Electrocell Savings Validation and Case Study for

Massachusetts Pharmaceutical Company




Energy Efficiency & Sustainability
Ways of Working SpC Engineering i Key Initiatives for 2022

Key attributes of energy improvements at sites

Maintain constant communication with site EMs tracking progress
Implement Energy Management System (EnMS) and 1SO 50k
Virtually attend ISO 50k audits, communicate findings with other
sites

Continue to promote L3 digital fault diagnostics where applicable
Continue to promote new technology pilots at sites for scale-up
2022-2024 sustainability projects (ex: Electrocells, UVC, solar
heating, solar voltaic, heat recovery chillers, heat pumps, carbon
capture)

To Do Do o Do

Energy efficiency on new investment projects at sites

Complete sustainability energy assessments for new projects >1Mu
Consider new technologies for implementation (deviate from norm)
Ensure adequate building controls are in place for L3 digital fault
diagnostics (Cimetrics Analytika)

Complete energy models where applicable on larger projects to
understand consumption and cost requirements

Leverage Framingham Energy Pilot (B2022) over the SpC network

o Do oo o
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What is an Electrocell?

An Electrocell system is an electrostatic precipitator which removes particles from open condenser cooling tower
water streams down to 1 micron. This low maintenance piece of equipment cleans the water through electrolysis
versus using sand filtration which uses significant pumping energy. The unit cleans the water so clean there is no
longer build up of debris on the inside of the chiller tubes. Introducing an electromagnetic field to water changes the
surface tension of the water resulting in better heat transfer.

el -

Energy Savings

Because the condenser water is so clean from this process, cleaning chiller tubes
is no longer necessary. When chiller tubes are clean, heat transfer is increased
resulting in a higher coefficient of performance, the result is energy savings.

Water & Chemical Savings

There are chemical and water savings as well. Large amounts of chemicals used
to suspend solids in the condenser water and flush them out with city water is no
longer needed. Chemicals are still required for conductivity and biocidal control.
The result is a significant reduction in water and chemical consumption.

Carbon Emissions Savings
Higher chiller efficiency (coefficient of performance) and reduced pumping power
results in less kilowatts consumed. Less kilowatts = Less carbon emissions!




Energy Efficiency & Sustainability

Overview of Technology

Installation Drawings
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Energy Efficiency & Sustainability
Validated Energy and Water Savings Results of Installed Electrocell Units

Summary of Savings

Compressor Compressor Avg Annual Annual Water Annual
Chiller Demand Demand Monthly Electric Energy cavi Water Total
Plant Reduction Reduction Reduction Savings Savings [kG:ﬂs Savings = Savings
(kW /tan) (percent) (kW) (MWh) (usD) (usD)
55 NYA 0.08* 13.9% 65 569 576k 1275 521k 597k
70 NYA 0.12® 14.6% 126 1100 5148k 2061 534k 5181k
Total 191 1673 5224k 3336 855k $279k

Not included are chemical water treatment and reduced maintenance savings.

Utility Rates
Water Energy Demand
Oct -May $16.38/kGal $0.086/kWh S29/kW
June-Sept 516.38/kGal 50.086/kWh 539/kW

a—compressor demand reduction analysis completed by Cimetrics, kWh and water savings by EMA.
b — compressor demand reduction, kWh, and water savings completed by EMA.

Local utility incentive up to 50% of the Project Cost

Annual savings = $279k (Rebate $489k project cost/2=$244k) $489k-$244k = $245k cost

10.5 Months Payback and 375 MTCO2 Annual Carbon Reduction !
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Investment Performance Summary

Project Totals for 55 + 70 Electrocell Installation

Total Project Kwh Savings 1,161,487
Total NPV (at 4.5%) $2,083,410
Total Investment -$489,110
Average IRR (two installations) 51.6%

Importantly Noted: These numbers do not include the
escalation of energy and water costs over the 15 year
life cycle so actual savings realized will be significantly
higher over time.

The same would apply to chemical treatment savings.
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Third Party Energy Savings Validation for Utility
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