Why an end-to-end lloT platform
matters to solar now

Joe Brotherton, EVP Cypress Creek Renewables
Dave Roberts, EVP Power Factors
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* Define elements of an lloT platform (PF)

* Solar “why nows” (CCR)

*CCR use case (CCR)

*Why does technology approach matter? (PF)
* Q&A
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Beyond the
buzz...whatis ll0T?

\ An lloT system has:

* Physical assets

» Sensors and security that sense,
transmit and/or store data

+ Data communications
infrastructure

* Analytics and applications that
convert raw data into

\ consumable information
* People

Power Factors is a system of engagement
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Pl System as
System of Record

* One version of the truth

* Resolve issues of
heterogeneity

High-fidelity data

Reliability of data and
analytics

AF framework
Governance
Extensibility
Asset context

)




System of Engagement
sensors => people => outcomes

* Modular, IloT platform
purpose-built for renewable
energy

* Built on industry-scale
platforms: OSIsoft®
PI System™, Microsoft® Azure
and Salesforce

* More than an application:
makes sense of data to connect
people and organizations

OSlsoft.
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Solar Analytics Wind Analytics
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Field Service
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Contract-Aware
Event-Aware
Context-Aware
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Safety | Efficiency | Compliance
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Built on: @ 0Sl-t. B2 Microsoft
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Develo pmeﬂt and | Cypress Creek has

successfully developed

Cyp reSS Creek OperatiOﬂS Map 2.2 gigawatts of solar.
Renewables

Description

Cypress Creek is a vertically
integrated solar IPP with well over
$2B invested

Founded
2013

Mission

. E.
. . _ ] 1528 MW
CCR partners with local communities y
to provide widespread access to

| 274 MW
clean energy at or below market .

L
costs.
2 2 GW .\.‘\ . y '-'\_ ."?".
e 4
[ ] w
249 Operational Projects Developed \_ \{V
In Operation and Development . |\
In Devel nt
- n bevelopme Cypress (s i) has develoged 22 -amoes 249 projects (R own perites 15 G & toaen states.
Updated: December 017
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Solar Why Now's

1. Scale: Aggressive
growth

2. Tighter margins:
Renewed focus on

3.LCOE: Human labor =
$$9

OSlsoft.
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10,000
9.4GW
20004
2016 TO 2017 ADDED CAPACITY 1.4GW
CHANGES BY SECTOR:
RESIDENTIAL: -6% 61GW
5,000 MOM-RESIDEMTIAL: +49%
UTILITY-SUPPLY: -36%
4,000 4
2,000

k 2007 2008 2003 2010 201 2ma2 2013 2014 2015 2016 2017

BUTILTY SUPPLY  IMOMN-RESIDENTIAL  IRESIDENTIAL

Source: Smart Electric Power Alliance, 2018

#PIWorld  ©2018 OSisoft, LLC




Lowering costs = Optimizing people

..by improving the "O" of O&M. If we can do
more before the truck roll, we minimize costs
by making work more effective.

0OSlsoft.
- PIWorId BARCELONA 2018 #PIWorld  ©2018 OSlsoft, LLC 8



Existing CCR
Investments

» Cypress Creek
Control Center (C4)

e Performance
analysis team

* Local training
programs
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Restructuring O&M
at scale

System Complexity:
Operators struggling to
identify outages

Small teams: Highly trained
staff diverted from primary
roles (software admin, etc.)

Making the transition: Data
migration, system integration
too time-consuming

OSlsoft.
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Multiple Data
Acquisition
Systems

One system for
each process

Standardized
Process

Unified Data
Access

| Onesystemto FE==
b integrate process [

Adopting a platform was not an option
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The
solution

PF Implementation services
Performance Analysis

C4

“Smart” Dispatch

Field Teams

Specialized Training

/] 0Slsoft,
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Benefits

C4 operators

+ Reduced deplodymentrisk \/\/heﬂ we rOHed OUt
 Faster outage detection

+ Smart dispatch Power Factors, I spent less
Mai : :
i time on software admin
| Ecasy and more on improving
Performance Analysts plant performance.

» Develop own IP - Zoé Little, CCR O&M Administrator
 Distinguish performance issues from artifact
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. CYPRESS CREEK C-

Cypress Creek Renewables

POWER
Why an lloT platform matters to solar NOW FACTORS

Improve the “O” of O&M to Simplify and standardize Power Factors removed
reduce costs operations complexity and enabled team to

focus on plant optimization

« With growth, heterogeneous * Normalize data and metadata « Services included to accelerate
systems led to process and « Connect to maintenance workflows time to value
EZUEATy within the same system « One system to scale team
+ Different data access procedures, - Services to ensure data quality, expertise
wsuallzatlon and sketchy data security and soundness of - Streamline process
quality led to more work for O&M metadata framework
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S s s /. /A
Asset optimization value creation

Forecasting Improve responsiveness, efficiency , cost effectiveness
\ and confidence

Dimensions: Region, Crew, Equipment, Availability, Response

Bench ki
SEEli Times, Plants, Costs ($/kW)

N

Controllable vs. Uncontrollable; OEM; Lost

ytics Production; Fault Type

OPM
A

Labor costs; material costs; misc costs;
A Universal API

Contracts SLAs; Event-based Compliance

Assets, Work Orders, Parts, Fault
Characterization, Response times, Labor

Event Engine; Device-level Faults; Event
Genealogy

APM
A

OSI Pl & AF

OSI PI - Interfaces
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Power Factors
utilizes “best-
of-breed’
platforms to
deliver
renewable
energy
customers
value as a
system of
engagement

OSlsoft.
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POWERFACTORS =

POWERFACTORS =  Home

REER Overview

POWERFACTORS Monitor

roup By:

Unassigned &
NoOwmer B
Last Mocified By on

Cncmdw on

Work Order Detalls ~
WO-0000001 Wark Order Status New
Priority

POC_2070.01 001 STRO1WTGA?
0116

Asset Description

Owner

LGW._Tos0

OF Details
OF# GOE-00231028 Start

Schedule Detalls

Schedule Start Date
Schedule Comgletion Date

Delay Details

Warranty Details

Warranty Cisim No Clsim Number

Claim Status Claim Subenission Date.
RMAZ Claim Close Date

- High Temperature Alarm of main bearing Propased res;
- Detected from Control Chart analysis e manager-valition of changes i parameters (NTF and othrs)
Potential Cause: ; Stemanager- organie Nacelle anemometer inpection
- Defective Instrument Completion Netes Proposed action
Problem Descrptan - Realnceaseintempature causd b wear ofgesrtoe Torshasovalication-witin' davs
action: Parameters validation - within 5 days
onof database values “Nacalie anemometes ingeciion - wirin 15 davs

ntial changes In NTF parameters
aliation 3y ot Barametes v been changes
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How does technology support engagement?

T 2whiyess soseshalifaoeadid miy jwbBalho???
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The swivel chair,
copy/paste, dark data,

spreadsheets.... For solar, biggest contributor
to LCOE N

Employee Experience: P )

Modern technology should .&.

deliver information
personalized to role,
operational context and
deliverable

OSlsoft.
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System of
engagement

Reduces complexity Wraps traditional
system of records and intelligence to
improve employee (and executive, IT)
experience

Streamlines process Designed to
personalize surface information based on
operational context and role

Freedom All data and metadata
frameworks available for independent
analysis, troubleshooting and continuous
improvement

OSlsoft.
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ACTION

PF

DECISION

bode

COLLECTION

°
o Fi
o Maintenance Manager

& Performance Engineer

Cloud PaaS

SOLUTIONS

PF-FSM

eld Service Technician

-ANALYTICS

Reliability Engineer

PF-DRIVE
Asset Manager
ROC Operator

PF-EDGE

OUTCOMES

1 Productivity

1 First-Time Fix

| Time-to-Repor

! Maintenance Cost

1 Asset Refiabiity

1t Asset Availabiity

| Lost Production

| Troubleshooting Time

1 Visioiity
1 Data Quaity

| Detection Time
| Reporting Time

1 Scolabiity
1 Security

+ Flexibiity

1 Uptime

1 Interoperabiity

1 Resiiency

| Dota Gaps

. Depioyment Cost

'tWIND

Maintenance Optimization
(Digital Plan of the Day)

-t
SOLAR STORAGE SUBSTATION

Inventory Optimization

Solar Digital Twins Wind Digital Twins

Performance Relabiity Performance Reliabiity
Ul Visualization KPI Dashboards Notifications Bl / Reporting
>
o
Data Management Data Curation Data Context

BY Microsoft Azure @o.ﬂson. PI CMMS

lloT Gateway Collectors Controls

Cyber Security

IdY
A l

»

o
!
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* Solar is both a young and extremely
dynamic, data-intensive industry

* Next-gen ops born from IIoT?

S umma ry * Operational fiefdoms costly

» High quality, unified time series data
crucial to cost-effective operations

» Next-generation technology will add
intelligence to simplify, personalize
and contextualize information,
optimizing people and process

0OSlsoft.
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Please contact us for questions

» Joe Brotherton

 EVP

* Cypress Creek

« Joe.Brotherton@ccrenew.com

« Dave Roberts

* EVP Business Development
* Power Factors

« Dave.Roberts@pfdrive.com
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Questions?

Please walt for

the microphone & &

State your
name & company

9 Isoft
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Please rate this session
In the mobile app!

Search —
“OSlsoft” in

your app store &

OSlsoft
PIWorld

# Download on the
¢ App Store

X GETITON
P> Google Play
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