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Leveraging Al for Next-Gen Campus
Energy Management

Dulce Borjas, VP & CIO, ENGIE North America
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https://engie.sharepoint.com/sites/2019UniversityofIllinoisENGIEC3Pitch/Shared%20Documents/General/Meetings,%20Presentations,%20Demos/20191018%20-%20Smart%20Institutions%20Webinar/Videos/191010_SMART_INSTITUTIONS_VDEF.mp4

Context: Ohio State

Energy Partners
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OHIO STATE ENERGY PARTNERS

oal

Reduce campus energy consumption by 25% within 10 years.
AN
OHIO STATE ENERGY PARTNERS

Partnership Highlights "‘Ii"\
Launched July 2017 with a contract term of 50 years
Partnership consists of ENGIE (operator, investor) and Axium (investor) AXIUM
Manage energy for 400+ buildings and 25 million sq. ft. SHESSSHERIEANNS
Operate 1 steam, 3 chilled water plants, 2 HV switchyards, steam,
natural gas, electricity, and chilled water distribution networks
Build a new combined heat and power (CHP) plant to be online by
2022
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ENERGY OPTIMIZATION SOFTWARE IS CORE ELEMENT OF PLATFORM AT OSU

5 Key Elements of Energy Strategy

o 2 3/ o 5

Resiliency Sustainability Flexibility Affordability Predictability

v v v v

Energy as a Service™ Platform

Infrastructure Energy Efficiency Commodity Al-Enabled Investment into the Academic
Modernization Services and Procurement Energy Optimization University Partnership
Operations and Risk Mitigation -
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DIGITAL PROJECT : 'S

MART INSTITUTIONS’

oal
Deliver an Energy Management solution to monitor and optimize campus energy
consumption, and enhance planning for campus growth.
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OHIO STATE EN‘EH;GY PARTNERS

Key Deliverables
—,

Build an integration (Fusion) platform for connecting to and ingesting university data: CNGie
o Smart Meters, Utility Bills, Building Management Systems, WiFi Occupancy, Weather, ArcGIS =
Implement the C3.ai Energy Management platform to manage campus energy. e
Develop advanced analytics (Al) for energy forecasting (electricity & natural gas) to

enable additional energy conservation measures.

Enable discovery and execution of energy conservation measures and and value-add

applications

Create a Public Ul for sharing data with the faculty & staff, students, and the community.
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Al for Campus Energy

Management
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Al SOFTWARE CREATES VALUE AT MULTIPLE POINTS ON CAMPUS

Campus Energy Infrastructure

\ Solar +
(8] T storace

Electricity
Substation

T

Grid /
Utility
Distributio

#NORAM ENGIE digital 8



A Ty
% ¥ : 2 - %
&

Al SOFTWARE CAN CREATE VALUE AT MULTIPLE POINTS ON CAMPUS

Wholesale
market Intelligent battery

dispatch; solar self-

'What If’ analysis Predictive
Value Creation Levers / capital maintena7

planni participation
. consumption
Waste generation and “{ / P
water consumption @ == Solar + Green mobility: EV fleet

tracking —

Storage charging optimization
Electricity Be‘:é'“jse demand
Substation +  Anomaly detection
+  Behavioral EE
—_— Demand

response

o— Peak shaving

LG’:;I?tg ‘., campus .\ . .
\ Buildings Predictive
n 0

Distributio Maintenance

& ( ) Building

temperature

. setpoint
Reduce losses in optimization

Plant
DHC pri H
\ .\ priaty Reduce losses in

Energy Transfer .. Dispatch  identify leak
Maximize ispatc identify leaks DHC secondary

Contract . L

timizati {C.HP_ Predictive  conversion scheduling

optimizalion gptimization ; . - PR
maintenance efficienc optimization
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Monitor changes,
verify benefits,
engage staff /
students, and design
new programs

Monitor real-time building data, market
pricing, and on-site demand

‘Smart Institutions’
Automatically control systems, send

alerts, and dispatch available power
(e.g., storage)

Predict load Q

profiles, optimize
supply, and
determine best
real-time operation Ml
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SMART INSTITUTIONS ARCHITECTURE - DATA SHARING

On premise NORAM Cloud Other Clouds

Institution’s Network

[« [P [« |

. [+ |
o= .
] ENGIE Network Ba - [ | S

Smart Meter l |
‘\ External data sources NORAM Onelake (SQL 2019)

g
g
g
2
B

| Microservices | Q
| Business Logic |
| User Interface |

- 3
e v« meteonatios MO saL Server

Occupancy |ﬂj 10T data master instance
“a

Power BI
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Compute pool

3 GENABILITY SQL Compute SQL Compute
. L
Node Mode

. I ly read
. HDFS
i

Extract Data i ¥

5815 — > Data pool Storage pool
Python ENGIE

Server

| Microservices |
| Business Logic |
| User Interface |
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¥ Generation

50l Data
(saL server | Node Spark
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Server

PolyBase external tables a
Pelieze HDFS Data Node

Kubemnetes pod

/ Edge / File
System /...

| Microservices |
| Business Logic |
| User Interface |
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kubernetes Mode

Microservices
Business Logic
| User Interface |

| Persistent storage

Group AWS Cloud

Common Data Hub
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OSU INTEGRATES DATA FROM MULTIPLE SOURCE SYSTEMS

Electric & Gas Bills 1,100 Smart Meters

7,000 Tags @ 10 Min Intervals
370 Million Readings Per Year

Smart Meter Data

Buildings Monitored:

o 12 Academic @ 2.2M sq. ft.
o 2 Med Center @ 700k sq. ft.
o 9 Student Life @ 1.2M sq. ft.

550,000+ Tags @ 15 Min Intervals
25+ Billion Readings Per Year

Building Automation and
Building Management
Systems

ICS, Plant, and Chiller and
Boiler Data
25,000 Access Points

220 million Recordings Per Year @
Occupancy Data from WiFi 1-Hour Intervals

Access Points

wiiojie|d ereq uoisn4 J|IONJ
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OSU USES Al FOR MULTIPLE USE CASES

Al Features in Smart Institutions

THE OHIO STATE
UNIVERSITY Energy Consumption Forecasting

Steam And Chilled Water Production Forecasting
Energy Consumption Anomaly Detection

Data Quality Alerting and Cleansing
Chiller/Boiler Operations Optimization

Peak Demand Prediction And Forward Alerting

Predictive Maintenance And Asset Anomaly Detection

jyudwdojanaq uj

CHP Optimization
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Demonstration
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Automated
analysis and
tracking of critical
KPIs

Geospatial search
with all campus
energy networks

Tracking of
topline trends

CAMPUS PORTFOLIO DASHBOARD

Energy Portfolio Dashboard Drgantzation | O Suate Unsversty

EUl - Combined FY18 = EUL- Gas Energy. Savings - Off Basebne Year FY19 Carbon Emissions
106,75 RETLIng? 81,71 KBTWsqh 430%

GHG KPI
analysis and
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EHID Satellite = ; S e £R . s tracking
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Portfolio
- o benchmarking
25 Wb ety Total Energy Consumption

to identify best
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Explore full

university
hierarchy and
select any node
or aggregation
for analysis
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Large list of
energy,
sustainability,
weather, and
Al-based
analytics




View and analyze

Al-based
forecasts using
energy, weather,
and occupancy

Facilities -~ OSU Electric Substation

Meterod Resource Cansumption
u Electriclty & Matural Gas L ]

Biliad Consumgtion
Weather

Efficiency

Decupancy

Al Analytics

= Estimated Electricity Consumption — Total Consumption Forecas

#NORAM ENGIE di g

Understand
energy drivers
such as weather
and occupancy

Take
preventative
action such as
demand
response based
on energy
forecasts
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Public sitefor/y
Smart THE OHIO STATE

Institutions SECE
for University

students and

faculty

Overall trends
to encourage
competition
and real-time
behavior
change

Basic data
analysis
capabilities

https://preprod.osu.bigdata.digital.engie.com/dashboard/electricity
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ROADMAP FOR SMART INSTITUTIONS

Sustainability &
Distributed Energy

DHC & CHP

()

Operations

EV Fleet Optimization

Determine when and where to charge vehicles in
EV fleets 4

Solar & Storage Optimization

Optimal dispatch of solar and storage resources
for demand response and charge management

Carbon Tracking & Reporting

Portfolio and building-level carbon tracking;

self-service sustainability reports J

Release 2.0+ features to be continuously refined with customer and partner
input

Distribution Network Optimization

Determine optimal setpoints to maximize DHC
efficiency throughout the network y

CHP Optimization

Optimize CHP setpoints and operating schedule
to improve generation and heating efficiency y

Predictive Maintenance on DHC

Predict failure of DHC assets including chillers

and boilers to decrease costs, improve uptime |

Occupancy & Traffic Flow
Analytics

Tracking traffic & carbon flow via wifi signals

Building Setpoint Optimization

Generate daily schedules of building
temperature setpoints to reduce peak load J

Identifying Server Loads

Facilitate IT centralization priorities by identifying
individual servers located across campus y

Building Asset Predictive
Maintenance
Predict failure of building assets (e.g., chillers) J
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Thank you!

Dulce.Borjas@ENGIE.com

digital
#NORAM

DESIGNING AND DELIVERING DIGITAL SOLUTIONS
THAT TRANSFORM THE ENERGY WORLD
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