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Discussion Summary

This presentation shares with you some technologies for
consideration in achieving a carbon neutral future. A
quick review of Sanofi products and environmental goals
will be reviewed.

An overview of new technologies and implementation of
the International standard for energy management
systems (ISO 50k) will also be discussed.

The importance of creating an energy roadmap and the
interrelationship between Al and ISO 50k will be
reviewed. Ongoing energy & water reduction pilots will
also be shared.




About Sanofi

Supporting healthier
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SCOPE 1 +2%*
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ENERGY USE

Target:
2024: -15 %
Vs. 2021 Base

Sanofi Environmental Goals

CO: Emissions Scope 1+2

Renewable Electricity

Energy Usage (Gas + Elect)

Target:

Target:

Target:

2025 - (-35%)
2030 — (-55%)

2025 - 75%
2030 - 100%

2025 - (-15%)

Vs. 2022 Baseline




Defining the Main Pillars of Focus

Energy

Optimization

Combining RCx/Ocx
(sustainable
commissioning™), data
analytics, I1SO 50k, and
energy modeling

Carbon Reduction

Implement energy
conservation measures,
electrification (gas to
electric), solar, wind,
hydro

Energy & Water
Reduction

Increasing existing
equipment efficiencies
with new technologies

Continuous Improvement




Derive a Sustainable Business Concept

Implementation of the Sustainable Commission™ Process involves a 4-step process:

~

* Preform an Operational & Function Energy Audit (Functional: Interview facility
operations personnel — Operational: use dataloggers, infrared, and other in-field energy
measurement equipment)

» Construct Business Case and Implement ISO 50001 - Quantify energy
observations in ROI, IRR, and NPV fto justify investment. Correct issues and deploy
ISO50001 Energy Management System to keep energy management practices current
and sustainable across organization (culture and operations).

J

<

* Implement Measures via Retro-commissioning (RCx) (Track energy
performance in real time (Kwh savings gas + electric) to validate savings and report back
into ISO 50001 system to show continuous improvement)

\<
« Connect BMS HVAC System to Fault Diagnostics (Keep your building tuned-up
continuously with respect to energy consumption to insure sustained performance over

time)
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*15.5 GwH Gas + Elect Projects Implemented in 2022

Define the Energy Roadmap

We are addressing climate change by reducing MwH Gas and Electric consumption from our
facilities by -15% by end of 2025 (vs 2021). We must complete 56 MwH of projects by 2025.

Objectives < Accelerate Technology » Results

* Projects implemented
on an annualized KwH
impact basis

v
485,435

'

412,619

Baseline

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Tarnat Carhan



What technologies will you use in your roadmap?

Recyclable Solar- Electri On-site
battery stacks and ~ capacitor b glctr|c renewable
Steam heat pump  walls windows otlers storage
Phase change ‘ Achieve 55% Carbon
material storage Wind turbine / hydro  Phase change energy reduction (2030)
storage
High output solar Wireless Solar hot water Battery demand
accelerator Generators + CHP response

Micro-sensors

2025 — Achieve 35% Carbon
Reduction (2025)

Hydrogen Fuel cells Heat recovery chillers

Ground Source Carbon Capture

Heat Pumps Advanced lighting Artificial HVAC

High to Low Voltage
's W g control

Transformation

Vapor compression systems

gl

Optimization (2022-2025)
CFC free Refrigerants Real-time COP control

Resource Advisor Online metering and alarming

Electrocell Chiller Key Notes
Efficiency Air change reductions / demand control ventilation 1. Focus on achievable goals.
Set KPI's on COP Cimetrics Fault Detection and HVAC issues remediation 2. Incorporate energy into all new construction and
Service compress air retrofits (LEED)
and steam leaks LED light conversions / controls upgrades 3. Achieve asset optimization for sustainable
performance

Maintain ISO 50k compliance Building optimization / Ocx and RCx

4. New technologies in constant evolution of

Implement energy measures from audits (M&V) development

Start 2022

Energy audit / assessment



Energy Roadmap and Itemization Examples

%) . . .k
Spec Care B B o2 Consumption evolution forecast at constant activity
Consumption baseline (GWh) 372 (GWh)
Energy savings target 2025 (GWh 56
General Info o Bt Sl {Wh) w00
Nb Projects budgeted 25 360
g - 1 |1 350 | i—)
Ratio GWh/M€ budgeted 4 =185 -
B22 Cash-out (M€) 3 ] 566 52 == 299
B23 Cash-out (M€) 6 -15 L] 269
Budget B24 Cash-out (M€) 5 [ 250 -29
(=121 8 X0 15 B B25 Cash-out (M€) 5
Total Cash-out budgeted (M€) 19 || 200
Projects not included into LRP (M€) | 11| | 150
2022 Energy savings (GWh) 7 12 3%
2023 Energy savings (GWh) 15 4%/ 100
2024 Energy savings (GWh) ; 32 -9%! -
Energy Savings 2025 Energy savings (GWh) 15 -4%
Energy savings forecast by 2025 (GWh) 73 - 0
Projects not included into LRP (GWh) 29 -8% Baseline SHERPA Savings Savings Savings Forecast Not budgeted Bestcase Target - 15%
- - SHERPA 2021 2022 2023 2024 2025 2025
Best Cast Case Energy Savings (GWh) 103 -

__Total Project Estimation imple
Total Electricity| Total Gas Not included in oz g2 ) pa
Total CapEx Total OpEx Budget Cash-out Cash-out Cash-out Cash-out
(x€) (k€) svings .m"‘_ ) Included in *E) (CapEX + OpEx) | (CapEX + OpEx)| (CapEX + OpEx)| (CapEX + OpEx)
o || Budget - LRP ? LeE) fef) L) L)
10255.55 561 26585 251488 40255 7767 1088 2408 1622
. SNYA Install Electrocell precipitator for ; s
Framingham| B —— 1 222131351 Chillers Phase 6 - Commissioning 192.7 0 364 0|YES 192.7]
Framingham| 6GNYA Sapient plug load it 1| P21127408 | Metering Phase 5 - Construction 213 0 429 0[YES 223
B 7ONYA Chiller plant optimization. o "
F g -
ramingham e b . 1| p1g115505 | Chillers Phase 5 - Construction 0| 38 110 0|YES 38
Framingham| AHUs 45, 43, 74NYA Optimization 1| P21127408|HVAC Phase 5 - Construction 91 182 759 358|YES 80| 220
SONYA AHU-1 replacement and night
ingham| and weekend cks. Partof 1 HVAC Phase 6 - Commissioning 180 0 140 4(YES 200
rengvation proiect P19115584




Understanding the Value of Digitalization

Site Utility Energy
Manager

Schneider
9 Electric

Artificial Intelligence KPI Monitoring

ISO 50000 Energy Management System

Monitoring incoming utilities
Gas and Electric in real time

Monitoring COP on significant
energy consuming equipment
through RA.

Algorithmic fault diagnostics
for HVAC Cimetrics

Building intelligence (co2
control, air flow reduction, setbacks
in real time)

Resource Advisor

Performance Analytics

Epi Data Lake
(Process and HVAC)

0

YIT.
“ramazon
“F webservices™

|A Data Platform

Site Utility Energy
Manager

" o
ﬂ Site Local Epi Data Collection *

Plant Connectivity

Cimetrics Analytika
Fault Diagnostics

Other Data
source

Local BMS

Systems

Chillers, Boilers, AHUs, VAV Boxes, Dampers, Valves, Meters
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Why ISO 50001 ? P o reguy
wvironment.

NBN EN ISO 50001:2018 'u”y implementé

INTERNATIONAL ISO ved energy performance t

STANDARD 50001 g, supporting, and mon

s indicators (KPIs).

Second edition

2018-08 ' assist in
aren

EIrgy c

Manage

Energy management systems —
Requirements with guidance for use

Systémes de management de l'énergie — Exigences et
recommandations pour la mise en ceuvre




Using Al to Interface with the ISO50001 System

DEFINE QUALIFICATIONS
< 1GW/year

No specific energy management requirements

1-28 GW/year

Identify site Significant Energy Uses (SEUs)

management system

Formula:

Baseline year x = Realyear x (a(

>28 GW/year or sites with a certified energy

DEFINE BASELINE METHODOLOGY

The energy baseline normalization is done by a simple adjustment:

Nb Hrsworked,—.-_-f

) ( HDD,.,
+b(—T"—
Nb HrSworkea real year x HDDyear year x

=}

All energy management requirements

Import Electrical

Figure 1: Site Boundary Diagram

DD,
—_ ) + d) —e
CDDrealyeur,r

DEFINE BOUNDARIES

_ Site Boundary

|
SEU 1: SEU 2: SEU 3: SEU 4: B54
Grid Natural ! . Boilers B9S2 B100 & B89
Gas | >
| COGENS SEU 5: B60 SEU 6: SEU 7: SEU 8:
| Export & B93 B83 B85 B9O
| Electrical
Grid | SEU 9: SEU 10: B94 SEU 11:
Electrical B91 & B96 B95S
—




Using Al to Interface with the ISO Systems

B RITTTTT T Business & Stakeholders } ---------- [ Needs and expectations ]

v * Leadership Commitment

__________________________ vevsseeen] * HSE & Energy Policy (shared
.. - Leadership & Govemance HSE/Energy process)

g * Roles & Responsibilities
: - Mmdni‘ﬁ‘r{’m Review * EnMS scope definition and objectives
{Shared HSE/Energy * SEUs definition
pmuexx‘_‘,  Action plans
* CAPA (Shared * Preventive and corrective maintenance
o HSE/Energy process) strategy and planning
* Pipeline j.)'lOJCiZI * Compliance (shared HSE/Energy process)
“ideation * Audit planning
T * Training planning
e — * Action plans execution
* Energv data collection * Project design, execution, commissioning
* Audit Monitor using Al * Management of changes (shared
* Event management (shared HSE/Energy process)
A HSE/Energy Process) Measure SEU’s with FDD * Operational Controls (Maintenance, Quality)
i H * Preventive and corrective maintenance

* Energy review
Lecsscnssssssen * EnPis
* Audit report




Using Analytika to create Energy Performance Reports
MEASURE KPIs and SEUs in REAL TIME ADDRESSING ANY DEVIATIONS

a 8 HOME XECUTIVE DASHBOARD MY ISSUES L ( F FAVORITES GRAPHS EQUIPMENT ADMIN HELLO, TIM
ANALYTIKA

Tasks Savings Numbered By Priority v| | Diagnostic By Diagnostic Status v Latest Update Latest Evidence Yofprevious 2021 2022 Actual
fof

year target

Recent | My Tasks #&lssues | 12
0 0 Implemented | g0 o u 36 Hours | 7 Days | 30 Days 36 Hours | 7 Days | 30 Days
T & ] Energy Targets 293
Not Implemented g 3 0O 0|0 0 00
Open | Overdue at Implemented | €264,446 g % b 24 GWh
€ 3 2 i
0 0 Deferred | g0 ﬁ g & = Reduction from 7
2021 6Wh
# N e 3 % Reduction 12.6%
~ from 2021
View: SEUs Y = RAB Issue Creation Date v |: [ Sun,1Nov, 2020 to + & 8 Q [ =
Category : Management Equipment : Equipment Issue Name 4 Priority :  Status :  Cost Implemented Estimated Cost Cimetrics Comments : Customer Comme a
Type @ Type @ Savings @ Percent @ To Implement :
A |3
» Management Information. " o
« AHU_902 is a piece of equipment that
contributes significant energy usage (SEU) in the
AV sl facility, defined by the 1SO 50001 standard;
AlIR_DIST AHU-902_GLATT U‘:“[ g SEU_Vent AHU 902 N/A N/A @ 0% €@ The standard defines SEU as energy
use that represents a large proportion of 8
the energy consumption and/or a
considerable potential for
improving energy performance.
+ Management Information.
« AHU_B00 is a piece of equipment that
contributes significant energy usage (SEU) in the
Alr Handlin facility, defined by the ISO 50001 standard;
AIR_DIST AHU-800 ik "ING ey vent AHU 800 N/A N/A @ 0% «© The standard defines SEU as energy
use that represents a large proportion of

the energy consumption and/or a
considerable potential for
improving energy performance.



Using Analytika for Root Cause Analysis

& Amatita fer Buidings Graphs X -7 Aradytica fer Buldings My kiv X

&

C

0 8 kitps//portal dmetrics.com/Portal/lss

~ Diagnostic Engine Evidence

Symptom/Fault

Q Actuator Not Closing Fully
Q Sensor Calibration Low Offset
Q Sensor Calibration Low Offset

Cooling when All CCs Signaled Off, ba
Q, sed on Stream Temperature Measure
ment

Q Active when Signaled Off, basedon T
emperature Measurement

Q Cooling when All CCs Signaled Off, ba
sed on Preheat and Stream DATs

Q@ Unit is operating unexpectedly
Q Sensor Disagreement
Q, Sensor Disagreement

Q Simultaneous Heating and Cooling

Q Simultaneous Preheating and Coolin
g, based on Temperature Differences

~ Diagnostic Engine Evidence Tree

FLAG-DAT_BELOW_STREAM_DAT

+ - o
welistDetaTs/Select/Twa= ANALYTIKA_DEMO_28isitelD=CON_NHSssueid=34135backUri=52F Portalh2Flzsuelist k2P Select haFXSF sk IDANALYTIKA_DEMO_2%265teiD%3"  now € g ®
Target Fault Days Fault Percent [Events £021-09-0
CC_CHW
DAT
DAT
sA 76.79 328 [ 11 . [ JII N | I
CC_CHW 23356 1624 | | I 1] EEEN [ | Il WEE |
SA 23507 1634 [ I | HEl | | I Nlmw |/IEe
HC_STM-PHT 56.25 2.80 | N | il ||
G ) —
MG owoy e ton n | | E——
FLAG-
DAT_ABOVE_STREAM_DAT 310 Ll i |
sA 77.04 361 | | fi | M ||
13991 922 In (I nnmnn [ | Il I |,
[ Sensor Calibration Low Offset I [ Sensor Calibration Low Offset I I Actuator Not Closing Fully @@ I
~DAT_ABOVE_STREAM_DAT——CC THW SA
A_a-—’--‘-'_'.‘

I Sensor Disagreement 1 | Active when Signaled Off, based on Temperature Measurement

| sl | Cooling when All CCs Signaled Off, based on Preheat and Stream DATs

SA

I Simultaneous Preheating and Cooling, based on Temperature Differences | | Cooling when All CCs Signaled Off, based on Stream Temperature Measurement

SA




Realized Savings Analytika

A NALYTl K/\ HOME EXECUTIVE DASHBOARD | MYISSUES FAVORITES GRAPHS EQUIPMENT REPORTS ADMIN HELLO, STEVEN % ~
Tasks Savings Numbered By Priority v |Diagnostic By Diagnostic Status v Latest Update Latest Evidence
Recent | My Tasks #Issues | g3
0 0 Implemented | §14 ,176,938 - = 3 36 Hours | 7 Days | 30 Days 36 Hours| 7 Days 30 Days
o
- [ -
7] o
Open | Overdue Not Implemented | §304,614 ; % E 3. A 0 0 1 49 1 02 382
2 ° € L] H
0 0 s Bl B R
56 27 25 10 1339 545 202 157 124
A
fiew: Campus Analysis v Y = A B Issue Creation Date v : ﬂ Sat, 10ct, 2011 to Thu, 1 Jul, 2021 + & & Q
:\ Issue Name ¢ Issue Date Latest Status ¢  Priority ¢ Cost Implemented Implemented CO,Savings ¢  Electricity ¢ Natural Steam ¢ Cl
Number ¢ Opened ¢ Update Savings ¢ CostSavings ¢ Percent @ Gas ¢ w
Date @
AHU-8021 .
] simultaneous heatin o 11/12/2011 12/10/2019 Updated High $55K S0 0% 194 Metric Tons 0 kwh 0 kWh 21255
- . 9 7anvA-004 P " MMBtu
and cooling.
—_ GNZF- i . . v
U AHU DAT reset 7ANYA-014 04/25/2017  12/23/2019 Updated High $42K $0 0% 124 Metric Tons 331 MWh 0 kWh 0 Btu
— RTU-02 leaking GNZF- . . X " 21745
02/03/2017  11/07/2020 Updat High 1K 0 0% 152 Metric T 0 kWh 0 kWh
J preheat valve 05MTN-005-c fo3/ forl peated = t 3 e lons MMBtu
— Inefficient economizer GNZF- 505.7
| £ S 05/14/2012 12/23/2019 Updated High 31K 16 K 50 % 100 Metric T 0 kWh 0 kwh
— # operationinRTU-02  05MTN-00s-a ">/ 23} RESIEC L[S > 3 guieians MMBtu ¥
1 »

Show: 50 V¥ issues perpage Total issues: 22



Technology Pilots

water .
stewardship

Our objectives Global Performance 2022
* Reduce our global water withdrawals by 13% reduction of global water withdrawals
15% by 2030 since 2019

_ 13% reduction of water withdrawals in
* Implement water stewardship and water scarcity areas
efficiency plans for 100% of our

manalseturing: sies by 2030 Sanofi was scored A- on the CDP Water

Security questionnaire

L

Sgme’, CEO (\ ALLIANCE FOR
. e ~ WATER WATER STEWARDSHIP

!! ¢4 MANDATE e —




New Technology Pilots
Open Cell Cooling Towers — 10%+ Chiller Savings, 20% Water Savings

—

What is an Electrocell? -

we | . e

"‘, ‘ ' ‘i’ Uiy

An Electrocell is an electrostatic precipitator
that removes contaminants from open
condenser water systems down to 1 micron.

v —

This low maintenance piece of equipment
cleans water through electrolysis with the use
of static mixers versus using traditional
filtration devices. The media is re-usable.

The unit purifies the water so there is no
longer build up of debris on the inside of
chiller tubes increasing heat transfer through
the changing of water properties.

1 TR,

18



New Technology Pilots

How dose it work: The ElectroCell high-voltage patented DC electrode technology acts as a capacitor within a grounded metal vessel. The
energy is dissipated in the form of a static field through a dielectric insulator. Its potential is to the grounded pipe surface. This static field
acts as a mechanical dissolved solid separator, which in turn relaxes the water and reduces surface tension throughout the entire system.
Heat transfer resistance factors in a typical system are as follows:

1. Biofilm (R1)

2. Mineral surface deposit (scale) (Rz)
3. Suspended Solids (R3)

4. Boundary layer (Ra)

——

Piping before and after treatment

Surface tension of water before and after electrolysis
The fourth resistance factor is seldom mentioned because it is constant under standard conditions. ElectroCell’s technology significantly
reduces the BL and surface tension of the condenser water (which is closely related to viscosity). Accordingly, we transition to turbulent
flow at a reduced velocity as predicted by the Reynold’s (Re) number formula.

Re = rvD / u = fluid density x fluid velocity x pipe internal diameter / fluid dynamic viscosity

Taken together, reduction in the four heat transfer resistance factors have its greatest affect in the tube bundle within the condenser
heat exchanger. Significant reduction from the 4 heat transfer resistance factors increases overall heat transfer capability (heat flux)
reducing system power per delivered ton as described below. e g 7

= A = area that the heat is flowing through (m?)

Decreased delta T across the temperature bundle (on the water side and refrigerant side) o LN

= U = conductance of the layer (W/m?K)
Q=U*A%* (T2-T1) U=1/RT where RT =R copper tube + R1 + R2 + R3 + R4, where R copper tube is constant. As R1, Rz, R3 and Ra4

decrease, U increases, because Q is essentially constant that follows so T2 must decreases, and delta T must also decrease resulting in an
average temperature decrease across the water side and refrigerant side of the condenser heat exchanger. 19




New Technology Pilots

Electrocell Installation, customized skid to fit narrow space

Condenser water before
start-up (looks clean)

Magnetic rod reﬁoved for Particles removed from
EC-6000 as installed in the 70 NYA chiller plant in Framingham Massachusetts  cleaning condenser water in 1 week

Note: If installed on the closed loop side of the system, system will clean all piping and coils resulting in higher heat lgr(')ansfer.



Savings Summary from 3 Pilots
IMVP Validated Savings

International Measurement and Verification Protocol

alidated Annual Savings from 3 Electrocell Installations (8, 55, 70 NYA)

* Measured Electrocell Annual MwH Savings 2,038 MwH
* Site Energy Reduction Electricity 3.2%

* Annual Metric Tons Carbon Avoided 456 MTCO:
Total Annual Savings Water and Electricity $ 403,714
* 15 Year Equipment Net Present Value (at 4.5%) S4,1m

* Opex/Capex Investment for Sanofi (3 Installs) S 715k

* Internal Rate of Return (15 Year) 80%

* Simple Payback on Investment 11 Months

* Gallons of water saved Annually 6.1m




Conclusion & Discussion

Steven Driver Ph.D.

International Energy Leader
10 California Ave, Framingham, MA 01701
Cell: +1-508-889-1865

sanofi

steven.driver@sanofi.com




About your Presenter

Steven Driver, Ph.D. has over 35 years of experience in engineering, project
management, mechanical system design, commissioning, and energy auditing.
Steve is an alumnus of Northcentral University where he earned his Ph.D. in
Engineering and Technology (2010) with a concentration in building
commissioning.

Steve is also an alumnus of Norwich University (2004) where he earned his MBA
specializing in Engineering Administration and Northeastern University (1997)
where he completed his graduate certificate in mechanical systems engineering.

Steve is a board-certified energy manager (CEM) and auditor (CEA). At this time, he
has acquired three copyrights, two publications, and several U.S. patent associated
with Sustainable Building Commissioning ™ technology. Having completed
numerous energy audits Internationally, Steve continues his mission to reduce
carbon emissions and cost through the promotion of innovative technologies.




