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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 AI and ISO 50k will be 
reviewed. Ongoing energy & water reduction pilots will 
also be shared.

Discussion Summary



About Sanofi 



CO2 Emissions Scope 1+2 Target: 2025 - (-35%)
2030 – (-55%)

Renewable Electricity Target: 2025 - 75%
2030 - 100%

Energy Usage (Gas + Elect) Target: 2025 - (-15%)
Vs. 2022 Baseline

Sanofi Environmental Goals



Energy 
Optimization

Combining RCx/Ocx
(sustainable 

commissioning™), data 
analytics, ISO 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

Defining the Main Pillars of Focus
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• Preform an Operational & Function Energy Audit (Functional: Interview facility 
operations personnel – Operational: use dataloggers, infrared, and other in-field energy 
measurement equipment)

2

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

3

• 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)

4
• Connect BMS HVAC System to Fault Diagnostics (Keep your building tuned-up 

continuously with respect to energy consumption to insure sustained performance over 
time)

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

Derive a Sustainable Business Concept
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Objectives Results

* Projects implemented 
on an annualized KwH 
impact basis

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.

Define the Energy Roadmap

MwH

* 15.5 GwH Gas + Elect Projects Implemented in 2022



Energy audit / assessment 

Implement energy measures from audits (M&V)

LED light conversions / controls upgrades

Building optimization / Ocx and RCx

High output solar 
accelerator

Wind turbine / hydro

Optimization (2022-2025)

Air change reductions / demand control ventilation

Achieve 55% Carbon 
reduction (2030)

2025  – Achieve 35% Carbon 
Reduction (2025)

Electric 
boilers

Solar-
capacitor
windowsSteam heat pump

On-site 
renewable 
storage

Battery demand 
response

Cimetrics Fault Detection and HVAC issues remediation

Hydrogen Fuel cells

Solar hot water 
Generators + CHP

Ground Source
Heat PumpsHigh to Low Voltage

Transformation

Phase change
material storage

Real-time COP control

Wireless 
Micro-sensors

Electrocell Chiller 
Efficiency

Maintain ISO 50k compliance

Key Notes

1. Focus on achievable goals.
2. Incorporate energy into all new construction and 

retrofits (LEED)
3. Achieve asset optimization for sustainable 

performance
4. New technologies in constant evolution of 

development

Heat recovery chillers

Advanced lighting
systems

Resource Advisor Online metering and alarming

Carbon Capture

Recyclable 
battery stacks and 

walls

Artificial HVAC
control

Set KPI’s on COP

Phase change energy 
storage

Vapor compression
HP

Start 2022

CFC free Refrigerants

Service compress air 
and steam leaks

What technologies will you use in your roadmap?



35%
Biogas 

Energy Roadmap and Itemization Examples



ISO 50000 Energy Management System

Chillers, Boilers, AHUs, VAV Boxes, Dampers, Valves, Meters

Plant Connectivity

Epi Data Lake 

(Process and HVAC)
Resource Advisor

Performance Analytics

Other Data 

source

A

Local BMS 

Systems

Monitoring incoming utilities 
Gas and Electric in real time

Monitoring COP on significant 
energy consuming equipment 
through RA.

B

C
Algorithmic fault diagnostics 
for HVAC Cimetrics

Site Utility Energy 
Manager

D
Building intelligence (CO2 
control, air flow reduction, setbacks 
in real time)Ar
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Site Utility Energy 
Manager A B

Site Local Epi Data Collection Cimetrics Analytika

Fault Diagnostics
C

D

Understanding the Value of Digitalization



The ISO50001 system ensures leadership is 
committed to reducing energy with a focus on 
the environment.

A successfully implemented system results in 
improved energy performance through the 
planning, supporting, and monitoring of key 
process indicators (KPIs). 

The process helps assist in facilitating culture 
change (employee awareness) around 
responsible use of energy and energy 
management proficiency to avoid carbon taxes.

Why ISO 50001 ?



Using AI to Interface with the ISO50001 System
DEFINE QUALIFICATIONS

DEFINE BASELINE METHODOLOGY

DEFINE BOUNDARIES



Using AI to Interface with the ISO Systems

Monitor using AI

Measure SEU’s with FDD



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



Using Analytika for Root Cause Analysis



Realized Savings Analytika



Technology Pilots
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What is an Electrocell?

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

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.

New Technology Pilots
Open Cell Cooling Towers – 10%+ Chiller Savings, 20% Water Savings
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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)  (R2)
3. Suspended Solids (R3)
4. Boundary layer (R4)

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 / µ  = 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. 

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

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, R2, R3 and R4

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.

Piping before and after treatment Surface tension of water before and after electrolysis

New Technology Pilots
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Particles removed from 
condenser water in 1 week

Condenser water before 
start-up (looks clean)

Magnetic rod removed for 
cleaningEC-6000 as installed in the 70 NYA chiller plant in Framingham Massachusetts

Electrocell Installation, customized skid to fit narrow space

New Technology Pilots

Note: If installed on the closed loop side of the system, system will clean all piping and coils resulting in higher heat transfer.
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Savings Summary from 3 Pilots
IMVP Validated Savings
International Measurement and Verification Protocol

Validated 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 MTCO2

Total Annual Savings Water and Electricity      $ 403,714

• 15 Year Equipment Net Present Value (at 4.5%) $ 4,1m

• Opex/Capex Investment for Sanofi (3 Installs)     $ 715k

• Internal Rate of Return  (15 Year) 80%

• Simple Payback on Investment 11 Months

• Gallons of water saved Annually 6.1m



steven.driver@sanofi.com

Steven Driver Ph.D.

International Energy Leader
10 California Ave, Framingham, MA 01701

Cell: +1-508-889-1865

Conclusion & Discussion



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.

About your Presenter


