID)
I MINCR (OWCRETE (CURE, SIDERALE AMND [4.5 1, 204, D 105, {ade) , 080 178, 54 214,20, 00
. " . 51 (ARE RAF)
° Major Construction Payment & Information 70 CUBE PR O TICTAILD WARNENG SUREACE T a5 20 6 {0 R 26 1, T3, 0
3 51
I3 THERMOPLASTEIC PAVEMENT MARE NG SOFT 5. M 30, TR T A70.E0 3735000
Payments PROGRAA CAS145 PhGE 3
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\vDOT PROJECT DEVELOPMENT OVERVIEW

ALL PROJECTS VDOT MANAGED LOCALLY MANAGED

ON-TIME PERFORMANCE

/

70%

ON-BUDGET PERFORMANCE

Active Completed Total

On-Budget Count Budget Count Budget Count Budget

Status Active Completed Total Status
On-Time Count Budget Count Budget Count Budget 24%
3 142 $1.265M SISSM 153 $1,420M / 1

35 $207M 27 $178M 62 S3sam

2 $20M 22 $20M ) $585M 28 $66M 59  S655Mm
6 5 0/0 e 3 S8EM 229 $1023M 265 $1,109M 7 2 0/0 o 134 SS76M 185 S93IM 319 $1,510M
0% 287 of 640 100% Total 200 $1,372M 240 $117TM 440 $S2.549M 0% 319 of 440 100% Total 200 $1372M 240 S117TM 440 $2.549M
On-Time On-Budget
(Green « Yellow) (Green)
(Target : 70% of Projects Complete Development Phase On-Time) (Target : 74% of Projects Complete Develop t Phase On-Budget)
VN
Fiscal Year UPC District Residency < City/County Road System Accomplishment Administered By
Current Fiscal Ye... Vv Al v Al v All v All Vv Al v Al v Al
Scope of Work Description Project Status State of Good Repair Smart Scale
Al v All v All v All v Al
* Please right-click the data row and select Drilithrough to view contract detad
Contract ID District Description On-Time On-Time Reason On-Budget On-Budget Reason
o — — =
YM620PMC116024  Fredenicksburg 2020 PLANT MIX o Contract Accepted Date is 23 days before the 6 Completed project with contract less than or equal
Original Contract Completion Date 10 25% of Original Contract Award Amount
Y000113807M501 Fredencksburg  SGR* CULVERT REPLACEMENT o Today or Current Contract Completion date is 38 e Active project with contract less than or equal to
days prior to the Original Contract Completion 3% of the Original Contract Award Amount
Date
YO00013558D883 Fredencksburg #HB2FY17 I-95/RT 630 e Contract Accepted Date is the same as the Original 0 Completed project with contract more than 10%
RECONSTRUCTION & WIDENING DESIGN Contract Completion date over the Original Contract Award Amount
BUILD
YOO00109468M01  Fredericksburg  SMART SCALE - PEDESTRIAN o Today or Current Contract Completion date is 60 o Active project with contract more than 10% of the
IMPROVEMENTS days later than the Original Contract Completion

Date

Project Data For Analytics

Original Contract Award Amount
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Not on Tim:
Warning:
On Time:

Recently Completed:

View: The Travelers Insurance Co.

Projects:

Filter To Surety:

Surety Companies™*

Contractor

& Laltrans

Updated: 1/&/2021 64509 AM

PROJECT DEVELOPMENT OVERVIEW

Construction Pay

W, ITIM ACHIETION T

YM620PMC116024  Fredericksburg

Fred

cksburg

Y000013558D883  Fredericksburg  #HB2FY17 I-95/RT 630
RECONSTRUCTION & WIDENING DESIGN
BUILD

sl

ESTRIAN

L ~ PROJEC LIVER ) ALL PROJECTS LOCALLY MANAGED
rmation :
ON-TIME PERFORMANCE ON-BUDGET PERFORMANCE
Status. Active Completed Total Status Active Completed Total
70% On-Time Count Budget Count Budget Count Budget 4% On-Budget Count Budget Count Budget Count Budget
/ o 12 $1265M 11 S1SSM 153 $1,420M o S S200M 27 SI78M 62 $384M
2 s20M 2 s20m 1 $sem 2 660t 59 $655M
650/0 o SBEM 229 $1023M 265 $1,109M e 4 SOIIM 319 S1.510M
0% 287 of 440 100% Total 200 S13T2M 240 S1ATIM 440 S2.549M 0% 100% Total 200 $1372M 240 S1ATTM 440 S2.549M
On-Time
Green « Yellow!
(Target : 70% of Projects Complete Development Phase On-Time) (Target : 74% of Projects Complete Development Phase On-Budget)
Fiscal Year uPC District Residency City/County Road System Accomplishment Administered By
Current Fiscal Ye.. v All v oAl v Al v oA v Al v A v Al
Scope of Work Description Project Status State of Good Repair Smart Scale
A Al v Al v Al VoAl
District On-Time Reason On On-Budget Reason

Contract Accepted Date is

23 days before the h contract less than or equal

Completed projec!
10 25% of Original Con

sl to
Contract Accepted Date is the same as the Original than 10°
Contract Completion date
ay or Cur of the

ays later than
Date
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Digital Ecosystem for Construction
Attracting Capital and Financial Markets to Energy Infrastructure

Use Cases

Digital Contractors Monthly Progress Payment Application

Digital Solar System Monthly Operating Report

Digital Surety Bond

On Bill Repayment
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Financial Underwriting of Single Purpose Entity — Solar Project

Single Purpose Entity
Balance Sheet

GAAP Accounting

Financial Guarantee by LOC

Book Value 100
Debt on Solar Assets (300)
LOC’s Outstanding (100)
Restricted Cash 100
Equity (400)

Profit and Loss

Income from Solar Assets 100
Depreciation (200)
Tax Planning 200
Loss (300)
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Surety Market

Bond Approved

Positive Underwriting Factors
SJ010e4 SulllUMISpUN SAIBSIN

The Surety Market has a range of Risk Tolerance,
but past a certain point no surety support is available
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Surety Market

Bond Approved Bond Denied
Equity (400)
Loss (300)

Surety Market

Positive Underwriting Factors
SJ010e4 SulllUMISpUN SAIBSIN

The Surety Market has a range of Risk Tolerance,
but past a certain point no surety support is available
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Surety Market By Underwriting Approach

Bond Approved

Collateral
Aggressive

Preferred

Best Terms

Positive Underwriting Factors
SJ010e4 SulllUMISpUN SAIBSIN

The Surety Market has a range of Risk Tolerance
Surety Markets Have Different Underwriting Approaches and Targeted Clients
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Surety Market — Professional Engagement

Professional
Engagement

l >

Bond Approved

Significant Engagement

Considerable Engagement

Low Engagement

Positive Underwriting Factors
SJ010e4 SulllUMISpUN SAIBSIN

Surety Underwriting is Evolving as Automation Matures
From All Underwriting and Bonds Manually Processed
Professional Engagement on Every Bond
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Surety Market — Professional Engagement

Automated

| < >
Professional

Engagement

Significant Engagement

Positive Underwriting Factors
SJ010e4 SulllUMISpUN SAIBSIN

Surety Underwriting is Evolving as Automation Matures
To Some Bonds Automated Online
Professional Engagement on Most Bonds
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Surety Market — Professional Engagement

Professional
Engagement

M

Automated

Engagement

Positive Underwriting Factors
SJ010e4 SulllUMISpUN SAIBSIN

Surety Underwriting is Evolving as Automation Matures
To More Bonds Automated Online
Professional Engagement Where There is Value Added
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Surety Market — Professional Engagement

Professional
Engagement

G

Automated

Engagement

Positive Underwriting Factors
SJ010e4 SulllUMISpUN SAIBSIN

Surety Underwriting is Evolving as Automation Matures
To More Bonds Automated Online
Professional Engagement Only Where There is Value Added
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Financial Underwriting of Single Purpose Entity — Solar Project

Single Purpose Entity
Balance Sheet

GAAP Accounting

Financial Guarantee by LOC

Book Value 100
Debt on Solar Assets (300)
LOC’s Outstanding (100)
Restricted Cash (100)
Equity (400)

Profit and Loss

Income from Solar Assets 100
Depreciation (200)
Tax Planning 200
Loss (300)
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Surety Market — Professional Engagement

Positive Underwriting Factors Negative Underwriting Factors

Professional Engagement Value Add
Leveraging Data Analytics for Improved Underwriting Information
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Surety Market — Professional Engagement

Improved
Underwriting
Information
Improved
Underwriting
Information
Positive Underwriting Factors Negative Underwriting Factors

Professional Engagement Value Add
Leveraging Data Analytics for Improved Underwriting Information



VAN

VAN

Center for Catastrophic Risk Management Digital Ecosystem for Infrastructure Rehability

*
i Providing Solutions

for catastrophic risks to societal infrastructures Aﬂl'aCﬁIlg Ca-pital alld FillaIlCia] Mal’ kets tO Inﬂ‘asll'llctlll'e

Improved

Risk Management

Improved
Underwriting
Information

March 10, 2021

NNNNNNNNNNNN
INITIATIVE

Surety Market — Professional Engagement

Improved
Underwriting
Information

Improved
Risk Management

Positive Underwriting Factors Negative Underwriting Factors

Professional Engagement Value Add
Leveraging Data Analytics for Improved Risk Management
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Surety Market — Professional Engagement

Improved
Underwriting
Information

Improved
Risk Management

Al Learning

Positive Underwriting Factors Negative Underwriting Factors

Professional Engagement Value Add
Leveraging Data Analytics for Al
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Financial Underwriting of Single Purpose Entity — Solar Project

Single Purpose Entity
Balance Sheet

GAAP Accounting

Financial Guarantee by LOC

Book Value 100
Debt on Solar Assets (300)
LOC’s Outstanding (100)
Restricted Cash 100
Equity (400)

Profit and Loss
Income from Solar Assets 100

Depreciation (200)
Tax Planning 200
Loss (300)

Single Purpose Entity

Balance Sheet

Monthly Operating Report
Financial Guarantee by Surety

Estimated Value 1,000
Debt on Solar Assets 300
Equity 700

Profit and Loss
Cash Flow Solar Assets 100

Debt Service (20)
O&M (20)
Cash Flow 80

As Evaluated by Surety
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Financial Underwriting of Single Purpose Entity — Solar Project

Single Purpose Entity
Balance Sheet

GAAP Accounting

Financial Guarantee by LOC

Book Value 100
Debt on Solar Assets (300)
LOC’s Outstanding (100)
Restricted Cash 100
Equity (400)

Profit and Loss

Income from Solar Assets 100
Depreciation (200)
Tax Planning 200
Loss (300)
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Financial Underwriting of Single Purpose Entity — Solar Project

Single Purpose Entity

Balance Sheet

Monthly Operating Report
Financial Guarantee by Surety

Estimated Value 1,000
Debt on Solar Assets 300
Equity 700

Profit and Loss
Cash Flow Solar Assets 100

Debt Service (20)
O&M (20)
Cash Flow 80

As Evaluated by Surety
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Surety Market — Professional Engagement

Professional
Engagement

Automation
= Data Interoperability
= Data Analytics

Professional Engagement Value Added
More Surety Opportunity with Data Interoperability
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Digital Ecosystem for Construction
Attracting Capital and Financial Markets to Energy Infrastructure

Use Cases
Digital Contractors Monthly Progress Payment Application

Digital Solar System Monthly Operating Report

Digital Surety Bond

On Bill Repayment
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Digital Surety Bond

Traditional Paper Surety Bond

Issued manually with wet signatures for each person signing the bond.

e Distributed via mail, FedEx or hand delivery.

e Limited data elements extracted manually or by OCR with potential errors.

Electronic Surety Bond

Issued manually with digital signatures for each person signing the bond.

e Digital signatures provided by companies like DocuSign, JotForm, HelloSign, PandaDoc, Adobe Sign,
Qwilr, HoneyBook, AND.CO, Proposity, GleanQuote, SignNow and eSign Genie.

e Distributed via email.

e Limited data elements extracted manually or by OCR with potential errors.

Digital Surety Bond

Issued online, with Bond Validation Number (BVN)

e BVN distributed by email

e Surety bond retrieved by secure download with both PDF and importable surety bond data set.
e [Expanded data elements are importable error free.
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Digital Surety Bond

Construction On Bill Finance
Energy %
Transportation Solar Projects
Utility Payment Bond
Page 1 of 11 X8 ill Fi
9 Construction On Bill Finance
Energy =
Bond Type On Bill Financing — Solar Projects- Utility Payment Bond Transportation Solar PFOJECtS
Surety Bond Form and Version NUMDeT 2018 03-04 XBRL-CET On Bill Financing — Solar Projects - Utility Payment Bond Utlllty Paym ent Bond
Page 2 of 11
Principal
Principal Email

KNOW ALL MEN BY THESE inci Surety are held and firmly bound unto Obligee in the Bond Amount as the penal
awTul money of the United States of America for the payment of which amount Principal and Surety bind themselves, their successors,

Obligee
2
Obligee Email executors, administrators and assigns, jointly and severally firmly by these presents

Name of surety company

Data elements, |nC| Ud | ng WHEREAS, the said Principal has entered into an On Bill finance Contract as of the Contr;
Number to finance the purchase and installation of assets including those j g n

i d e nt|fy| ng t h e bo n d fo rm security for the surety under this bond in the event of default.
tO InCOI’po I’ate the teXt \l:\cl’lt-IhEtF}::ﬁféta;a (_:_ondition of saj the Principali

es and repaymel

or Contract Description under_Utility Account

Surety NAIC Code Schedule of Detachabl ich is provided as

Bond Number

0 guarantee the payment of the monthly utility bill, inclusive of

Bond Amount

Surety Email —

Name of Electronic Surety Provider \ ]
Electronic Surety Provider Website for validating bonds v

Electronic Surety Provider Bond Verification Number

OF THIS OBLIGATION IS SUCH, that if the said Principal shall comply with the conditions of the Contract
Is obligation shall be void, otherwise to remain in full force and effect.

PROVIDED, HOWEVER, THAT THIS BOND IS EXECUTED BY THE PRINCIPAL AND SURETY AND ACCEPTED BY THE OBLIGEE SUBJECT
TO THE FOLLOWING EXPRESS CONDITIONS:

Annual Surety Premium

Bond Effective Date ) TS pong s effectve-as-eftre Bond Effective Date and shall be continuous without amendment until canceled or exonerated.

Contract Date / is bond is automatically cancelled, and Surety exonerated, when the obligations of the Principal under the Contract have been fulfilled, or
Contract Description / the act terminated by mutual consent of Obligee and Principal.

Legal Jurisdiction / 3) Thatthisbond ma; ancelled by Surety by 60 days’ prior notice in writing from Suretyto Principal and to Obligee that the Surety elects not to
B renew this bond for any S dditional period.
Utility Account Number

Aftachment - Schedule of Detachable Assets 4) Any nofice of cancellation must be deliveretito Obligee email with receipt acknowledged by Obligee.

r cancellation shall not affect any liability incurred or accrued under this bond prior to the effective date of such termination or

Th e su rety b on d h as two ba S i C p arts nderstood and agreed that the Obligee may recover the full amount of the bond (less any previous amounts paid to Obligee

Surety cancels or non-renews the bond and, within thirty (30)hdays prior to the effective date of cancellation or nonrenewal,
. . ceived replacement financial security acceptable to it to replace the bond.

1. The fixed text of the bond depending on the bond form " T "

2. The data elements in the bond which need to be exchanged

2018 03-04 XBRL-CET On Bill Financing — Solar Projects - Utility Payment Bond
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Digital Surety Bond

B 5 On Bill Finance
Tkiveportic Solar Projects
Utility Payment Bond D| |ta| Su ret Bond
Page 1 of 11 g V
Bond Type On Bill Financing — Solar Projects- Utility Payment Bond\ P D F Of S u rety B O n d
Surety Bond Form and Version Number 2018 03-04 XBRL-CET On Bill Financing — Solar Projects - Utility Pa\/merﬁ%\

—~— Importable Surety Bond data Set

Principal Email
Obligee

Obligee Email

Name of surety company E|ect|"0niC Surety PI"OVider

Surety NAIC Code

Bond Number

Bond Amount

Surety Email

Name of Electronic Surety Provider

State Administrator = Solar O&M System

Electronic Surety Provider Website for validating bonds

Electronic Surety Provider Bond Verification Number

Annual Surety Premium

Bond Effective Date Lender

s |nsurance Broker

Contract Date

Contract Description

Legal Jurisdiction Su rety Broker —— Insurance Market

Utility Account Number \
Attachment - Schedule of Detachable Assets \

\ Contractor Solar Asset Owner

The surety bond has two basic parts \ ity curety Market
1. The fixed text of the bond depending on the bond form

2. The data elements in the bond which need to be exchanged

Final Data Distribution
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Digital Ecosystem for Construction
Attracting Capital and Financial Markets to Energy Infrastructure

Use Cases
Digital Contractors Monthly Progress Payment Application
Digital Solar System Monthly Operating Report

Digital Surety Bond

On Bill Repayment
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On Bill Repayment

Traditional

On Bill extensively researched and documented
Department of Energy - On-Bill Financing and Repayment Programs
American Council for an Energy-Efficient Economy (ACEEE) - On-Bill Enerov Efficiency
Environmental Protection Agency - Clean Eneroy Finance: On-bill Proorams
National Conference of State Legislatures - On-Bill Financing: Cost-free Energy Efficiency Improvements
National Association of State Eneroy Officials - On-Bill Financing/On-Bill Repayment

The DOE Orange Button initiative has already expanded the XBRL taxonomy with over 4,000 data elements required by various
stakeholders throughout the digital ecosystem.

California Hub for Energy Efficiency Financing (CHEEF) Pilot Programs now allows On Bill Repayment for solar photovoltaic or
battery storage up to $5 million for small businesses and affordable multi-family.

CPUC is currently investigating Clean Energy Financing Options (CEFO) to attract private capital for financing energy projects,
and the Orange Button collaboration has submitted the On Bill Repayment model.

PG&E On Bill Finance pilot for the CPUC CEFO and collaboration with the Orange Button collaboration group will evidence
implementation and identify more data elements that need to be incorporated into the XBRL taxonomy.


https://www.energy.gov/eere/slsc/bill-financing-and-repayment-programs
https://www.aceee.org/toolkit/2020/02/bill-energy-efficiency
https://www.epa.gov/sites/production/files/2018-12/documents/usepa_on_billprograms.pdf
https://www.ncsl.org/research/energy/on-bill-financing-cost-free-energy-efficiency-improvements.aspx#chart
https://www.naseo.org/issues/energy-financing/on-bill
http://www.orangebutton.io/
http://www.xbrl.us/xbrl-taxonomy/2018-solar/
https://www.treasurer.ca.gov/caeatfa/cheef/background.asp
https://www.treasurer.ca.gov/caeatfa/cheef/cheefpilotprograms.pdf
https://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M346/K361/346361154.PDF
https://www.pge.com/tariffs/assets/pdf/adviceletter/ELEC_6052-E.pdf

(’Cﬁa’ Center for Catastrophic Risk Management Digital Ecosystem for Infrastructure Reliabihity
| Praviaing clusions Attracting Capital and Financial Markets to Infrastructure

for catastrophic risks to societal infrastructures
oooooooooooo

March 10,2021  TTaTvE

On Bill Repayment

Traditional

Energy Savings
Covers the Cost
of Debt Service

Debt

Service

After Debt Paid Off
Energy Savings
Are Even More

Monthly Cost of Energy

High Cost of Debt
Undermines
Value Proposition

Before On Bill After On Bill
On Bill Debt Service Debt Pay Off
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On Bill Repayment

Traditional

Financing

/ After Construction Completed

Utility On Bill Administration

Simple Structure

DER Project Owner Installation Contract Contractor
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On Bill Repayment
Surety Based Risk Management

Financing

/ Before Construction Starts

Utility On Bill Administration

Reduce Cost of Debt With
Digital Utility Guarantee Utlhty Guarantee Bond
PaymentBone Protecting the Lender

DER Project Owner

Value Proposition
Significantly Improves
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On Bill Repayment

Eliminate The Risk of
Surety Based Risk Management minatc € RISK O

Contractor Default with
Performance and Payment

Financing Bonds on Contractor
Before Construction Starts

Construction Loan Disbursement PI’OtGCtS the BOII‘OW@I'
Monitored by Surety
[ and
Contractors Monthly Progress PfOt@CtS the Lender

Payment Application

DER Project Owner Contractor

Standardized Installation Contract

Digital Smart Contract

\ Digital Performance Bond /D\

igital Payment Bond

Supply Chain
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On Bill Repayment
Surety Based Risk Management

— Traditional On Bill — ———— On Bill with Surety Based Risk Management
Income
= ITC Credit
Debt Costs
Service Low Cost | Surety Premium for
Debt Service Utility Guarantee Bond Debt Service

Surety Premium for
Contractors P&P Bond

Fees for Construction Loan
Disbursement — Surety Monitoring

Monthly Cost of Energy

Before On Bill After On Bill Year One One Time Second Year After On Bill
On Bill Debt Setvice Debt Pay Off On Bill with Expenses Forward  Debt Pay Off
DOE Loan
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Capital and financial markets better understanding of risk probabilities that impact reliability.

Data for Any Infrastructure Project Performance

® Not Working
e Working

FONIOHISIORE K & SIOS0S|0% 0
B X K A KISKISKISHIOR] &l & _&
Lol eI @ 0N SN SN GISIGIFIES

LTINS

o

Question: Which Infrastructure Project of Tomorrow Will Get Better Financial Terms

Answer: The One Whose Data Can Demonstrate Predictable Performance
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Capital and financial markets better understanding of risk probabilities that impact reliability.

Question: Which Infrastructure Project of Tomorrow Will Get Better Financial Terms

Answer: The One Whose Data Can Demonstrate Predictable Performance

Risk Management
Construction Loan Disbursement Protect the Borrower
I\/Ionltoreci by Surety and
Digital Utility Guarantee Contractors Monthly Progress Protect the Lender

Payment Bond Payment Application

BER Prsiae Omar Standardized Installation Contract Contractor

Digital Smart Contract

Digital Performance Bond /D\

igital Payment Bond

Supply Chain
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Digital Ecosystem for Construction
Attracting Capital and Financial Markets to Energy Infrastructure

Overview
Problem Statement
The Federal Button

Ecosystem Stakeholders
The Data Element
The Data Stack
Use Cases
Summary

Going Forward - Brainstorming
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Where We Are Today

DATA Act

BETTER DATA. BETTER DECISIONS.
BETTER GOVERNMEMNT.

Public Law 113-101
113th Congress

An Act
Mav 9. 2014 To expand the Federal Funding Accountability and Transparency Act of 2006 to
ay 9 increase accountability and transparency in Federal spending, and for other pur-
[S. 994] poses.
Be it enacted by the Senate and House of Representatives of
Digital the United States of America in Congress assembled,
Accountability
%nd Act SECTION 1. SHORT TITLE.
ransparenc C . . .« . .y
of 2012. Y This Act may be cited as the “Digital Accountability and Trans-
31tUSC 6101 parency Act of 2014” or the “DATA Act”.
note.
31 USC 6101 SEC. 2. PURPOSES.
note.

The purposes of this Act are to—

(1) expand the Federal Funding Accountability and Trans-
parency Act of 2006 (31 U.S.C. 6101 note) by disclosing direct
Federal agency expenditures and linking Federal contract, loan,
and grant spending information to programs of Federal agencies
to enable taxpayers and policy makers to track Federal
spending more effectively;

(2) establish Government-wide data standards for financial
Link to 2014 DATA Act data and pr0V1de consistent, reliable, and searchable Govern-

4 * 3 A . A _1 . 41 _L AU | __,;1_____ -_———————r 1



https://www.congress.gov/113/plaws/publ101/PLAW-113publ101.pdf
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Where We Are Today

Eﬂ-”:- SUSTAINABLE .‘-‘“r{.‘. AL S Sustainable Development Goal 7
5 DEVELOPMENT N\ * Ensure access to affordable, reliable,

o
4k

i 4 Bl 1 i

sustainable and modern energy for all

Sustainable Development Goal 9
Build resilient infrastructure, promote inclusive

N Bie J6Es 17 e R and sustainable industrialization and foster
1 v | @& Ete - -
T innovation

Sustainable Development Goal 11
Make cities and human settlements inclusive,
safe, resilient and sustainable

Sustainable Development Goal 13
Take urgent action to combat climate change
and its impacts
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Where We Are Today
m | US FILERS INDUSTRIES m | US FILERS INDUSTRIES : m | US FILERS INDUSTRIES

FinTech

Orange Button Taxonomy Contractor Financials Taxonomy

[sarvs rosses @
STATUS: PUSRISHED (1) ‘ ; oai :

L]

y NDUSTRIES eadstahn FILERS INDUSTRIES { Blockchaip al
XBRLUS == = ) XBRLUS "I %BRL|US ™= —
| in

= blockehy
Taxonomy Re: ) yphoCurTe
H the Contra
Do Solar vissviewot| 2016 Surety Work in Process Taxonomy
onomy rele I
[Sans P @ Surety
“Smart contrpct
Work in Process (WIP) Taxonomy Resources eatorce the
H * Namespace: 1"
e Chad + Recommended Namespace Prefix | g
Background « Entry Points:

e e e o e B e e W and Using Data Standards to Streamline the
ts o : Process and Reduce Costs

Example Instances
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Where We Are Today
ﬁ
S U.S. Small Business
Administration
g
)GRI. ves  Great news from the US as contractors and bond agents

can now submit data in XBRL format, automating what
was a laborious manual process and freeing up valuable
time for small businesses.

XBRL Spreads to Small Business Administration
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Where We Are Today

AP NEWS

Top Stories  Topks v Video Listen

13

PRESS RELEASE: Paid content from Globe Newswire

SASB Advances Structured ESG Disclosure Via Issuing SASB XBRL Taxonomy for Public Comment

SASE M

SAN FRANCISCO, March 02, 2021 (GLOBE NEWSWIRE) -- Today the
Sustainability Accounting Standards Board (SASB) announced that the SASB
eXtensible Business Reporting Language (XBRL) taxonomy is now open for a
60-day public comment period.

SASB engaged PwC to support in the development of an XBRL taxonomy
encompassing SASB’s 77 industry Standards.

By integrating into the common language for business reporting, the SASB
XBRL taxonomy can further enhance the quality and usefulness of SASB
disclosures.


https://www.globenewswire.com/Tracker?data=vCZRxhUlVHNPc3zRN3ZLX95LqrzO1y5ZuQpf6ZnSOm9KStJjxvxy-1XxjbQEZPZ3XEx5Rhl1D8ugXNugZGQa933pngyVvRC5OktbFRzvjSc=

Center for Catastrophic Risk Management
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Federal Energy
Regulatory Commission

FERC Adopt XBRL for Utilities Reporting

Where We Are Today

Yesterday, the Federal Energy Regulatory Commission (FERC)
announced that they are adopting the XBRL standard for utilities
reporting on Form Nos. 1, 1-F, 2, 2-A, 3-Q electric, 3-Q natural gas, 6, 6-
Q, 60, and 714. The final rule states:

“The use of XBRL will make the information in these forms easier for
filers to submit and data users to analyse, and assist in automating
regulatory filings. The Commission believes that transitioning from the
current Visual FoxPro system to XBRL will decrease the costs, over
time, of preparing the necessary data for submission and complying
with future changes to filing requirements set forth by the
Commission.”
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Where We Are Today

NIST Framework and Roadmap
for Smart Grid Interoperability
Standards, Release 4.0 NIST Framework for Smart Grid Interoperability

- CPUC Otzder Instituting Rulemaking to Investigate and Design Clean
Coon Ny Energy Financing Options for Electricity and Natural Gas Customers.

Cheymey O Fallon
Nelson II:L"I.lIiI_.':L
Dravid Wollman

TP e o rg 10 OZENIST SP. 1 PG&E On Bill Finance Pilot

California &=
Public Utilities§ :
Commission i

PROPOSED DECISION Agenda ID #18695

Quasi-Legislative

- Pacific Gas and
Decision 3
— w3.'s Electnic Company
Stondonds S trit Jocebass Prche bas ond (mive Company
us ool  BEFORE THE PUBLIC UTILITIES COMMISSION OF THE STATE OF CALIFORNIA o SRS RSl Wit Go
Sen Feancace CA W1

Order Instituting Rulemaking to Investigate fasam

and Design Clean Energy Financing Options

for Electricity and Natural Gas Customers. R. January 12, 2021

Advice 4360-G/6052-E

(Pacific Gas and Electric Company ID U 39 M)
ORDER INSTITUTING RULEMAKING

Public Utiities Commiission of the State of California

Subject: Pacific Gas and Electric Company’s Proposal to Implement an On-
Bill Financing Resiliency Pilot for K-12 Schools
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Where We Are Today

Department of Energy and National Labs — Standardizing Project Information

SolarApp
Department of Energy, Office of Energy Efficiency and Renewable Energy
SolarApp - National Renewable Energy Laboratory

SolarApp — The Solar Foundation
SolarApp - Solar Energy Industries Association
SolarApp is a standardized national data set for permitting solar projects that can also be utilized for finance, construction, surety and insurance.

Solar TRACE: Permitting, Inspection, and Interconnection Data and Analytics
The Solar Time-based Residential Analytics and Cycle time Estimator (Solar TRACE) for rooftop solar permitting, inspection, and interconnection (PII) was developed by the National Renewable
Energy laboratory (NREL).

AH]J Registry

Search a street address or a set of latitude and longitude coordinates and see the AH]Js for that location. The registry has a record for all 43,096 AH]Js in the US, including municipal, county and state
agencies.

October 20, 2020 - Solar Builder - Searching AH]Js for solar permitting? Check this free, crowd-soutced registry
Aurora Solar - November 12, 2020 - Is Permitting Killing Your Solar Business? Help May Be An Orange Button Away.

Department of Energy - Solar Energy Technologies Office
Interstate Renewable Energy Council, Sustainable Energy Action Committee (SEAC), International Association of Electrical Inspectors (IAEI), International Code Council (ICC), UL LLC, International
Association of Fire Fighters (IAFF), National Association of State Fire Marshals (NASFM), Solar Energy Industries Association (SEIA), U.S. Energy Storage Association (ESA) and California Solar &
Storage Association (CALSSA).

Solar & Storage Permitting standardized data set for inspection of permitting solar projects that can also be utilized for finance, construction, surety and insurance.

Department of Energy - Solar Energy Technology Office
North American Board of Certified Energy Practitioners (NABCEP)
Institute for Building T'echnology and Safety (IBTS)
FIT-OM - Standardized Data Set for photovoltaic (PV) inspection platform standardized data set for inspection of permitting solar projects that can also be utilized for finance, construction,
surety and insurance.



https://solarapp.nrel.gov/
https://www.thesolarfoundation.org/solarapp/
https://www.seia.org/initiatives/solar-automated-permit-processing-solarapp
https://solarapp.nrel.gov/solarTRACE
https://ahjregistry.sunspec.org/
https://solarbuildermag.com/featured/searching-ahjs-for-solar-permitting-start-with-this-free-crowd-sourced-registry/
https://blog.aurorasolar.com/is-permitting-killing-your-solar-business-help-may-be-an-orange-button-away/
https://irecusa.org/2020/06/national-forum-launched-for-solar-storage-code-and-permitting-solutions/
https://www.nabcep.org/
https://www.ibts.org/
https://www.ibts.org/news-article/ibts-awarded-major-doe-grant-to-expand-and-enhance-solar-pv-inspection-platform/
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To get financing or insurance the project must demonstrate it 1s using two bolts
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Going Forward - Brainstorming

Technology Adoption Lifecycle

Innovators Early Early Majority Late Laggards
Adopters Majority

The Chasm

We Are At The Chasm
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Early
Adopters
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The Chasm

Overcoming

The Chasm

Digital Ecosystem for Infrastructure Relability

Attracting Capital and Financial Markets to Infrastructure
March 10, 2021
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Is Like A
Chess Match
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Opposition to
Disruption
Prevails

Ecosystem
Data Interoperability
Prevails
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To Win the Chess Match
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Disruption

Resistance to anything that changes the status quo

Meritocracy

The best products and services will prevail

Two Opposing Forces
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To Win the Chess Match

e 2 ig Government Support
g é Digital Surety Bonds

Orange Button Data Standard
XBRL

Internationally Recognized

and Adopted Data Standard
Strong Main Ofttfence



Providing Solutions

for catastrophic risks to societal infrastructures Aﬂl'aCtlng Ca-pltal alld FmaIlClal Mal‘ kets tO Inﬂ‘aSII'llCtllI'e
March 10, 2021 R NITIATIVE

o\% Center for Catastrophic Risk Management Digital Ecosystem for Infrastructure Rehability Q

Q Not My Idea / That’s My Department
Perception of

(D
Other Solutions 8 E Highly Fragmented Ecosystem

Economic — Will I lose my job to automation and Al

Strong Main Opposition
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Z Z:g ZE & Z:g Ap athY — Why fix it if its not broken.

& & Vaporware

ZE Government regulations to hard to change

Ditticulty in making procedural changes
Avoldance of Responsibility

Short Term Mindset

History of failed I'T projects

Formidable Secondary Opposition
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To Win the Chess Match

Innovation

Entrepreneurial i i

International Data Standard i i

Trade Group Support
Other Successtul I'T projects i i

Process Reset Going On

i i Long Term Mindset

Competitive Advantage

Oftensive Secondary Assets
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To Win the Chess Match
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To Win the Chess Match

Overcome Disruption
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Overcome Disruption



Providing Solutions

for catastrophic risks to societal infrastructures Attl'a»Cting Capital alld FinanCial Mal'kets tO Il'lfl'a.Sﬂ'llCll]I'e
March 10, 2021 ORANGE BUTTON

ey, ~ Center for Catastrophic Risk Management Digital Ecosystem for Infrastructure Relability

To Win the Chess Match

Overcome

Economic

Not My Idea
Perception ot Other Solutions

Highly Fragmented Ecosystem
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To Win the Chess Match

Add
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Add
Ecosystem Approach
On Bill Financing
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Add
Ecosystem Approach
On Bill Financing

CPUC Approval for On Bill
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Add
Ecosystem Approach
On Bill Financing
CPUC Approval for On Bill
PG&E On Bill Pilot
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Add
Ecosystem Approach
On Bill Financing
CPUC Approval for On Bill
PG&E On Bill Pilot
Expand the XBRL Taxonomy
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Government Support

Check Mate

Digital Surety Bonds Meritocracy Prevails

Orange Button Data Standard
XBRILL

Internationally Recognized
and Adopted Data Standard
Innovation

Entrepreneurial

International Data Standard

Trade Group Support

Ecosystem Approach
DOE On Bill Financing
CPUC Approval for On Bill

PG&E On Bill Pilot
Expand the XBRL Taxonomy

Other Successful I'T projects
Process Reset Going On
Long Term Mindset

Competitive Advantage
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Brainstorming Topic
How do we leverage:

Ecosystem Approach
DOE On Bill Financing
CPUC Approval for On Bill

PG&E On Bill Pilot

XBRL - Internationally
Recognized and Adopted Data
Standard

Government Support

Digital Surety Bonds

Orange Button Data Standard
Innovation

Entrepreneurial

International Data Standard
Trade Group Support

Other Successtul I'T projects
Process Reset Going On
Long Term Mindset

Competitive Advantage
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Brainstorming TOPiC Highly Fragmented Ecosystem

How do we overcome: Economic — Wil I lose my job to antomation and Al
Not My Idea / That’s My Department

Perception of Other Solutions

Apathy — Why fixc it if its not broken.
Vaporware

Government regulations to hard to change
Difficulty in making procedural changes
Avoidance of Responsibility

Short Term Mindset

History of failed I'T projects
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