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About CopperTree
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* Founded in 2012:
Delivering operational and energy efficiencies through building ¢

\
¢ |nnovator

Developer of KAIZEN software, a powerful analytics tool

® Global Presence
Our solution has been deployed to 5,000+ buildings across 6 continents

\

e Massive Scale: 'y

Collecting over 145 Billion data objects per year from our client buildings |

e Member of Sidara, a global engineering powerhouse

Connecting Buildings | Connecting People



About Sidara

Sidara is one of the world’s leading
consultancies, providing design,
planning, engineering, and project
management services for energy,
buildings, cities, transportation, civil,
infrastructure, water and the
environment.

55k+ 20+

Employees Companies

70+ 450+

Countries Offices

Ny Sidara
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Our Sector Experience
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Overcoming

Occupancy comfort
Indoor air quality
o Productivity of occupants
the Hidden

Challenges of ey Waste
I : Energy & Operational Efficiency Suboptimal Equipment Performance
BUlldlng Peak Demand Charges

Reactive Maintenance
Maintenance & Reliability Asset Degradation & Early Failures
Inefficient Work Order Management

Indoor environment

ajp

o)/

% ' Sustainability & Carbon Impact

ohi—-| Sustainability & Compliance Regulatory Compliance

o] Indoor Air Quality (IAQ) Concerns

A -

0“4

ol

o Prioritization Challenges

Decision-Making Lack of Performance Benchmarking

i Investment Justification




CopperTree's Solutions

Data-Driven strategies to transform building operations challenges into opportunities to drive efficiency, reduce costs, and support sustainability.

‘ Independent Data Layer (IDL)
Aggregates and normalizes data
Energy across disparate systems for unified
Provides a centralized Energy Management © ®* insights.
Information System (EMIS) to monitor and
analyze energy performance across entire
building portfolios.

Automated Commissioning (ACx)

Fault Detection & Diagnostics (FDD)

Detects inefficiencies in BMS,

generates insights, and provides

prioritized recommendations to |
enhance building performance.

Automated System Optimization (ASO)

anaIyszzeéisaéal aar:j?u?tLS;%feorgtlslﬁﬁgg Performs functional testing of BMS components,
and drive real-time energy and validates performance, and identifies issues to

; 9 nsur imal ration.
operational efficiency. ensure optimal operatio



Functional Solution Diagram

Client buildings with Existing sensors,

CopperTree
Metering & HVAC Control System
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' Analytics Server
Any API/Cloud , | I ] User Interface,
Data Source Alerts & Reports




Data Sources, Abstraction & Applications
Background

Buildings generate vast amounts of data from multiple sources. Our building analytics architecture follows a structured and clearly defined step by

step process to identify, verify and package this data to proactively deliver efficient, low energy, healthy buildings.

Data Sources Integration Layer Independent Data Application Layer
Layer (IDL)
Utility Bills +  BACnet « Central & - EIS&FDD
Interval Meters - Databases Foundational - ASO
Weather Data - CSV * Normalized & Tagged +  Automated Cx
BAS & loT Devices +  APIs * Single Source of Truth » Advanced Analytics
Any Other Data (time- +  Other Protocols * Al Data available

Series) through API

©

3rd Party Outbound
Integrations

Digital Twins

CMMS

Unified Ul

Custom Dashboards

Engineering Tools



Consolidation Layer
The Independent Data Layer (IDL)

Our platform is built on creating an Independent Data Layer (IDL) that ingests, tags, and structures data from any source into a vendor-agnostic
'single source of truth.” This critical first step transforms disparate, often inconsistent data streams into a unified, analysis-ready format.



Analytics Application Layer
Fault Detection & Diagnostics (FDD)

Why Use CopperTree's Kaizen FDD Platform?
« BMS tells you what's happening — displays alarms or trends
« Fault detection & diagnostics tells you what's wrong, why it's happening and what's required to resolve it
« Kaizen FDD is a transparent analytics platform
« Every rule and logic path derived from proven engineering principles & industry standards.
» Proactively identifies inefficiencies in Building Management Systems and other data sources
 Prioritizes faults, track performance and adopt proactive maintenance
« Pinpointing faults
Streamline both commissioning and post-construction phases




Analytics Application Layer
Fault Detection & Diagnostics (FDD)

Big Data

« Our platform processes vast amounts of operational data,
delivering accurate, forward-looking insights enabling
proactive building performance management

* A single AHU with 30 data points generates 3,000,000+ data
samples per year

« With 1,000 similar assets in your building, this scales to
3 billion data samples annually

« Manual processing is impossible at this scale




Analytics Application Layer
Fault Detection & Diagnostics (FDD)




Kaizen
Dashboard - Insights

Benchmark Business Center : Insight Management

Displaying 183183

Selected 0 T m 2 w O O Rules somelimes active

Priority Active Since Syslem Potential Costl Savings .

Medium

®

DEshboard

for range - Last Week and Current Week o Dale - Subscribe

Hours OF Fault.. Message

Exhaust tan VD is operating above 8%% tor more than 0% of the daily operation ime

Exhaust fan VFD is operating above 85% for more than 60% of the daily operation time

Pump VFD Is operating above 85% for more than 60% of the dally operation time

Supply fan VFD s operaling above 85% lor mora than 60% of the daily operalion lima

w while system is active

ead-lag pumps are operating simultansously

Exhaust airflow is not controlled properly to supply airflow

s

Default

Status

o

Export -

Wiew




Analytics Application Layer
Fault Detection & Diagnostics (FDD) v —
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Benchmark Business Centre : Insight Details

(4980.77201.1916691)

Insight Summary Action Controls

Message: VAV da
Diagnosis: 1

Rule Template:

Working Rule: Additional Properties

Last Occurrence: Marct

Active Since: Ma

Insight History
Priority

CopperTree - CopperTree - o Sirdiom
QG e s Hansg ﬁﬁ Analytics i

Rule Type: Fau

Benchmark Business Centre : Insight Management - ; ll[l B ) '1 State: 4

Dashboard
Status

applied in hidden column Rule Tags: ¢i_manag
Action History
Selected ) Rules sometimes active Current Year to Date FDD Insights by Rule Temple  ~ fo Export » Insight Trend Logs

T m
Subscribe

Rule Template 4 ¥ Priority v, ¥ Active Since “  Message ¥ Status Assigned To ¥ Tag = Left Axis Ha
v - RightAxis: [l
Digital @ et
Airflow sensor may be faulty
[tags] (12)

VAV damper is consistently
at 100% [tags] (4)
Medium per is 100% open for Keith La Rose
of the |

Medium

Medium V damper is 100% open for ct_managed
of the total
urs. Please

Medium

Enhanced Prioritization -
Pump Cycling Excessively
[tags]™ (4)

Pump command and status
signals are mismatched
[tags1™ (3)




Kalzen
M&V Dashboard

KAIZEN| SF - - Iim Kaye - Help

Benchmark Business Cenler | Cost Saving Dashboard é |.|.|.l 'l{:-’

. 620,652 rwn 417,078 koC0:e is equivalent to:
$62,065 = ®» 4 o

1.1M 4G3.4k 5G.0 147
4 1 ? 'U?B kgCO-e Gas car miles Coal buamed (e Homes' arnusal aneegy Tona recycled

lotal Savings

Savings Overview Total W Electricity

Avoided emissions are calculated using formulas published by the CPA.

Top 5 Systems with Largesi Savings

Savings by System Categories




Supervisory Analytics Application Layer
Automated Commissioning (ACx)

Why Use CopperTree's Kaizen ACx Platform for Commissioning?
CopperTree’s Kaizen Automated Commissioning (ACx) solution streamlines and enhances the commissioning process for projects. By leveraging
advanced analytics and automation of functional testing, Kaizen ACx ensures comprehensive testing, early fault detection, and actionable insights

saving time, reducing costs, and improving system reliability.

With Kaizen ACx, teams can deliver high-performance projects with confidence while strengthening client relationships through validated results.




Analytics Application Layer
Automated Commissioning (ACx)

« ACx is an automated commissioning solution
 Verifies the performance of terminal (secondary) units monitored and controlled by the Building Management System (BMS)

» Leveraging real-time and historical operational data to continuously evaluate equipment performance, identify patterns, anomalies, and deviations

« The platform enables automated, large-scale functional testing
» Analysis of HYAC and mechanical systems

« Delivers a level of independent verification and performance validation that is not achievable through traditional manual commissioning processes

CopperTree's ACx application is specifically focused on secondary (zone-level) equipment, helping ensure optimal performance, occupant comfort,
and energy efficiency throughout the building lifecycle.

ACx tests range of measurements including:
* Leakage

» Feedback Mismatch

* Response Time

* Low Airflow

» Cooling/Heating Control

» Reduced Heating/Cooling Capacity

O o= ga aodani
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Analytics Application Layer
Automated Commissioning (ACx)

The warranty period is a critical period for any newly build asset.
Unidentified latent defects or control anomalies silently accumulate becoming long-term liabilities the moment the warranty expires.

(" 12-Month Audit | "
24/7 automated defect
detection & notifications,
maximising the value of
your warranty/DLP.
® A Handover & T A Warranty T ®
Completion Resolution
Establish data baseline Ongoing detailed
& verify performance of ar}aIyS|s & reports
all systems during and provides accountability
after practical for contractor &
. completion ) . operations team y

Latent Defect Identification

CopperTree continuously audits equipment operation throughout the defect liability period. By cross-referencing actual system behaviour against
expected sequences, the platform automatically isolates short-cycling motors, sensor inaccuracies, and faulty valves before they become

owner/operator liabilities.



Analytics Application Layer
Automated Commissioning (ACx) Reporting

VAV Actual Flow Reading
Trend Logs
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right 2025 CopperTree Analytics

Normal Operation
VAV Actuators Set to AUTO

VAV 08 _01%: ActFlow - Actual Flow Reading 14
VAV 08 _06: ActFiow - Actual Flow Reading 14

(1) Test Begins at 5:00 PM
VAV Actuators Set to 100%

¥

B

VAY 08 01 Acw w - ACtud Iow Rexding
VAV 08 _06: ActFiow - Actual Flow Reading

oot
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160 ]

(3) (4) Test Ends at 5:45 PM
50% VAV Actuators Set to AUTO

VAV 08 01: ActFlow - Actual Flow Reading 4

VAV_08_06: ActFiow - Actual Flow Reading
{'.'m",‘?“.“‘:-r"':'r R W Ry T ~] m
VAV 08 ¥

31 ActFiow - Actual Flow Rexding

2)

| VAV_08_06: ActFlow - Actual Flow Reading C
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VAV UE 6. ACIFIOW - ACIOM FIOW REaUmg
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Analytics Application Layer
Automated Commissioning (ACx) Reporting

— | ACx Dashboard
) Build 1g: North Tower

ACX PERFORMANCE STATISTICS

INSIGHTS BY TEST TYPE

AUTOMATED COMMISSIONING RESULTS B Sep 16, 2026 BUILDING AUTOMATION NETWORK HEALTH AUTOMATED COMMISSIONING ROI

TOTAL ESTIMATED SAVINGS

88.6% 95.5% 20,250

220 5 o & o o o o o o o
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Analytics Application Layer
Automated Commissioning (ACx) Reporting

&7 CopperTree
ﬁﬁ Analytics

Benchmark Demo

Workflow

95 Overview

% 1. Configure
C, 2. Discover
> 3. Commission

[@ 4.Evaluate

Administration

@& Building Settings

CopperTree Demo

5= Light Mode

[» Sign Out

Step 4 —Evaluate

Review commissioning results, insights, and audit reports.

I Summary [ System Results Audit Report

Audit Report

Complete per-system test results including all verification outcomes.

System

CLVAvael

CLVAvVE8a2

CLVAvEa3

CLVAvVae4

CLVAvVaas

CLVAvVaes

CLVAvaay

CLVAvVaes

CLVAvVEe9

CLVAve1e

CLVAvVE11

CLVAvVE12

CLVAvVE13

CLVAva14

CLVAVE15

CLVAVa.al

CLVAVE.82

CLVAVE.83

CLvAVe.84

CLVAVE .85

CLVAVE.86

CLVAVa.a7

CLVAVE.88

CLVAV@.e9

CLvAve.10

ClLvave.11

CLvAVae.12

CLVAV@.13

CLVAVE14

CLVAVE.15

Low

Description .
P Airflow

— s

Airflow
Capacity

~

Airflow
Control

~

Heating
Active

X

Heating
Temp

'

Post- Room
ACx Temp
v X

v v

v v

v v

v v

v v

v v

v v

X v

v v

v X

v v

v v

v v

v v

Statistical Insights

e 2
' 1}
' 1
' 0
' 2
v 0
e 1
e 1}
' 1
' 0
v 1
v 0
e 1
e 1}



Analytics Application Layer
Automated Commissioning (ACx) Reporting

&7 CopperTree
N[7 Analytics Step 4 — Evaluate

Review commissioning results, insights, and audit reports.
Benchmark Demo

I Summary [ System Results Audit Report

Workflow
88 Overview S CLVAV@B1 - CLVAV®.B1
&~
% 1. Configure CLVAVEP1 - CLVAV®.81 2 2 insights
Q. 2. Discover o
EEZNLR = GRTNELER G Test Status Detail
> 3. Commission
CLVAVEB3 - CLVAVE.03 1 (4 Low Airflow Setpoint (m3/hr) Pass —
[&l 4.Evaluate
CLVAVEDA - CLVAV.04 @ & Airflow Capacity Pass —
Administration .
(i Airflow Control Pass -
@ Building Settings CLVAVEBS - CLVAV®.85 2
(% Heating Temperature (deg.C) Pass —
CLVAVEB6 - CLVAVO.B6 ]
(% Post-ACx Return-to-Normal Verification Pass =
CLVAVEB7 - CLVAV®.B7 1 ) e
(% Statistical Validation Pass —
CLGEnER = ELUAELED @ () Heating Active Exception Heating output insufficient for zone demand
CLVAVBBO - CLVAV®.89 1 (*) Room Temperature Control Exception Room temp above cooling setpoint by 2.3°C
CLVAVE18 - CLVAV®.18 ]
CLVAVB11 - CLVAV®.11 1
CLVAVB12 - CLVAVB.12 ]
CLVAVB13 - CLVAV®.13 1
CopperTree Demo v

‘4 Light Mode

[ Sign Out



Analytics Application Layer
Automated Commissioning (ACx) Reporting

&7 CopperTree
N7 Analytics Step 4 — Evaluate

Review commissioning results, insights, and audit reports.
Benchmark Demo

I Summary [§ System Resuits Audit Report

Workflow
8 Overview 94 45 752 55
25 1. Configure Systems Tested Systems with Insights Tests Performed Exceptions Triggered
C, 2. Discover
> 3. Commission
T 92.7% 92.7%
. o] . o
Administration ACx Score Pass Rate

@ Building Settings

Insights by Test
Number of exceptions triggered per verification test.

12

CopperTree Demo &
N
“¢- Light Mode
[> Sign Out Project Details



Supervisory Analytics Application Layer
Automated System Optimization (ASO)

Why Use CopperTree's Kaizen ASO for ongoing building optimization
Kaizen ASO functions as a supervisory control layer, closing the loop from passive detection to active, real-time optimization. Unlike reactive

monitoring, ASO securely pushes dynamic setpoints directly to the BMS based on continuous analytical feedback.

Advanced algorithms deploy ASHRAE Guideline 36 high-performance sequences to instantly eliminate energy waste, while rigorous protocols ensure
operations remain within strict safety limits.




The ASO Cycle

Closed-Loop Optimization at Scale

&

Building Analysis

Kaizen IDL ingests real-
time telemetry from BAS
and loT sensors, creating
a live digital twin of
operational behavior.

=

Setpoint
Calculation

Advanced algorithms
calculate mathematically
optimal setpoints based
on current occupancy,
load, and weather
conditions.

L]

Supervisory
Write

Optimized commands are
pushed back to the BAS
via Priority 16, ensuring
design intent is actively

realized.

V4
Continuous M&V

The system independently
verifies the mechanical
response to every written
setpoint, closing the
validation loop.



ROI Calculation

Verification of Measured Savings Continuously Performed

' ASO ACTIVATED

Manual Operation Autonomous Efficiency

Comparison of Baseline energy savings vs. ASO Controlled Performance. Measured savings achieved through continuous setpoint optimization.



Example: How ASO Impacts System Operation —
Discharge Air Pressure Reset

Before ASO — Typical Discharge Pressure Setpoint Control After ASO — Discharge Static Pressure Setpoint Continuous Optimization

. : - :
- B . . & U0 G il
- ’, - F - r -

4 4 v

Discharge Pressure Setpoint

Actual Discharge Pressure

Fan Status

Calculated Zone Pressure Requests




o
N

Kailzen

e

- . - :;:[L_ff h —:»-«_-L“
Case Study Building — Toronto £ i
Wiga, : ! I ..” "
T T '
I T fa——cper S
« 500,000sqft, 13 storey commercial building h E:'CJ::J - Wi 2
» Over 30,000 data points being actively monitored ’ B ! < <> :
« 3 billion data samples per year e T i 4y
N . .8 }:’, & g
« Each item of plant is mapped to and recorded
» Assigned rules that track performance
» Proactively identifies inefficiencies in the Building Management Systems _ .
and the wider connected buiIding Component Quantity Component Quantity
- Constant review, collection and analysis of data 7 A LRl - 7e17) Gt LIS >
« Where a data point is outside parameters detailed by the associated rules,  Boilers 6 Humidifier pumps 2
an “insight” is created and logged on the dashboard Chilled water pumps 17 Kitchen exhaust fans )
Chillers 3 Primary heating pumps P
Compartment units 22 Process water pumps 2
Cooling towers 4 Radiant heating pumps p)
DHW boilers 4 VAVs 802
Entrance heaters 4 Supply Fans 9
Exhaust fans 12 Water heaters 4




Kaizen
Porfolio Das

Portfolio Ops . .
AGGREGATE VIEW Portfo‘lo OverV|ew

OVERALL SCORE OPERATIONS ACTIVE COMFORT CONTROL / POTENTIAL AVOIDABLE
Insights SCORE INSIGHTS UNOCCUPIED SAVINGS COSTS

Sites 98.9 0 88.3 0o 22 e $776 .

Avg per site 16 critical - at 9 sites 2 insights

12

Energy Intelligence
Comfort

Unoccupied Runtime
ENERGY (AVG

EUI)
Sensor Issues

Control
RTU Cooling

Fault Tracking

Map © Portfolio Map Top Offenders - by overall score

SITE Overall Ops 1L Critical 1| Warnings 1 Info 1/ Total 14
Analytics

Site 919
Team Access ® Southpo 50 1 Critical 0 Warnings

Site 963

3 Critical 0 Warnings 0 Info

Site 590

© Millbrook, NY, US

2 Critical 0 Warnings 0 Info

Site 609

© Knoll Ridge, PA, US

3 Critical 4 Wa 0 Info
Account —

[ 1 Profile &

h St Site 836

® Yorkshire, VA, US 1 Critical 0 Warnings 0 Info

CLIENT

pemoiMede SWicH OPERATIONS SCORE

#demo

Site 776

Refreshed 100 80 50 O 6 ® Glendale, AZ, US 1 Critical 0 Warnings 0 Info
) —
® APl Online




Project Lifecycles

y

New Construction Retrofit Application Building Operations

« Functional testing with 100% « Retro-Commissioning (RCx) « Data-Driven & Predictive Maintenance
sampling « Optimization for non-capital or capital « Benchmarking of energy,

 Identification of deficiencies & improvements sustainability & indoor air quality
verification of spec compliance « Measurement & Verification of return « Validation of operational

« Ongoing monitoring-based on invested capital Performance & KPls

commissioning through warranty &
beyond



The Value Propositions for CopperTree

This comprehensive layered approach delivers unprecedented insight and value across the complete building lifecycle, from initial design
validation through long-term operational optimization. The technology provides both immediate operational benefits and strategic advantages
for future project development.

During Design & Commissioning Long-Term Operations & Retrofit

o Validate Sequences « Predictive Maintenance
Deploy anomaly detection during warranty periods to identify Detect equipment degradation patterns before they escalate to
subtle control issues missed by traditional commissioning catastrophic failures or significant efficiency losses
processes

« Enhanced M&V « Resilient Operations
Create highly accurate baselines of normal operation for precise Identify novel fault conditions that could impact critical building
measurement and verification of efficiency improvements operations and occupant comfort as well as optimization

opportunities to reduce energy consumption and carbon footprint.

« De-Risk Handover « Design Intelligence

Provide building owners with continuous performance validation Leverage operational data and learned models to inform and
systems rather than single-point-in-time assessments continuously improve future high-performance building designs



Questions?

Get In Touch:

jlaroulandie@coppertreeanalytics.com

604-323-3495

info@coppertreeanalytics.com
www.coppertreeanalytics.com

N

#, CopperTree
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