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Tackling Building decarbonization

Building accounts for ~37% of global carbon emission

~30%
Design & Build

Embodied carbon emissions
relate to building materials,
manufacturing, transport,
installation, use, maintenance |
and replacement/ disposal.

Mid-size building
(up to 10.000
m?2) represent
90% of the sites

~70%

Operate and Maintain

and
(o) | h d
60% of energy elteto e anery coreumed
used in the building
building sector L - ;
Sources: IEA, Guidehouse, SE intelligence Life Is (')n SChnelder
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Presentation focus using the 1ISO 52120-1 Framework

Using automation to increase energy efficiency

ISO Framework Areas of focus within | Why ?

Supply media ISO Framework
Rooms
Benerater | St e Consumer Generator including Fast Growing PV
endigstarage O | storage, as well as trend/regulation linked to Net
| Consumer . ) L )
T T i microgrid and building to Zero requirements
| | H g e
@ I @ ! ] consumer grid High roof/building surface
| 5 ratio for mid-size building,
' Consumer . g
| ]
] SR thus very significant
Consumer . . . i . i i
i Distribution Electrical distribution
 Renydemaidsigiis importance is Increasing with
processes electrification
Figure 2 — Energy demand and supply model (example: heating plant) needS and |Oca| generation

ISO 52120-1: Energy performance of buildings
Contribution of building automation, controls and building management
Part 1: General framework and procedures

Lifels On | Schneider

Confidential Property of Schneider Electric | Page 3 g Electric

Internal



PV Impact on reducing the yearly energy bill
With little exceptions, PV is the main vector for bill reduction in mid-size building

Retail Mall Retrofit example by geographies — energy bill reduction analysis

Retail Mall (retro) Towards Net Zero Buildings:
o Retail Mall Heat Pump + BMS ™ Retail Mall Photovoltaics ™ Retail Mall Batteny DecarboniZing bUiIdlngS at an acceptable COSt
while contributing to resilience is possible

Building of the Future Potential
€02 emissions Energy snend P . Peak load shaving
Services buildings (Office, Hospital, Hotel, School, Mall)
€02 savings range within
Retrofit -15% - 80% depending on &';;"f“’ij's% ;;;"“ range ;‘ﬁ: ::;av of navbazl:'s from 5 to
segments
on segments Peak reduction achieved
vﬁ?:f:g:;sﬁ:::é, ;I;t‘::" (Lower for Office, Hospital, for all cases except one
and Mall wiithin 150%_ Hotel, higher for School and Mostly between 5 and 15 years
New build 50%) Mall) {worse for Large Office and USA
south)
7 building archetypes, new/retrofit, multiple
regions
>4000 simulations

Canada Chinz — Ezstern  Denmark France Spain U, Mortheast  U.S south LS. Wast
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Automating Energy Conservation Measures (ECM)

ECM Automation is about cost reduction and scaling

3 ECM Levels

 This is facilitated by more connected data with higher temporal
and spatial granularity compared to utility bills

« Examples: Ener
+ This is feeding more efficient analytics and building specific aware%ess, neegyfor

ick Hit
models UICKHIS energy measurement
sensor, need for drives

* Quick hit is a one-shot action based on generic knowledge

« Other are analytic based, permanently computed and verified,

for the system or for specific assets. dessis s« Examples: replace a PV
SEReneE S inverter before it fails,
« Optimal maintenance, operation efficiency or replacement Analytic based clean PV panels

* Expected improvement based on statistical calculation
* Examples: Identify

Insights consumption during closed

— % E Analytic based hours and days,

— benchmark building
Energy Awareness and - Energy Performance Energy Real-time
Code Compliance 3 . Analysis Accounting Monitoring | h 'd
e R o Lifels On | Schneider
@ 5-10% - Up to 30% ‘ LPElectric
itial savings or more potential savings
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Quick hit: Gain Visibility Through Meter Data As a Pre-requisite

Get the site connected in hours not days or weeks to start taking actions

Data brings confidence, contribute to building energy code compliance and get insight

Sankey diagrams

Meters
huall.
[ o
Heat map
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Prescriptive recommendation: PV

Typically associated with battery and microgrid
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PV energy efficiency is linked to inverter failure, dirty panels,
ground fault, ageing, broken conductors, maximum power point
tracking issue, etc.

8% losses are estimated as worldwide average on utility solar
farms*

This is reducing the energy efficiency of the PV but also
increasing energy bill and preventing carbon reduction (more
energy from grid) as well as creating a safety risk (overvoltage)

Predictive maintenance is a way to prevent this, automatically
generating alarms. 2 months ahead detection in our example.

Note that this also contribute to and increase the installation
lifetime increase (with positive carbon impact).

Same reasoning is valid for other energy transformation and
distribution assets (for instance heat pumps or circuit breaker)

*Source: https://www.kwhanalytics.com/sgi
Internal
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Replacement of inverter initiated
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Prescriptive recommendation: Power Quality

Device Measured Demand Active Demand Reactive kVA saving @ target Equivalent CO2
name PF Power Power PF=0.9 reduction ¥
MV.Utility_M  0.85 1061 kW 654 kVAr 67 kVA 18806 kgCO2
ain

Recommendations
Solution Option 1 : Power Factor Mitigation

Installing a Schneider Electric Powerlogic PFC solution with a capacity of 600 kVAr will improve your power factor
from 0.8507 to 1.0000.

The implementation of this recommendation will free up to 206 kVA on your network.

. .
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Insight: Baseline Modeling Benefits

1. Anomaly identification
per type occupancy
(open/close) and

(7)) eNerey f heating/cooling
7 MWETEE .
@j °°°°° 2. Benchmarking at site,
ERToRiAL portfolio or country, for
TeurernTuee baseline and
el heating/cooling slopes

3. Verification of ECM

Optional (e.g. occupancy, benefits over time
hours worked etc.) N [

teference_emperafure

LifelsOn | Schneider

Confidential Property of Schneider Electric | Page 9 8 Electric

Internal



Moving beyond the daily/monthly utility meter thanks to loT
Identify new improvement opportunities and accelerate the corrective action implementation
Automatically:

==

Baseline deviation
of a closed day

with zoom on submeters
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Actual heatmap
(Hours/Day)

Targeted heatmap
(Hours/Day)

|dentify energy spikes not visible with a daily
meter, typically representative of abnormal
load/process, possibly indicative asset/process
setting degradation

|[dentify abnormal patterns during the day to
facilitate the issue identification

Localize circuit where the issue is thanks to
submeter to accelerate its resolution

Compute the site benefits of automation tuning,
such as start/stop of the heating/cooling
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Takeaways

 loT is a game changer for higher temporal and spatial
resolution enabling more energy efficiency insights while being

. . Replacement
easier to install opa Mainy'
. . . . . Insight
- Analytics are organized into a three-dimension cube "

enabling a systematic and step-by-step evaluation, System | >
executed according to the data available 2
Fleet py
* Energy saving opportunity identification and ;;"
quantification are increasingly automatized, accelerating Asset =
decisions. Data might still be needed, provided by the facility .
manager or external consulting gﬂs\@“ @y‘*
e a0
* While energy efficiency is key, sustainability trade-off are 6\5\“&“‘
emerging, for instance when considering increased equipment 0%
lifetime for instance considering resources depletion Life Is On sc%'%iicdtﬁ':
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