DECEMBER 9, 2021

Save on Energy Workshop:
How To Get The Most Value From
Your Building Energy Data

Presented by the IESO
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Today’s Presenters

Rob Edwards: Business Advisor, IESO
Stephen Dixon: President, KnowEnergy

Jess Burgess: Consultant, Canadian Institute for Energy Training-Econoler
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Agenda

- Introduction

- Types of Energy Data

- Accessing Your Energy Interval Data

- Energy Benchmarking with ENERGY STAR® Portfolio Manager
- Energy Data Analysis Tools and Approaches

- Participant Q&A

- What's Next?
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About the IESO
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Reliably operate Ontario’s
Province-wide system 24/7

Plan for Ontario’s future
energy needs

Enable competition and
create efficient electricity
markets

Enable province-wide
energy efficiency

28

Purposefully engage to
enable informed decisions

Support innovation
Cybersecurity leadership

Smart Metering Entity
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2021-2024 CDM Framework

« $692M, four-year CDM Framework
launched in January 2021

- Centrally delivered by the IESO under the
Save on Energy brand

- Programs target commercial, institutional
and industrial customers with
opportunities for residential electricity
consumers

- Renewed programming for income-eligible
electricity consumers and on-reserve First
Nation communities
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Save on Energy Programs

- Ontario businesses, large and small, have
access to incentives for retrofits and other
energy-efficiency projects to lower energy costs

Retrofit Program

Small Business Program

Energy Manager Program
Training and Support
Energy Performance Program

Existing Building Commissioning Program
(targeting spring 2022)
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Energy Performance Program

- Holistic approach to energy savings:
operational + behaviour + capital

- Savings determined by comparing annual
metered consumption to the baseline
energy model

- Incentive of $0.04/kWh paid each year for
three years + $50/kW adder for summer
peak demand savings (June to August,
weekdays)

- Facilities need to save at least 5 percent
energy savings within first 2 years
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Existing Building Commissioning Program Update

In 2022, the IESO will launch a program to help building owners hire a
commissioning agent to tune up their buildings

A building tune-up can find savings and improve occupant comfort by
reprogramming and repairing energy-using systems

All buildings "drift" away from how they should work, and some were not
set up properly in the first place, so a building tune-up can help

Minor replacement of some equipment would be allowed, but incentives for
most capital projects would be accessed through other Save on Energy
programs ineligible in this program

.
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Energy Water Reporting and Benchmarking

- The Province of Ontario's Energy & Water Reporting and
Benchmarking (EWRB) regulation is designed to help building owners

and managers improve the energy and water efficiency of their
buildings

- Large building owners need to report their building’s energy and water
use once a year to the Ministry of Energy starting:
- July 1, 2019 for buildings 100,000 square feet and larger
- July 1, 2023 for buildings 50,000 square feet and larger

- Building information and usage data are reported online through
ENERGY STAR Portfolio Manager
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Energy Water Reporting and Benchmarking (cont'd)

» The EWRB initiative can help you:

« save money on utility bills by tracking usage
« compare your energy and water usage to similar buildings
« identify energy and water efficiency opportunities

- It will give owners, managers and customers access to market data
that can help them make smarter investments

- In the future, building performance data will be published on Ontario's
Data Catalogue so you can compare your building's energy and water
usage to other similar buildings
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https://www.ontario.ca/search/data-catalogue
https://www.ontario.ca/search/data-catalogue

Green Button

- Green Button is a data standard that provides residential and business
energy customers with more choice in how they access their electricity
or natural gas usage data

- Green Button applications can analyze this data to provide customers
with personalized ways to increase energy efficiency. This will help
customers:

- save money on their monthly bills
- reduce demand on the energy system

- To be implemented by all LDCs in Ontario by November 2023
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Green Button: How Does It Work?

- Green Button is designed to integrate with existing

usage data

« Format: XML

« Type of data: electricity consumption data (also
applicable to gas and water)

« Source: smart meters, interval meters and other
meter databases

« Timeliness: data available via 24-hour time lag

- Green Button doesn't replace any existing tools; it is a
“pipe” that allows data to flow from utilities to
customers and solution providers

« Solution providers and reporting databases can build a
Green Button “connector” to make their platforms
compatible

o Smart meters capture your energy
consumption data and transmit it to
your utility company

o Your utility company
converts the data into the
Green Button format

app store

o You choose apps that
use the Green Button format

CE—T
°You give your utility company

permission to securely share your
data with the app

[ share my data

energy use
o The apps provide you
with information and analysis
based on your data

bs ] il

Source: MaRS
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The Energy Action Cycle

Measure
Resultf
vData

Take Action

Analyze
Information
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Who Has A Role?

Internal

« Operations/maintenance technician
« Operations/maintenance manager
- ESG/sustainability/energy manager
« Superintendent

- Director of operations
External

- Energy services provider
« Controls provider

- Energy consultant
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Energy Analysis Basics: What Is A Demand Profile?

1— Reduce the peak
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3e | Start-up/shut-down ,
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How much (kWh)
Time of day

When are you
consuming energy?
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Energy Analysis Basics: What Is A CUSUM*?

*CUSUM= cumulative sum control chart

@ RETScreen Expert - 13b Performance Analysis - Building with Cocling in RETScreen Expert - Bldg 243 (Elec).rebc

B octon ity Data  Anahytis  Report  Custom Language ¥ | Share v | Subscibe Jv
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4 7] Office Electricity - CDD 50000
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1
H
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! Lighting Retrofit Commissioned
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3 201002-14 2010-03-15 2 144003 145410 -1407 4399 Yes
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6  2010-05-16 2010-06-15 3 225817 230,184 -4367 3403 Yes
7 2010-06-16 2010-07-15 208 254126 257619 -3493 6896 Yes

: SAVE.o
€S0 | ENERBY

Powering Tomorrow. POWER WHAT'S NEXT

-



Types of Energy Data
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Energy Data Types and Formats

Monthly Bill LDC Data Analytics Platform Database
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Energy Data Types and Formats
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Accessing Your Energy Interval Data
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Hands-on Demo: Accessing Your Energy Data

— KA I Max Value

300

1. LDC data visualization platform 250
2. RETScreen

150

100
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Thank you to Christina Guido and the Town of
Caledon for access to their energy data for this
demonstration!

.
®ieso
2 1 Connecting Today.
Powering Tomorrow.

SAVES
ENERGY

POWER WHAT'S




Benchmarking in ENERGY STAR Portfolio Manager
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Benchmarking in ENERGY STAR Portfolio Manager

- Free benchmarking tool from ENERGY ENERGY STAR'
STAR and Natural Resources Canada L P(]r['foh[]Manager@

- Anonymously compare performance to e 1o Forfolio Manager (2 oo z
S|m|lar bU|Id|ngS Create a free account.

l B Password @]
® Receive a 1-100 performance Score Forgot username? Forgot password?

« Recognition opportunities
. g pp . 9 Contact us
- Primary tool for EWRB reporting Privacy policy

Browser requirements

‘You are accessing a U.S. Government information system. System usage may be
manitored, recorded, and subject to audit. Unauthorized use of the system is
prohibited and subject to criminal and civil penalties. Use of the system indicates
consent to monitoring and recerding.
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Hands-on Demonstration:

Benchmarking

ENERGY STAR Partfolic Manage: X +

< c

& portfoliomanager.energystar.gov/pm/home.html

PN ENERGY STAR®

Portfoliol\ianager®

= () X

a +* OMon@:

Welcome TdS- Account | Notifications | ENERGY | Contacts | Help | Sign
Workshop-Demo: Settings 5 Qut
Notifications

MyPortfolio Sharing Reporting  Recognition
Properties (3) Dashboard (Metrics current as of 11/04/2020 03:09 PM EST) Search by ID or Name
Add a Property .
View All Properties (3) V‘ ‘ Energy Highlights V‘ Refresh Metrics
Add/EditDelete Groups. Add/EditDelete Views
Source EUI Trend (GJ/m?) Name . Energy Current ENERGY STAR s Site EUI Source EUI
Date Score (GJIm?) (GJIm?)
/ Change Wetric Knoweneray
Centre 12/31/2019 81 075 1.06
9485688
4
M&S Building
5768734 10/31/2019 66 0.76 1.05
2 TdS Place
12978946 11/30/2018 69 124 177
. Frst [ previous ECCRER] were [ Last pEse
2000 2011 2013 2015 2017 2019 @ Download Data Table
(Chart current as of Refresh Chart
11/04/2020 03:10 PM EST)
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Case Study: Finding Savings With Benchmarking

Overall intensity: 47.5 kWh/ft2
BOMA Best average: 27.4 kWh/ft2
REALpac average: 29.5 kWh/ft2

Demand intensity Overall energy intensity above comparable
Typical peak demand intensity: 4-10 watts/ft2 benchmarks. Can we find the reason?

This building demands 380 kw/57,000 ft2 = 6.7 watts/ft2 — Demand intensity is in range

Electrical energy intensity
Typical energy intensity for an office building: 14-26 kWh/ft2

— Electrical intensity not in range

This building used 1,743,120 kWh = 30% Natural gas intensity is in range
Natural gas intensity Solution: Small HVAC system to serve the 24/7
Typical intensity: 41k-82k BTU/ft? operations center outside of 8 a.m. to 5 p.m.

This building’s intensity: 57,665 BTU/ft2 _
Savings: $84,000 per year
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Hands on Demonstration: Energy Data Analysis
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Interval Data Time Series Analysis in RETScreen Expert
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Detailed Profile Analysis Using 5-Minute Demand (kW)

and Power Factor (PF) Data

Using kW & PF
Information
» + kW -PF

Motor
load on

» +kW +PF
Lighting
load on

» -kW -PF
Lighting
load off

» -kW +PF

Motor
load off
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Case Study: Valuable Data for Industry

« LDC customer concerned with bill increase

- 2+ years of electricity data analyzed

- Weather and production as drivers s

- Beginning of “increase” traced back with
CUSUM to a specific week

CUSUM (kWh)
g
g

- Operational change identified as cause o

500,000 —

~40,000 kwh/week!

:,M/M\A
~ =N

- Not due to weather o]

- Increase in waste due to idle equipment

T 1 T 1 1 1 T T T
ss'& £ hid ® > » & I i hid

S S 4\ &V
P A A @“"& @”"’& 'e‘”& & F @"’ﬁ' «e‘“@

- Avoidable with new operational procedure
- ~ 40,000 kWh per week (>$4,000/week)
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ase Study: Simple is Actionable!

65000 ”
.
200 4
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Weekend Non-Operating Hours

Weekday Operating Horus

th Weekday Non-Operating Hours

Cost

Weekend Non-Operating Hours

Weekday Operating Horus

th Weekday Non-Operating Hours

$24k if undetected over the summer

Cost impact
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Case Study: Data Inform Operating Procedures

Actual (190 kW) > Predicted (170 Standard operating procedure to
kW) when production is stopped ensure fan is shut down properly
400 — ‘
300+
04 |i I 'I\ :h u l]l ]mm || I[i | '!l \ J N
' oy Lol ..-nw n ol |||l|'* !I.l.. | SAaE 718

”pﬂl | ||I=I|Il|'!| I !] , ﬂ-nllllill |||n| nlmnnnm ||H|I|I 1 I

100 LA

== Target =—— Actual

117262010 4:30 AM 1172972010 5:45 AM 112972010 8:15 FM
112772010 11:30 AM 1172872010 11:30 AM 127172010 3:30 AM

Actual (100 kW) < Predicted (170 kW)
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Energy Information Comprehensive Reference

Introduction

The Advanced Methods rely on sophisticated underlying analyses, but interpreting their
output does not tend to require deep expertise, because much of the analysis is automated.
I N F R M AT I N Incontrast, the Fundamental Methods may require more user expertise, to be able to

translate graphs and dala trends into an understanding of performance.

@ Actual daily electric use (dark blue) is overlaid with stack bars showing baseling use.
H A N D B 0 0 K Interpretztion of Metnod Output

Baseline componants are: base load and weather (heating and cooling degree days).
Analysis Methods Requires Requires @ The baseline also accounts for cocupancy in heating and cooling “weekday factors.”

Minimal Advanced

Prperse i For the period shawn, actual use s at or below basaline reflacting efficient operations.

Example 2: Whole-Building Eleciric Baseline

Applications for
Energy-Efficient

Internal Rata of Returmn Daiy - Monday May 9, 2011 1o Sunday June 5, 2011

1
..
.
Buildi
U I I n g Carbon Accounting [ . S— )
- - Dpartions < Haung Dagrss| Coaing DagmaDaws ool Wsaay Fafw [
Longiludinal i [ | = aaie = g iy P "
i .
|
.
.

Operations Cuoss Sactons
Loading Profiling i 100000
= 9 £ enm W
B E saoee| PO N
Simple Baselines 40000 - .
Model Baselines

Peak Load Analysis
.

Lighting Efficiency | 20000
|
-

®

Loading Histograms

[#PoW

PV Monitoring
Haating and Cooling Hficiency

‘ sl pseg |

Eneray Signalure FriMay1a WedMay1d  MonMayz2 SatMayze  ThuJune 2

Energy Savings |
Cumulative Sum [
|

Anomaly Detection

| ACHE
enargent Mo dud
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https://betterbuildingssolutioncenter.energy.gov/sites/default/files/attachments/energy-information-handbook.pdf

In the Loop

- Energy performance data are visible to all staff in a form they can
understand and act upon

1
| QuarterlyKPI |

I Monthly Performance Report i

4' Weekly Exception Report ]7
Daily Review

g v
Data Collection and Building Operation General .
‘ Operator <:>1 Manager K—=p TR {—=)| Dpirector

Analysis

Building Systems

.
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Performance Analysis with CUSUM

B Tocomen Lt - 10 Pt Wby - g i s 0 I coves st g ] Bt ot

» Get a tracking tool:
* MT&R Spreadsheet (free)

* RETScreen Expert

" Relate Electricity to Drivers :

. == s

 Start with your monthly bills

> Plot CUSUM — Sum of Actual vs Exbé&é‘d -]

.
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Energy Data Reporting and Analysis Pathways

EWRB Reporting Actionable Information \
Monthly Bill Feriflie RETScreen
Manager
Visualizations
DIC [DeliE Download Excel
Platform
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Participant Q&A

Please submit your questions using the Chat
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What's Next?

Customized coaching workshops:
- Develop your building energy baseline
- Identify anomalies and potential savings opportunities
- Performance monitoring and energy management
- Prepare data collection analysis protocols to support...
- EWRB reporting

- Energy Performance Program participation

Details and application information to follow in early 2022
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Thank you

SaveOnEnergy.ca

saveonenergy@ieso.ca

@SaveOnEnergyOnt

facebook.com/SaveOnEnergyOntario

linkedin.com/showcase/
SaveOnEnergy-Ontario
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