STATE OF CONNECTICUT
CONNECTICUT SITING COUNCIL

PETITION OF VFS, LLC. PETITION NO.
FOR A DECLARATORY

RULING FOR THE LOCATION AND
CONSTRUCTION OF A 920 KILOWATT

FUEL CELL CUSTOMER-SIDE DISTRIBUTED
ENERGY RESOURCE WITH COMPANION
1.99-MEGAWATT BATTERY ENERGY
STORAGE SYSTEM

AT QUINNIPIAC UNIVERSITY,

NORTH HAVEN CAMPUS

370 BASSETT ROAD NORTH HAVEN, CT

PETITION OF VES, LLC AS AN AGENT
FOR A DECLARATORY RULING

Pursuant to Conn. Gen. Stat. 8§ 4-176 and 16-50k(a) and Conn. Agencies Regs. 8 16-50j-38 et

seqg., VFS, LLC. (“VFS”), as an agent for and on behalf of its Customer Quinnipiac University

(“Quinnipiac”), requests that the Connecticut Siting Council (“Council”) approve by declaratory

ruling the location and construction of a Customer-side distributed resources project comprised

of Two (2) new natural-gas fueled PureCell® Model 400 phosphoric acid fuel cells (“Fuel Cell”)

and AESI TeraStor 7200 Battery Energy Storage System and associated equipment (the

“Facility”), providing 920-Kilowatts (“KW”) (net) of power to the University facility located at

370 Bassett Rd., North Havern, CT (See Attachment 1 GA 1.1 I). The Facility will be installed,

owned, operated, and maintained by VFS, LLC.
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Conn. Gen. Stat. § 16-50k(a) provides that:

Notwithstanding the provisions of this chapter or title 16a, the council shall, in the
exercise of its jurisdiction over the siting of generating facilities, approve by
declaratory ruling . . . (B) the construction or location of any fuel cell, unless the
council finds a substantial adverse environmental effect or of any customer-side
distributed resources project or facility . . . with a capacity of not more than sixty-five
megawatts, as long as such project meets air and water quality standards of

the Department of Energy and Environmental Protection.”

l. INTRODUCTION

The proposed Facility will be a Customer side distributed resource under 65 MW that
complies with the air and water quality standards of the Department of Energy and
Environmental Protection (“DEEP”). VFS submits that no Certificate of Environmental
Compatibility and Public Need is required because the proposed installation will not have a

substantial adverse environmental effect. Contacts for the project are listed below.

Steve Pearson Gerry Conboy

5827 Terex 5827 Terex
Clarkstown, MI 48346 Clarkstown, MI 48346
248.417.0674 702.302.8869
spearson@vfsmi.com gconboy@vfsmi.com

. DESCRIPTION AND PURPOSE OF THE PROJECT

The Facility will be a customer-side installed distributed generation resource with

interconnection at the Quinnipiac North Haven Campus Facility providing electricity to the host
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facility. The proposed installation consists of two (2) concrete pad mounted 460KW Model
400+ Fuel Cells manufactured by HyAxiom, Inc. in South Windsor, Connecticut, a TeraStor
7200 Battery Energy Storage System (“BESS”) Manufactured in Hudson Mass. (See Attachment
#2 for Data Sheets) The overall dimension of the individual Fuel Cells is eight feet four inches
wide by twenty-seven feet four inches long by nine feet eleven inches tall and the BESS
measures 27’ x 12°-5” x 8’-2”. The Fuel Cells and BESS are totally enclosed and factory-
assembled and tested prior to shipment. The associated electrical equipment will be ground
mounted directly adjacent to the fuel cells. The overall dimensions for the fenced area containing

the facility is 51 x 106°.

As a power installation the proposed facility will deliver 920 KW of clean power. The
BESS is rated at 1.99 mw and will be utilized for Peak Shaving. The completed facility will be

capable of a maximum total efficiency of approximately 64%.

The Fuel Cells are designed to have a minimum 20-year product life. This requires
overhaul or replacement of major components after 10 years of operation. Components requiring
overhaul include the cell stack assemblies and components in the fuel processing system. The

BESS is fully monitored and requires maintenance on an “as needed” basis.

. SAFETY

The Fuel Cell is certified by CSA international to meet strict ANSI/CSA FC-1 2014
safety standards to protect against risks from electrical, mechanical, chemical, and combustion
safety hazards. The Fuel Cell will be installed in accordance with NFPA 853. The BESS is

manufactured to be UL 9540 and NFPA 855 2026 compliant. In accordance with Public Act 11-
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101, the fuel line pipe cleaning procedure uses inert nitrogen gas or atmospheric air. The
following items are a few of the safety measures incorporated into the design. VFS, LLC.
through HyAxiom routinely offers on-site training to First Responders on all projects. Once the
final design is complete a formal site-specific Emergency Response Plan will be created and

implemented. Please also refer to the sample Emergency Response Plan in Attachment #3.

A. Fire Protection

The Fuel Cell design incorporates a combustible gas sensor and thermal fuses located throughout
the Fuel Cell cabinet. The detection of a potential combustible gas mixture, a fire, or the failure
of this detection circuit will result in a Fuel Cell shutdown, closing of the natural gas supply
valves, and a subsequent inert gas (nitrogen) purge of the Fuel Cell stack and fuel processing
system. This event will also result in an alarm callout notification to HyAxiom service personnel.
The Fuel Cell is designed with an integral stop button on the outside of the enclosure to enable
immediate shutdown in the event of an emergency. There is also a site-installed manual gas shut-
off valve and electrical disconnect switch easily accessible to emergency personnel. The BESS Is

monitored in real time for over temperature and smoke.

B. Gas Leak

The Fuel Cell is designed with a physical barrier that separates the equipment handling
combustible gases (fuel compartment) from electrical or potential spark-creating equipment
(motor compartment). The fuel compartment is maintained at a negative pressure relative to both

ambient and the motor compartment in order to ensure that any gas leaks do not reach the
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electrical equipment in the motor compartment. The cabinet ventilation system (“CVS”) is

designed to dilute a potential gas leak in the fuel compartment to non-combustible levels.

C. Cell Stacks and Hydrogen

The Fuel Cell operates by converting hydrogen to DC electricity. Hydrogen is lighter than air
and thus does not pool like other fuels and will readily dissipate with proper ventilation, making
it less likely to ignite. Also, the Fuel Cell does not store hydrogen; instead, it produces hydrogen-
rich gas at a rate equal to what it requires to produce power. The Fuel Cell stack is wrapped in a
fire-retardant blanket. There are no materials inside the unit that would sustain a flame. There is

no large volume of gas or any ignition that occurs within the cell stack.

D. Phosphoric Acid

Phosphoric acid is an integral part of the fuel cell system, acting as the electrolyte within the fuel
cell stack. Phosphoric acid is a surprisingly common substance that is contained in common cola
drinks. A leak of phosphoric acid is not possible because there is no reservoir of liquid:
phosphoric acid is constrained within the porous structure of the fuel cell stack material by

capillary action.

E. Fluid Leak

The only fluid source is water. All piping systems and pressurized water vessels are designed and
fabricated to the appropriate ASME codes. Water produced through the electrochemical process

is “pure” water and is reclaimed and reused by the process. Water mixed with propylene glycol
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and a rust inhibitor (to prevent rust and freezing in colder climates) is also used in the external

cooling module.

IV. HAZARDOUS MATERIALS

The Fuel Cells are capable of delivering 460 kW of electric power each. As with other fuel cell
technologies, hydrogen and oxygen combine in the presence of a catalyst, which causes an
electrochemical reaction to produce an electric current. A phosphoric acid fuel cell uses an
inorganic, concentrated phosphoric acid as the electrolyte, allowing the electrochemical reaction
to take place. The Fuel Cell also employs on-board natural gas reforming as part of the balance
of plant to provide hydrogen to the fuel cell. Within this Fuel Cell, there are only two
components that contain hazardous material: the Cell Stack Assembly (“CSA”) and the
Integrated Low-Temperature Shift Converter (“ILS”). Neither of these components present risk
when servicing the Fuel Cell. The material in both the CSA and the ILS is classified as
hazardous material for the purposes of shipping. The CSA is classified as a “bulk bin,” made
from the repeating elements of the Fuel Cell stack. Some of these repeating elements are porous
carbon graphite plates. The phosphoric acid used as the electrolyte is contained by capillary
action within the pores of these plates. The ILS is a tank containing a self-heating solid catalyst
composed of copper, zinc oxide, and alumina. Safety Data Sheets (“SDS”) are available in the

Sample Emergency Response Plan (See Attachment #3).
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A. Shipping of Hazardous Material

The Fuel Cell is classified as “hazardous in transportation” under the U.S. Department of
Transportation (“DOT”) 49CFR regulations, and likewise as dangerous goods under the
International Maritime Dangerous Goods (“IMDG”) regulations. The description of hazardous

materials contained within each Fuel Cell are listed in subsections B and C below.

B. Integrated Low Shift Converter

The tank, a non-DOT specification container as described below, is a SELF HEATING SOLID
INORGANIC N.O.S. (contains metallic copper on zinc oxide and alumina), CLASS 4.2,

UN3190, PGII, 900 Ib. net wt. of hazardous material.

C. Cell Stack Assembly

The bulk bin, a non-DOT specification container as described below, is a SOLIDS
CONTAINING CORROSIVE LIQUID N.O.S. (contains phosphoric acid), Class 8, UN3244,
PGII, 1200 Ib. net of hazardous material. The amount of phosphoric acid in the Fuel Cell complies

with all applicable state and federal regulations. The exact amount of phosphoric acid is proprietary

technical information and is less than the 5,000 Ib. reportable quantity under 40 CFR 117.3.

D. Integration into Fuel Cell Power Plant

The above items are individual components assembled side by side, with other non-hazardous
components, to form one complete Fuel Cell. The containers holding the hazardous material are
non-DOT specification containers. DOT regulations allow for the transportation of the hazardous

material noted above in non-DOT specification portable tanks and closed bulk bins, as used for
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the shipment of the Fuel Cell. IMDG regulations require United Nations (“UN”) specified

containers or an exemption for international ocean transport.

E. Servicing of Product with Hazardous Material Present

The hazardous material contained within the CSA and the ILS presents no danger to installation
and service personnel because direct exposure to the material is not possible. Under normal
operating conditions, each container, as defined above, will contain its hazardous material for the
life of the component. When end of life requires replacement of either component, no special
precautions need to be employed with respect to handling because hazardous material will not

come in contact with service personnel.

F. Hazardous Waste

The Fuel Cell and BESS do not produce any hazardous waste emissions.

V. THE SITE

The Facility is proposed to be located entirely on the 100 acre Site immediately North of
the Back up generator and the electric switch gear structure at 370 Bassett Rd. North Haven, CT.
The site is zoned LO3 by the town (attachment #4). The surrounding parcels bordering the East
of the host property are zoned for T4 (commercial), To the North R3, and to the West RS3.
Attachment #5 shows an aerial map of the location of Facility on the Site. The nearest

residential properties are over 870°to the North of the proposed Facility. There is a forested area
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separating the Facility from the residential areas and no trees are required to be removed for the
installation of the Facility. The nearest airport, is Tweed New Haven Airport some 9 miles from
the Facility site. The proposed Facility will be a maximum of 10 feet above ground level and

does not fall under the FAA notification requirement of 14 CFR Part 77.9 (Attachment #6).

VI. PROJECT BENEFITS

Fuel cell technology represents an important step in advancing Connecticut’s goal of
diversifying its energy supply through the use of renewable energy, as expressed in Connecticut
General Statutes Section 16-244 et seq. The Facility will serve as a cost-effective clean energy
source while also reducing the demand for grid electricity from this location. Further, this Fuel
Cell installation will support the efforts of the State of Connecticut to be a leader in the
utilization of fuel cell and battery technology. Further the deployment of the BESS benefits the
University through Peak Shaving significantly reducing Utility charges.

Because a fuel cell does not burn fuel, the system will significantly reduce air emissions
associated with acid rain and smog. Emissions standards of Connecticut will further be
discussed in the next section. The Facility is designed to operate in total water balance — no
make-up water is normally required after start-up and no water discharges to the environment

will occur under normal operating circumstances.

VIl.  ENVIRONMENTAL EFFECTS

1. Water, Heat and Air Emissions
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The proposed installation will have no substantial adverse environmental effect. The

installation and operation of the Fuel Cell will meet all air and water quality standards of DEEP.

Section 22a-174-42 of the Regulations of Connecticut State Agencies (“RCSA”)
governing air emissions from new distributed generators exempts fuel cells from air permitting
requirements. Notwithstanding this exemption, the Fuel Cell meets the Connecticut emissions
standards for a new distributed generator as shown in Table 1 below, and no permits,
registrations or applications are required under rules based on the actual emissions of the Fuel
Cell. Furthermore, the Fuel Cell is certified by the California Air Resources Board to meet the
Distributed Generation Certification Regulation 2007 Fossil Fuel Emissions Standards (See
Attachment #7).

Table 1: CT Emissions Standards for a New Distributed Generator

Air Pollutant CT Emissions Standard | PureCell Model 400 Fuel
(Ibs/MWh) Cell System at Rated Power
(Ibs/MWh)
Oxides of Nitrogen 0.15 .01
Carbon Monoxide 1 .02
Carbon Dioxide 1650 1,049

With respect to water discharges, the Fuel Cell is designed to operate without water
discharge under normal operating conditions. To the extent that minimal water overflow may
occasionally occur, such discharges will consist of de-ionized water and will be directed to a site
dry well. This discharge will be incorporated into the overall site design. The Fuel Cell operates
in water balance below 86°F. The initial fill requires 350 gallons of water each Fuel Cell. The

amount of make-up water above 86°F increases linearly from Ogpm to 1gpm at 110°F.
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The Facility will also meet state criteria thresholds and projected emissions for all
greenhouse gases defined in as Section 22a-174-1(49) as shown in Table 2. Section 22a-174-
1(49) states the following: “Greenhouse gases” or “GHGs” means the aggregate of the following
six components gases: carbon dioxide (CO2), methane (CH4), nitrous oxide (N20), sulfur hexa
fluoride (SF6), any hydrofluorocarbon (HFC) or any perfluorocarbon (PFC).” There is no
defined criteria threshold for these compounds, however Section 22a-174-1(21) provides a
method for computing carbon dioxide equivalent emissions “CO2e.” The proposed Facility will
have no emissions of SF6, HFC, and PFC. Emissions of CH4 and N20 will be very low and will
not contribute significantly to the GWP of the proposed facility.

Table 2: PureCell® Model Emissions Data

Emission Projected GWP in 40 CFR | Projected
Type Emissions 98, Table A-1 CO2e

CO2 2025 ton/yr 1 2025 ton/yr
CH4 <0.02 ton/yr 25 <0.5 ton/yr
N20 <0.01 ton/yr 298 <3 ton/yr
SF6 N/A 22,800 N/A

HFC N/A 12 to 14,900* N/A

PFC N/A 7,390 to 17,340 N/A

Current control technologies are not commercially available to reduce the greenhouse gas

emissions from the Facility.
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3. Wildlife and Habitat

According to the relevant portion of the CT DEEP Hamden Natural Diverse Database
Areas Map (See attachments #8), the proposed Site is not located within the Natural Diversity

Data Base Areas.

Noise Analysis

Based on the engineering study results conducted by a professional acoustical engineer of
the proposed Site dated January 29, 2025, the noise level of the Facility will not exceed local and
state noise level ordinance levels. Once in full operation further testing will be conducted to
prove compliance with the ordinances. Please review the attached Acoustic Survey Report in

Attachments #9.

5.  Visual Impact

The Facility will not cause any significant visual effects. The proposed site is on a very
large campus situated behind a building adjacent to the Facilities Maintenance garage and

refueling station. . The Facility would be visible only from the Site driveways while on site.

6. Public Notice

Notice was provided via USPS mail to all property owners, abutters and Federal, State

and Local officials pursuant to Conn. Agencies Regs.816-50j-40(a). VES, LLC’s copy of the
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notice letter, Abutters list and Abutters’ Map are included in Attachments 10, 11 and 12. Prior to
filing this Petition, VFS, LLC sent notices to all applicable Federal, State and Municipal officials
of Hamden as listed in Attachment 13. Proof of mailing for all notices is shown in Attachment
#14. VFS and Quinnipiac University met with officials from the Town on April 24 to introduce

and explain the project.

Project Decommissioning Plan

Following the 20-year operational life of the Facility, the decommissioning plan is as follows:

A) Isolate, lock out and disconnect all piping for cooling module at the power module. Remove
gas piping to the unit. Disconnect nitrogen purge system at power module.

B) Disconnect all electrical conductors and conduit at the Fuel Cell to include electrical power,
cooling module power, and nitrogen pressure switch. Shore power to be maintained to the unit to
maintain temperature as needed.

C) Contractor will work in concert with HyAxiom’s Service Department personnel during
decommissioning and shutdown.

D) Return Site to original condition with the exception of the concrete pads.

E) The decommissioned Fuel Cell will be stripped, the parts are separated and either recycled,
reclaimed or transported to landfill.

F) The BESS will be disconnected electrically and returned to the manufacturer for recycling.
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7. Aquifer Protection Area, Coastal Boundaries, and Flood Zones

Based on an analysis of the Federal Emergency Management Agency’s (“FEMA”)
National Flood Insurance Program (“NFIP”) flood mapping data for Hamden (See Attachment
#15), the proposed Facility is not located within a 100 500 year flood zone and being placed at
approximate elevation 386°. The fuel cells and associated electrical equipment will be installed at
or above elevation 386°. The Site is in already fully developed area of the campus with an
existing facilities maintenance building adjacent to the Site. The Facility will be located some
1800” to the West of the nearest Aquifer Protection Area. Having referenced GIS mapping no
wetlands or water courses are on or near the proposed Facility installation property. No negative
impact to watercourses and wetlands is anticipated throughout the construction or operation of

the Fuel Cell.

8. Cultural Resources.

The proposed Facility will be located in an already developed commercial property,
consequently construction and operation of the Fuel Cell will have no unpleasant effect on any

cultural (historical and archaeological) resources in the area.

9. Natural Gas Desulfurization Process

Sulfur is present in pipeline natural gas. It is primarily used as an odorant so leaks can be
easily detected. Unfortunately, sulfur is also a poison to fuel cell systems and must be removed
by the Fuel Cell. For further details of desulfurization please refer to the attached

Desulfurization Memo (See Attachment #16).
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VIIl. CONSTRUCTION AND MAINTENANCE

VFES, LLC. plans to start construction work by June 2025. Construction will take
approximately sixteen weeks, followed by approximately four weeks of testing and startup.
Regular working hours for the proposed project are Monday through Friday from 8:00 am to
5:00 pm. VFS and its contractors will fully cooperate with the Town Inspector and will follow

all Town of Hamden and Connecticut State construction policies and codes.

IX.  LOCAL INPUT AND STATE FUNDING

VFS, LLC. has shared plans for the project with the local officials and plans to present the plans
for the installation of the Facility. This project has been awarded a contract to sell Low Emission
Renewable Energy Credits (LREC) to United Illuminating through the CT Low and Zero
Emission Renewable Energy Credit Program. VFS, LLC. will complete all necessary permitting
before installing the Facility.

X. CONCLUSION

XI.  As set forth above, VFS, LLC. requests that the Council issue a determination, in the
form of a declaratory ruling, that the proposed installation above is not one that would have a

substantial adverse effect, and, therefore, that a Certificate is not needed.

Respectfully submitted,
Steve Pearson

5827 Terex
Clarkstown, MI 48346

spearson@vfsmi.com....................oeeeees
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1
HyAxiom“ PureCell®
Model 400

A Doosan Company

PURECELL SYSTEM BENEFITS PURECELL SYSTEM COMPETITIVE ADVANTAGES
Energy Security Long Life Grid-Independence
Proven PAFC fuel cell technology Industry leading cell stack life assures high Proven performance delivering power
availability and low service cost when the utility grid fails
Energy Productivity Modular & Scalable Load Following
Increased efficiency and continuous . . . : :
on-site generation reduces Solutions fgr multi-megawatt applications to Ca_pa_ble of dispatching power to match
energy costs meet growing energy demand building needs
Experience Small Footprint
Energy Responsibility
o Most knowledgeable and experienced team Highest power density among clean
Ultra-low emissions equals in the industry generation technologies
sustainability
High Efficiency Flexible Siting
Up to 90% total CHP Efficiency Indoor, outdoor, rooftop, multi-unit
RATED POWER OUTPUT: 460KW, 480VAC, 60HZ FUEL
................................................................................ Natural Gas
Characteristic — = 10 to 14 in. water (25 - 35 mbar)
460kW 440kW
i 1
Electric Power Output kKW/kVA 460/532 440/517 o VN 0.02 Ibs/MWh (0.009 kg/MWh)
Electrical Efficiency! %, LHV 43.5% 44.4% 160 DU 0.01 Ibs/MWh (0.005 kg/MWh)
Peak Overall Efficiency %, LHV 90% 90% VOUC ottt sssse s 0.01 Ibs/MWh (0.005 kg/MWh)
Gas Consumption? MMBtu/h, HHV (kW) 4.00 (1,172) 3.75 (1,098) SO rirerrrrire s ————————— Negligible
Gas Consumption?2 SCFH (Nm3/h) 3,902 (104) 3,657 (98) Particulate Matter.........coovvirieninii e Negligible
High Grade Heat Output CO, (electriconly) vuueaesrarierssseresinssssiesissssaneas 1,006 Ibs/MWh (456 kg/MWh)
@ up to 250°F17 PREICH dsUiE) LS 567 Ibs/MWhS (257 kg/MWh)
Low Grade Heat (WItH FUll DAL FECOVEY) 1 vavavseesesesesessassesessesesennas 496 Ibs/MWh3 (225 kg/MWh)
Output @ up to MMBtu/h (kW) 1.68 (492) 1.54 (452)
140°F16 OTHER
Ambient Operating Temp ......cooeeeeeeereereene -20°F to 104°F (-29°C to 40°C)
Relative HUMIdity ...........coeoeniiieiicinieneee 0to 95% (non-condensing)
SOUNA LEVE! ... <65 dBA @ 33 ft. (10m)
Water Consumption ........cceveeeereesseensnen None (up to 86°F (30°C) Ambient Temp.)

Water Discharge ................................. None (Normal Operating Conditions)

CODES AND STANDARDS

ANSI/CSA FC1-2014: Stationary Fuel Cell Power Systems

UL1741 SA: Inverters for Use With Distributed Energy Resources
NOTES

1. Average performance during 1st year of operation.

. Based on natural gas higher heating value of 1025 Btu/SCF (40.4 MJ/Nm3)

. Emissions based on 460 kW and 440 kW operation, respectively.

. Fuel cells are exempt from air permitting in many U.S. states.

. Includes CO, emissions savings due to reduced on-site boiler gas consumption.

. With optional equipment.

. Consult with HyAxiom for heat output at varying conditions
HyAxiom, Inc.
Corporate Headquarters
101 East River Drive
East Hartford, CT 06108
(860) 727-2253
www.hyaxiom.com

email: sales@hyaxiom.com

The manufacturer reserves the right to change or modify, without notice, the design or equipment specifications without incurring any obligation either with respect to equipment previously sold or in the process of
construction. The manufacturer does not warrant the data on this document. Warranted specifications are documented separately.
Copyright © 2023 by HyAxiom, Inc. All rights reserved. No part of this publication may be reproduced by any means without prior written consent of HyAxiom, Inc.
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1
HyAxiom’” PureCell®
A Doosan Company MOdeI 400

SYSTEM DIMENSIONS

Power Module

i

i 291t 4in. (8.95m) ‘ j - f
L] =1
E3 o
gftr, lin. 1044
[0ft, Tin. (Z2.62m) -
(3.22m) (3.04m) q
L1 S
=]
Top View Side View

Cooling Module

[ 151,11 in,(4.85m)—j PHYSICAL SPECIFICATIONS

@?}E}%& & s @%ﬁ, T ~ — Power Module  Cooling Module
3T i | | f, 10in. & ft . . Length 29’ 4" (8.95m) 15" 11" (4.85m)
ﬁ’%ﬁ (@ S | i (2:39m) - (1.83m) Width 87" (2.62m) 7'10” (2.39m)
o | gl | e ] L Height 10’ (3.02m) 6’0" (1.83m)
- ' Weight 57,000 Ib (27,216 kg) ~ 3,190Ib (1,447 kg)
Top View Side View
PURECELL ADVANTAGE
OFFSET 3x MORE CO; USE LESS LAND
Apres pf and per MW : : :kWI; /ft? {Year:
| 0.4 400
Wind o Poob b
CAPACITY FACTOR 55 1
Wind 9
- .- | |
36% 30 20 10 75 5 25 0 Ik 2k 3k 4k 5k
CO, OFFSET HyAxiom, Inc.

Corporate Headquarters

539,954 kg 101 East River Drive

Acres of Trees Preserved Acres of Trees Preserved Acres of Trees Preserved East Hartford, CT 06108
8858888883444 83588880440 8888834884040 (860) 727-2253
$888888888088 $888880408 www.hyaxiom.com
$858880008008 § 250k Acres

email: sales@hyaxiom.com

The manufacturer reserves the right to change or modify, without notice, the design or equipment specifications without incurring any obligation either with respect to equipment previously sold or in the process of
construction. The manufacturer does not warrant the data on this document. Warranted specifications are documented separately.
Copyright © 2023 by HyAxiom, Inc. All rights reserved. No part of this publication may be reproduced by any means without prior written consent of HyAxiom, Inc.



American Energy Storage Innovations, Inc.

Presents

TeraStor

Ultra-high density large-scale energy storage

AES' TeraStor™ 7200 Series

AMERICAN ENERGY STORAGE INNOVATIONS

All-in-one, energy-dense TerasStor is
factory-integrated and tested,
arriving on-site and ready for
commissioning in less than six hours.
With an industry-low number of
install connections, the self-powered,
self-cooled, and self-managed unit
significantly reduces on-site
installation and O&M costs.

Under the hood, TeraStor's unique
architecture significantly reduces the
number of parts and potential points
of failure compared to any other
solution on the market.

/\ E_ S I 2 Cabot Rd, Hudson, MA 01749, USA
4 www.aesi-ess.com

AMERICAN ENERGY STORAGE INNOVATIONS

Easy to purchase
Easy to install
Easy to operate

Easy to maintain

7.2

MWh
AC CP/4

7.0

MWh
AC CP/[2

GTaso

300

MWh

per Acre

* 600 MWh per
acre if double
stacked

8.2 (2.56m)
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TS 7200

ALL-IN-ONE factory-installed supercells, PCS, circuitry, cooling & control

AES' TeraStor™

Specifications

AMERICAN ENERGY STORAGE INNOVATIONS

7200 Series

POWER [ ENERGY

MECHANICAL

MANAGEMENT

Redundant
Dimensions Battery voltage/temp.
Cells 280 Ah x 18P (HxWxL) mm 266 x 225 x 1422 Management  sensing/
balancing
Watt-hours Certification UL1973, UN38.3, External . .
per supercell 16,364 Wh & Testing UL9540A Interface Wireless uplink
DC Voltage 2.5-3.6V Density 190 Wh/L Thermal Liquid cooled
AC Energy * Dimensions Energy StorView
cP[4 72Mwh (HxWxL) F 8.2'x12.5'x 27 Management integrated,
CP[2 7.0 MWh x System VSP technology
e . Applications, Many available in
AC Output 0.45-3.6 MVA Certlfl?dtlon uLS540, Operating StorView standard
Power & Testing UL9540A ) .
Modes configuration
AC Output . External Fiber-optic
Voltage 740 VAC 3ph IP Rating P66 Interface ethernet
* Delivered Energy @POI depends on
efficiency rating of equipment installed Integrated 5 yr incl. prev
between Terastor AC output and the POL. Aux Power Self-powered gzg:;:g & factory- Warranty maint. (up to 20 yr
9 installed avail.)




AES' TeraStor™

AMERICAN ENERGY STORAGE INNOVATIONS

7200 Series

Specifications

POWER [ ENERGY

TS 6800 E & TS 7000 E

TeraStor with CAB 1000 external PCS

MECHANICAL

MANAGEMENT

Redundant
Cells 280 Ah x 18P Dimensions — ,q4, 995y 1422 Battery voltage/temp.
(HxWxL) mm Management  sensing/
balancing
Watt-hours Certification UL1973, UN38.3, External ) .
per supercell 16,364 Wh & Testing UL9540A Interface Wireless uplink
AESI
DC Voltage 2.5-3.4V Densit 188 Wh/L Thermal Liquid cooled
® supercell 9 y / a
ACEnergy * Dimensions Energy StorView
: — cP[4 7.0MWh (HxWxL) F 8.2'x12.5"x 27’ Management integrated,
' + CP[2 68MwWh XA System VSP technology
| ' e . Applications,  Many available in
ks ‘ AC Output 1.50-3.4 MVA Certlfls:atlon ULS540, Operating StorView standard
L Power & Testing UL9540A ) :
k\. ) U Modes configuration
AC Output . External Fiber-optic
Voltage 690 VAC 3ph IP Rating 166 Interface ethernet
* Delivered Energy @POI depends on
efficiency rating of equipment installed Intearated 5 vr incl. prev
between TeraStor AC output and the POI. Heating & 9 ! yrinc. prev.
Aux Power Self-powered N factory- Warranty maint. (up to 20 yr
Cooling . .
installed avail.)




AES' TeraStor™

AMERICAN ENERGY STORAGE INNOVATIONS

7200 Series

Specifications

POWER [ ENERGY

TS 6800 & TS 7000

DC-only option for customers, no PCS

MECHANICAL

MANAGEMENT

Sl = g

Redundant
Cells 280 Ah x 18P Dimensions — ,q4, 995y 1422 Battery voltage/temp.
(HxWxL) mm Management  sensing/
balancing
Watt-hours Certification UL1973, UN38.3, External . .
per supercell 16,364 Wh & Testing UL9540A Interface Wireless uplink
DC Voltage 2.5-3.4v Density 188 Wh/L Thermal Liquid cooled
DC Energy * Dimensions Energy StorView
cP/4a 71Mwh (HxWxL) F 8.2'x12.5'x 27’ Management integrated,
' CP[2 6.9MwWh XA System VSP technology
' DC Power e . Applications,  Many available in
cP[4 1825MW sc(?rr;::;::tlon Btggng Operating StorView standard
CP/2 365MW 9 Modes configuration
DC Output . External Fiber-optic
Voltage 1500V IP Rating P66 Interface ethernet
* Delivered Energy @POI depends on
efficiency rating of equipment installed .
between TeraStor AC output and the POI. 690 VAC 3ph Heating & Integrated, 5 yrincl. prev.
X . Aux Power " factory- Warranty maint. (up to 20 yr
* Requires external auxiliary power source. up to 15kW Cooling installed avail)




American Energy Storage Innovations, Inc.

Presents

TeraStor

Ultra-high density large-scale energy storage

AES' TeraStor™ 8000 Series

AMERICAN ENERGY STORAGE INNOVATIONS

All-in-one, energy-dense TerasStor is
factory-integrated and tested,
arriving on-site and ready for
commissioning in less than six hours.
With an industry-low number of
install connections, the self-powered,
self-cooled, and self-managed unit
significantly reduces on-site
installation and O&M costs.

Under the hood, TeraStor's unique
architecture significantly reduces the
number of parts and potential points
of failure compared to any other
solution on the market.

/\ E_ S I 2 Cabot Rd, Hudson, MA 01749, USA
4 www.aesi-ess.com

AMERICAN ENERGY STORAGE INNOVATIONS

Easy to purchase
Easy to install
Easy to operate

Easy to maintain
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AES' TeraStor™

AMERICAN ENERGY STORAGE INNOVATIONS

8000 Series

Specifications

POWER [ ENERGY

TS 8000

ALL-IN-ONE factory-installed supercells, PCS, circuitry, cooling & control

MECHANICAL

MANAGEMENT

*

Redundant
Dimensions Battery voltage/temp.
Cells 314 Ah x 18P (HxWxL) mm 266 x 225 x 1422 Management  sensing/
balancing
Watt-hours Certification UL1973, UN38.3, External . .
per supercell 17,950 Wh & Testing UL9540A Interface Wireless uplink
DC Voltage 2.5-3.6V Density 213 Wh/L Thermal Liquid cooled
AC Energy * Dimensions Energy StorView
cP[4 7.9Mwh (HxWxL) F 8.2'x12.5'x 27 Management integrated,
CP[2 77MWh x System VSP technology
e . Applications, Many available in
AC Output 0.45-3.6 MVA Certlfl?dtlon uLS540, Operating StorView standard
Power & Testing UL9540A ) .
Modes configuration
AC Output . External Fiber-optic
Voltage 740 vac 3 ph. IP Rating P66 Interface ethernet
Delivered Energy @POIl depends on
efficiency rating of equipment installed Integrated 5 yr incl. prev
between Terastor AC output and the POL. Aux Power Self-powered gzg:;:g & factory- Warranty maint. (up to 20 yr
9 installed avail.)




AES' TeraStor™

AMERICAN ENERGY STORAGE INNOVATIONS

8000 Series

Specifications

POWER [ ENERGY

TS 8000 DC

DC-only option for customers, no PCS

MECHANICAL

MANAGEMENT

Sl = g

Redundant
Cells 314 Ah x 18P Dimensions — ,q4, 995y 1422 Battery voltage/temp.
(HxWxL) mm Management  sensing/
balancing
Watt-hours Certification UL1973, UN38.3, External . .
per supercell 17,950 Wh & Testing UL9540A Interface Wireless uplink
DC Voltage 2.5-3.4v Density 211 Wh/L Thermal Liquid cooled
DC Energy * Dimensions Energy StorView
CP[4 7.9MWh (HxWxL) F 8.2'x12.5"x 27’ Management integrated,
' CP[2 7.7MWh XA System VSP technology
' DC Power e . Applications,  Many available in
cP[4 183MW sc(?rr;::;::tlon Btggng Operating StorView standard
CP/2 365MW 9 Modes configuration
DC Output . External Fiber-optic
Voltage 1500V IP Rating P66 Interface ethernet
* Delivered Energy @POI depends on
efficiency rating of equipment installed .
between TeraStor AC output and the POI. 690 VAC 3ph Heating & Integrated, 5 yrincl. prev.
X . Aux Power " factory- Warranty maint. (up to 20 yr
* Requires external auxiliary power source. up to 15kW Cooling installed avail)
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DISCLAIMER

HyAxiom reserves the right to change or modify, without notice, the design or equipment specifications of the
PureCelle system Model 400 without obligation with respect to equipment either previously sold or to be sold.
This guide is provided by HYAxiom, and no liability will accrue to HYAxiom based on the information or
specifications included herein. No warranties or representations are made by this guide and no warranties or
representations shall apply to the equipment except as stated in HyAxiom’s standard terms and conditions of sale
applicable at the time of purchase, a copy of which will be provided upon request. The Model 400 is designed to
provide safe and reliable service when operated within design specifications, according to all applicable
instructions, and with the appropriate operating materials. When operating this equipment, use good judgment
and follow safety precautions to avoid damage to equipment and property or injury to personnel. Be sure to
understand and follow the procedures and safety precautions contained in all applicable instructions, operating
materials, and those listed in this guide. All information in this document is as of February 10, 2020.

Policy

The following plan has been developed to minimize the severity of damage to human health, the environment,
and property in the event of an unexpected failure.

Scope

This Emergency Response Guide shall be integrated into the site Emergency Response Plan. Information
contained in this document is customized to meet local requirements and shall be shared with local responders
as necessary. This guide in no way assumes or transfers liability or ownership. HyAxiom should be contacted if
clarification is needed.
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Emergency Contacts and Numbers

Local Emergency Number

911

HyAxiom Control Center

(860) 727-2847

Fire Department — Non-emergency number

North Haven Fire Dept.

(203) 239-5321

Hospital — Non-emergency number

Yale New Haven Hospital

20 York Street
New Haven, CT 06510
203-688-4242

Electric Utility Name: United Illuminating

(800) 722-5584

Gas Utility

Name: Southern CT. Gas Company

(866) 268-2887

Local Oil & Chemical Spill Response Division

800-645-8265

CT. DEEP Oil & Chemical Spill Response Division

860-424-3338

EPA Region 1 Emergency Response

(800) 424-8802 Environmental Emergency

OSHA - Occupational Safety and Health Admin.

Emergency Number

(800) 321-6742 National Emergency Number

Poison Control Center

(800) 222-1222 National Emergency Number
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Fuel Cell Hazard Overview

Front View

480 V Grid
Disconnect

Emergency
Stop Button
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Rear View Panel

Primary Hazard

Front View Panel

Primary Hazard

1 (Computer
Terminal)

Electrical = 120 VAC

12 (Reformer)

Electrical = 480 VAC

Chemical = Air sensitive catalyst / combustibles
Thermal = 600°F Reformer

Pressure = 150 psi steam

2 (Swing Door)

Electrical = 480 VAC

13 (Reformer)

Electrical = 480 VAC

Chemical = Air sensitive catalyst / combustibles
Thermal = 600°F Reformer

Pressure = 150 psi steam

3 (Mechanical
Entry)

Electrical = 480 VAC
Chemical = Propylene Glycol
Thermal = 350°F Steam
Pressure = 150 psi Steam

14 (Reformer)

Electrical = 480 VAC

Chemical = Air sensitive catalyst / combustibles
Thermal = 600°F Reformer

Pressure = 150 psi steam

4 (Mechanical

Chemical = Propylene Glycol

15 (DC Cell Stack)

Electrical =300 VDC

Processing Area)

Chemical = Air sensitive catalyst / combustibles
Thermal = 600°F Reformer
Pressure = 150 psi steam

Entry) Thermal = 350°F Steam Chemical = Solid phosphoric acid / combustibles
Pressure = 150 psi Steam

5 (TMS) Electrical = 480 VAC 16 (DC Cell Stack) | Electrical =300 VDC
Chemical = Propylene Glycol / Deionized Water / Chemical = Solid phosphoric acid / combustibles
Resin
Thermal = 3500F Steam
Pressure = 150 psi Steam

6 (ILS) Electrical = 480 VAC 17 (DC Cell Stack) | Electrical =300 VDC
Chemical = Air sensitive catalyst / combustibles Chemical = Solid phosphoric acid / combustibles
Thermal = 600°F Reformer
Pressure = 150 psi steam

7 (Fuel Electrical = 480 VAC 18 (DC Cell Stack) | Electrical =300 VDC

Chemical = Solid phosphoric acid / combustibles

8 (Fuel
Processing Area)

Electrical = 480 VAC

Chemical = Air sensitive catalyst / combustibles
Thermal = 600°F Reformer

Pressure = 150 psi steam

19 (Grid Connect
Disconnect)

Electrical = 480 VAC

Chemical = Air sensitive catalyst / combustibles
Thermal = 600°F Reformer
Pressure = 150 psi steam

9 (Gas/Nitrogen | Chemical = combustibles 20 (ESM) Electrical = 1400 VDC / 480 VAC
Inlet)
10 (Reformer) Electrical = 480 VAC 21 (Blower 110) Electrical =300 VDC

Mechanical = Blower

11 (Reformer)

Electrical = 480 VAC

Chemical = Air sensitive catalyst / combustibles
Thermal = 600°F Reformer

Pressure = 150 psi steam

ALL Roof Panels

Multiple Hazards
DO NOT WALK ON ROOF!
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Conditional Assessment

Normal Condition

_Response

Fuel Cell Dark colored smoke exiting chimney or 1. Establish safe perimeter
any other part of enclosure
2. Contact HyAxiom
White steam exiting power plant at 3. (860) 727-2847
exhaust chimney, above panel #6 (It
can be a large amount of white Observable fire or heavy smoke at any 1. Press Fuel Cell ‘Stop Button’ — Only if
steam depending on ambient point on fuel cell safely accessible!
conditions) .
2. Dial 911 or Local Emergency
Response Number
3. Establish safe perimeter
4. Contact HyAxiom
Control Center (860) 727-2847
Fuel Cell Grinding or loud intermittent noises 1. Contact HYAxiom
2. Control Center (860) 727-2847
Moderate humming, clicking and fan |Observable fire or heavy smoke at any 1. Press Fuel Cell ‘Stop Button” — Only if
sounds point on fuel cell safely accessible!
2. Dial 911 or Local Emergency
Response Number
3. Establish safe perimeter
4. Contact HYAxiom
5. Control Center (860) 727-2847
Cooling Module Smoke or fire coming from module 1. Press Fuel Cell ‘Stop Button’ — Only if
safely accessible!
2. Dial 911 or Local Emergency
Fan humming Response Number
3. Establish safe perimeter
4. Contact HyAxiom (860) 727-2847
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(860) 727-2847

Grinding or loud noise coming from fans

Contact HYAxiom Control Center
(860) 727-2847

Cooling Module

No leaking from cooling loop piping
or coils

Small leak dripping from joint, valve or
connection

Contact HYAxiom Control Center
(860) 727-2847

Medium to large leak

Follow local spill response protocol
or contact Clean Harbors Emergency
Cleanup Response (800) 645-8265

Contact HyAxiom Control Center
(860) 727-2847

Mechanical Hi/Lo Grade Piping

Small amounts of condensate
dripping from piping

Small leak dripping from joint, valve or
connection

Contact HyAxiom Control Center
(860) 727-2847

Medium to large leak

Follow local spill response protocol
or contact Clean Harbors
Emergency Cleanup Response
(800) 645-8265

Contact HyAxiom Control Center
(860) 727-2847

Disconnects/Other Equipment

No leaks or smoke

Smoke or fire coming from equipment

Dial 911 or Local Emergency
Response Number

Establish safe perimeter

Contact HyAxiom Control Center
(860) 727-2847

Compressed Gas Manifold (N2/H2)

No leaks, May hear intermittent gas
flow during purges

Leaks — may be able to hear hissing sound.

If Indoors — Evacuate Immediately!
Dial 911 or Local Emergency
Response Number

Establish safe perimeter

Contact HyAxiom Control Center
(860) 727-2847
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Fuel Cell Related Safety Data Sheets (SDS)

1 | Propylene Glycol — DowFrost®
2 | Phosphoric Acid — Solid
3 | Reformer/ILS Catalysts
4 | Anion/Cation Resin
5 | Nitrogen / Hydrogen Compressed Gas Mixture (non-flammable)

Inspections

Inspection Type Equipment Requirements Frequency Required

General Maintenance Laptop, Service Vehicle Monthly
General Housekeeping N/A Monthly
Waste and Chemical Storage* N/A Weekly
Internal Combustible Gas Monitor | AT-160 Calibration Kit Annual
Fire Prevention N/A Monthly

*When applicable
Fuel Cell operation is monitored and controlled remotely 24 hours a day 7 days a week by the HyAxiom Control
Center. Upset or abnormal occurrences outside of normal operating parameters are immediately identified and

service technicians are dispatched within 24 hours to respond when required.

Emergency Procedures

Alarms There are no audible or visual alarms on Fuel Cell.
Alarm conditions are relayed immediately to the
HYAxiom Control Center. The HyAxiom Control Center
will then contact the appropriate site personnel on the
site’s emergency contact list.

Emergency Shut Down Onsite Actuate Fuel Cell Stop Button

Emergency Area Egress - Gas Odor Evacuate 330 Feet in all directions

Emergency Area Egress - Fire Evacuate 330 Feet in all directions — CV000 automatic
natural gas supply shut off

Emergency Egress - General Fuel cell is unmanned remotely monitored and

controlled. No HyAxiom employees attending unit
unless service or maintenance is required.

COPYRIGHTED WORK © DOOSAN FUEL CELL AMERICA. THIS DOCUMENT CONTAINS THE PROPERTY OF DOOSAN FUEL CELL AMERICA. YOU MAY NOT POSSESS, USE, COPY OR DISCLOSE THIS DOCUMENT OR
ANY INFORMATION IN IT FOR ANY PURPOSE, INCLUDING WITHOUT LIMITATION TO DESIGN, MANUFACTURE, OR REPAIR PARTS, WITHOUT EXPRESS WRITTEN PERMISSION. NEITHER RECEIPT FROM ANY
SOURCE, NOR POSSESSION OF THIS DOCUMENT, CONSTITUTES SUCH PERMISSION. POSSESSION, USE, COPYING OR DISCLOSURE BY ANYONE WITHOUT EXPRESS WRITTEN PERMISSION OF DOOSAN FUEL CELL
AMERICA CORPORATION IS NOT AUTHORIZED AND MAY RESULT IN CIVIL LIABILITY.




Signage and labeling

o+ NATURAL GAS e '

SPRINKLER WATER | et

[

I S0 e
CONPRESSED AR e

| ADWASTE e

:

Perimeter fencing will have signage clearly identifying that “No smoking, no ignition sources” on every side of
the fence. Signage will be similar to the sign below:

NO SMOKING
NO IGNITION SOURCES

General:

Safety Hazard Analysis

The PureCell® Model 400 fuel cell system has been designed to meet strict ANSI/CSA safety standards to protect against
risks from electrical, mechanical, chemical, and combustion safety hazards. The following items are a few of the safety
measures incorporated into the design.

Fire Detection and Protection:

The power plant design incorporates a combustible gas sensor as well as thermal fuses located throughout the power
module cabinet to detect fire. The detection of a potential flammable gas mixture, a fire, or the failure of this detection
circuit will result in a power plant shutdown and a subsequent inert gas (nitrogen) purge of the fuel cell stack and fuel
processing system. This event will also result in an alarm callout notification to HyAxiom service personnel. The power plant
is designed with an integral emergency-stop button on the outside of the enclosure to enable immediate shutdown in the
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event of an emergency. There is also a gas shut-off valve and electrical disconnect switch easily accessible to emergency
personnel. There are no restrictions for type of fire suppression equipment.

Gas Leak:

Augmenting the internal combustible gas sensor, the power plant also monitors the flow rate of natural gas. If the gas flow
rate exceeds the equivalent power production of the power plant then a shutdown will result. The largest possible
accumulation from a leak prior to shutdown is below combustible limits. Fuel valves inside the power plant are “fail safe”
and will return to their normally closed position upon loss of power. The power plant is designed to have a physical barrier
that separates the equipment handling combustible gases (fuel compartment) from electrical or potential spark-creating
equipment (motor compartment). The fuel compartment is kept at a negative pressure to contain and remove any potential
gas leaks, whereas the motor compartment is pressurized by a fan source to prevent combustible gases from entering.

Hydrogen:

Hydrogen is lighter than air and thus does not pool like other fuels and will readily dissipate with proper ventilation making
it less likely to ignite. Although hydrogen has low self-ignition characteristics, the fuel in the power plant is not pure
hydrogen. Also, the power plant is not producing or storing hydrogen, it consumes hydrogen-rich gas equal to what it
requires to produce power. The fuel cell stack is wrapped in a fire retardant blanket. There are no materials inside the unit
that would sustain a flame. There is no large volume of gas or any ignition that occurs within the cell stack.

Phosphoric Acid:

Phosphoric acid is integral part of the fuel cell system, acting as the electrolyte within the fuel cell stack. Phosphoric acid is a
surprisingly common substance that is contained in common cola drinks. A leak of phosphoric acid is not possible because
phosphoric acid is not in liquid form once applied in the equipment. There is no reservoir of liquid. Phosphoric acid is
contained in the porous structure of the fuel cell stack material by capillary action, similar to how ink is absorbed into a
blotter.

Fluid Leak:

The only fluid source is water. All pressurized water vessels are designed to ASME boiler codes and inspected annually. All
piping, welds, etc. meet pressurized piping standards. Water produced through the electrochemical process is “pure” water
and is reclaimed and reused by the process. The other source of water is water used in the external cooling module, which
is mixed with a polypropylene glycol and a rust inhibitor to prevent rust and freezing in colder climates.

Hazardous Waste:

The fuel cell does not produce any hazardous waste. Standard Material Safety Data Sheets (MSDS) are available upon
request.
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APPENDIX 1 — SAFETY DATA SHEETS
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SAFETY DATA SHEET

1. Identification

Product identifier: PHOSPHORIC ACID

Other means of identification

Synonyms: Ortho-Phosphoric Acid, White Phosphoric Acid
Product Mo.: 0240, 6908, 2798, 2797, 5854, 2796, 5504, 27585, 0259, 5372, 0274, 0269, 0268, D265, 0264,

0262, 0260, 0255, 0251

Recommended use and restriction on use

Recommended use: Mot available.
Restrictions on use: Not known.

Manufacturerimporter/Supplier/Distributor information

Manufacturer
Company Name: Avantor Performance Materials, Inc.
Address: 3477 Corporate Parkway, Suite 200
Center Valley, PA 15034
Telephone:
Customer Service: 855-282-6867
Fa:
Contact Person: Emvironmental Health & Safiety
e-mail: info@avantormaterials.com

Emergency telephone number:
24 Hour Emergency. S08-859-2151

Chemtrec: 800-424-9300

[2. Hazard(s) identification

Hazard clagsification

Physical hazards
Comosive to metals

Health hazards
Acute toxicity (Cral)
Skin comosiondAmitation
Serious eye damagefeye imitation
Specific target organ toxicity - single
exposure

Unknown toxicity
Acute toxicity, oral
Acute toxicity, dermal
Acute toxicity, inhalation, vapor
Acute toxicity, inhalation, dust or mist

Unknown toxicity

Acute hazards to the aguatic
envircnment

Chronic hazards to the aguatic
environment

Label elements
SDS_US - SDSMIXD00331

Category 1

Category 4
Category 1
Category 1
Category 3

0%
0%
100 %
100 %

84 %

84 %

rOR
NY

110 CELL
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Hazard symbol:

Signal word: Danger
Hazard statement: May be comosive to metals.

Harmiful if swallowed.
Causes severe skin bums and eye damage.
May cause respiratory irmtation.

Precautionary statement

Prevention: K.eep only in original container. Do not breathe dustfume/mistivapors. Do
not eat, drink or smoke when using this product. Use only outdoors or in a
well-ventilated area. Wear protective gloves/protective clothingl/eye
protectionfface protection. Wash thoroughly after handling.

Response: Absorh spillage to prevent material damage. IF SWALLOWED: Rinse
mouth. Do NOT induce vomiting. IF ON SKIN (or hair): Removeftake off
immediately all contaminated clothing. Rinse skin with water/shower. Wash
contaminated clothing before reuse. IF IN EYES: Rinse cautiously with
water for several minutes. Remove contact lenses, if present and easy to
do. Confinue rinsing. IF INHALED: Remove victim to fresh air and keep at
rest in a position comfortable for breathing. Immediately call a POISON
CENTER or doctor/physician.

Storage: Store locked up. Store in a well-ventilated place. Keep container tightly
closed. Store in corrosive resistant container with a resistant inner liner.

Disposzal: Dizpose of contents/container to an appropriate treatment and disposal
facility in accordance with applicable laws and regulations, and product
characteristics at ime of disposal.

Other hazards which do not Mone.
result in GHS classification:

3. Composition/information on ingredients

Mixtures
s . Common name CAS . S
Chemical identity and synonyms number Content in percent (%)
PHOSPHORIC ACID TER4-358-2 80 - 90%

* All concentrations are percent by weight unless ingredient is a gas. Gas concenirations are in percent by wolurme.

4. First-aid measures

General information: Get medical advicelattention if you feel unwell. Show this safety data sheet
to the doctor in attendance.
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Ingestion: Do NOT induce vomiting. Call a physician or poison control center
immediately. If vomiting occurs, keep head low so that stomach content
doesn't get into the lungs.

Inhalation: Move to fresh air. Call a physician or poison control center immediately.
Apply ariificial respiration if victim is net breathing If breathing is difficult,
give oxygen.

Skin contact: Immediately flush with plenty of water for at least 15 minutes while

removing contaminated clothing and shoes. Call a physician or poison
control center immediately. Wash contaminated clothing before reuse.
Destroy ar thoroughly clean contaminated shoes.

Eye contact: Immediately flush with plenty of water for at least 15 minuies. If easy to do,
remove contact lenses. Call a physician or poison control center
immediately. In case of irritation from airborne exposure, move to fresh air.
Get medical attention immediately.

Most important symptoms/effects, acute and delayed

Symptoms: Causes severe skin and eye burns. Causes digestive tract burns.
Indication of immediate medical attention and special treatment needed

Treatment: Treat sympiomatically. Symptoms may be delayed.

5. Fire-fighting measures

General fire hazards: Mo data available.

Suitable {and unsuitable) extinguishing media

Suitable extinguishing The product is non-combustible. Use fire-extinguishing media appropriate
media: for surrounding materials.
Unsuitable extinguishing Mone known.
media:
Specific hazards arising from Mot combustible, but if involved in a fire decomposes to produce toxic
the chemical: gases.

Special protective equipment and precautions for firefighters

Special fire fighting Move containers from fire area if you can do so without risk. Use water
procedures: spray to keep fire-exposed containers cool.

Special protective equipment  Firefighters must use standard protective eguipment including flame
for fire-fighters: retardant coat, helmel with face shield, gloves, rubber boots, and in

enclosed spaces, SCBA. Product is highly acidic. Wear protective gear if
spilled during fire fighting.

6. Accidental release measures

Personal precautions, See Bection 8 of the MSDS for Personal Protective Equipment. Do not
protective equipment and touch damaged containers or spilled material unless wearing appropriate
emergency procedures: protective clothing. Keep unauthorized personnel away. Keep upwind.

Ventilate closed spaces before entering them.

SDS_US - SDSMIX000331 Mo
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Methods and material for
containment and cleaning
up:

MNotification Procedures:

Environmental precautions:

Meutralize with lime or soda ash. Absorb spill with vermiculite or other inert
matenal, then place in a container for chemical waste. Clean surface

thoroughly to remove residual contamination. Dike far ahead of larger spill
for later recovery and disposal.

Inform autharities if large amounts are involved.

Do not contaminate water sources or sewer. Prevent further leakage or
spillage if safe to do so.

7. Handling and storage

Precautions for safe handling:

Conditions for safe storage,
including any
incompatibilities:

Do not get in eyes, on skin, on clothing. Do not taste or swallow. '"Wash
thoroughly after handling. Do not eat, drink or smoke when using the
product. Use caution when adding this material to water. Add material
slowly when mixing with water. Do not add water to the material; instead,
add the material to the water.

Do not store in metal containers. Keep container fightly closed. Sioreina
well-ventilatad place.

|B. Exposure controls/personal protection

Control parameters

Occupational exposure limits

Chemical identity Type Exposure Limit values Source
FHOSPHORIC ACID TWA 1mgim3 | U5, ACGIH Threshold Limit Walues (2071)

STEL 2mg'm3 | US. ACGIH Threshold Limit Values (2011)

REL 1mg'm3 | US. NIDOSH: Pockst Guide fo Chemical
Hazards {2010}

3mg/m3 | US. NICSH: Pocket Guide to Chemical

STE- g Hazards (2010}

PEL 1mg'm2 | UE. OSHA Table Z-1 Limiis for Air
Contsminanis (28 CFR 1810.1000) (02 2005)

TWA 1mg'm3 | U5 O5HA Table Z-1-4 (28 CFR 1210.1000)
{1880}

STEL 3mg'm2 | US. OZHA Table Z-1-4 (28 CFR 1210.1000)
118588)

TWA 1mgim2 | U5 Tennessae. OELs. Occupational Exposure
Limitz, Table Z14 {06 2005}

STEL Img'm3 | US. Tennessse. OELs. Ococupational Exposure
Limits, Table Z1A (06 2008)

STESL 10 pg/m3 | UZE. Texas. Effects Screening Levels (Texas
Commission on Environmental Qualty) (12
2010

AMESL 1 pgim3 | US. Texas. Effects Screening Levels (Texas
Commission on Environmental Quality) (12
2010

TWA PEL 1 mg'm3 | US. California Code of Regulations, Title 5,
Section 5155. Airborne Contaminants (05
20109

STEL 3mgm? | U3, California Code of Regulations, Title 3,

Section 5155, Airborne Contaminanis (05
2010

Appropriate engineering
controls

SDS_US - SDSMIX000331
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Individual protection measures, such as personal protective equipment
General information: Good general ventilation (typically 10 air changes per hour) should be used.

“entilation rates should be matched to conditions. If applicable, use
process enclosures, local exhaust ventilation, or other engineering controls
o maintain airborne levals below recommended exposure imits. If
exposure limits have not been established, maintain airborne levels to an
acceptable level. An eye wash and safety shower must be available in the
immediate work area.
Eyelface protection: Wear safety glasses with side shields (or goggles) and a face shield.
Skin protection

Hand protection: Chemical resistant gloves

Other: Wear suitable proteciive clothing and gloves.
Respiratory protection: In case of inadequate ventilation use suitable respirator. Respirator type:
Chemical respirator with acid gas cartridge.
Hygiene measures: Provide eyewash station and safety shower. Observe good industria
hygiene practices. Wash hands before breaks and immediately after
handling the product. Wash contaminated clothing before reuse. Avoid
contact with eves. Aveid contact with skin.

9. Physical and chemical properties

Appearance
Physical state: Liguid
Form: Liguid
Color: Colorless
Odor: Odorlass
Odor threshold: No data available.
pH: 1.5 0.1 N Agueous solution
Melting point/freezing point: 21.1°C
Initial boiling point and boiling range: 158 *C

Flash Point:
Evaporation rate:
Flammability (solid, gas):

Mot applicable
Mo data available.
No data available.

Upper/lower limit on flammability or explosive limits

Flammability limit - upper (%):
Flammability limit - lower (%):
Explosive limit - upper (%):
Explosive limit - lower (%):
Vapor pressure:
Vapor density:
Relative density:
Solubility(ies)
Solubility in water:
Solubility (other):

Partition coefficient (n-octanoliwater):

Auto-ignition temperature:
Decomposition temperature:
Viscosity:

SD8_US - 3DSMIXD00331

Mo data available.
Mo data available.
No data available.
Mo data available.
0.3 kPa

Mo data available.
1.6% (20 °C)

Miscible with water.
Mo data available.
Mo data available.
Mo data available.
No data available.
Mo data available.

AMERICA CORPORATION IS NOT AUTHORIZED AND MAY RESULT IN CIVIL LIABILITY.
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10. Stability and reactivity

Reactivity: Mo dangerous reaction known under conditions of normal use.
Chemical stability: Material is stable under normal conditions.
Possibility of hazardous Hazardous polymerization does not occur.
reactions:
Conditions to avoid: Avoid contact with oxidizing agents. Avoid contact with strong reducing

agents. Contact with alkalis.

Incompatible materials: Strong reducing agents. Alkalies. Strong oxidizing agenis. Metals.
Hazardous decomposition oxides of phosphorus
products:

11. Toxicological information

Information on likely routes of exposure

Ingestion: Harmful if swallowed.

Inhalation: Severely irritating to respiratory system.
Skin contact: Causes severe skin burns.

Eye contact: Causes sarious eye damage.

Information on toxicological effects

Acute toxicity (list all possible routes of exposure)

Oral

Product: ATEmIx {Rat): 1,700 ma/kg
Dermal

Product: ATEmix {): 3,044 44 mg'kg
Inhalation

Product: No data available.

Repeated dose toxicity
Product: Mo data available.

Skin corrosionfirritation
Product: Causes savere skin burns.

Serious eye damage/eye irritation
Product: Causes serious eye damage.

Respiratory or skin sensitization
Product: Mot a skin sensitizer.

Carcinogenicity
Product: This substance has no evidence of carcinogenic properties.

IARC Monographs on the Evaluation of Carcinogenic Risks to Humans:
Mo carcincgenic components identified

US. National Toxicology Program (NTP) Report on Carcinogens:
Mo carcinogenic components identified

SD8_US - 3DSMIXD00331 6/10
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US. OSHA Specifically Regulated Substances (29 CFR 1910.1001-1050):
Mo carcinogenic components identified

Germ cell mutagenicity

In vitro

Product: Mo muiagenic components identified
In vivo

Product: Mo muiagenic components identified

Reproductive toxicity
Product: Mo components toxic to reproduction

Specific target organ toxicity - single exposure
Product: MNone known.

Specific target organ toxicity - repeated exposure
Product: Mone known.

Aspiration hazard
Product: Mot classified

Other effects: Mot known.

12. Ecological information

Ecotoxicity:
Acute hazards to the aquatic environment:
Fish
Product: No data available.

Aquatic invertebrates
Product: Na data available.

Chronic hazards to the aquatic environment:
Fish
Product: Mo data available.

Aquatic invertebrates
Product: No data available.

Toxicity to Aguatic Plants
Product: MNa data available.

Persistence and degradability

Biodegradation
Product: cxpected fo be readily biodegradable.

BODI/COD ratio
Product: Mo data available.

Bioaccumulative potential
Bioconcentration factor (BCF)
Product: Mo data available on bicaccumulation.

Partition coefficient n-octanol / water (log Kow)
Product: No data available.

SD8_US - 3DSMIXD00331 [al]
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Maobility in soil: The product is water soluble and may spread in water systems.
Other adverse effects: The product may affect the acidity (pH-factor) in water with risk of harmfu

effects to aquatic arganisms.

13. Disposal considerations

Disposal instructions: Discharge, treatment, or disposal may be subject to national, state, or local
laws.
Contaminated packaging: Since emptied containers retain product residue. follow label warninas even

after container is emptied.

14. Transport information

DoT
UN number: UM 1305
UM proper shipping name: Phaosphoric acid solution
Transport hazard classies)
Class(es): k]
Label(s): 8
Packing group: 11
Marine Pollutant: Mo
IMDG
UN number: UM 1305
UM proper shipping name: PHOSFHORIC ACID SOLUTION
Transport hazard classies)
Class(es): 8
Label(s): ]
EmS No.: F-A, 5-B
Packing group: 11
Marine Pollutant: Mo
IATA
UM number: UM 1305
Proper Shipping Name: Phaosphoric acid, solution
Transport hazard classies):
Class(es): k]
Labelis): 2
Marine Pollutant: Mo

Packing group: 11

15. Regulatory information

US federal regulations

TSCA Section 12(b) Export Notification (40 CFR 707, Subpt. D)
US. OSHA Specifically Regulated Substances (22 CFR 1910.1001-1050)
Mone present ar none prasent in regulated quantities.

CERCLA Hazardous Substance List (40 CFR 302.4):
PHOSPHORIC ACID Reportable guantity: 5000 lbs.

SD8_US - 3DSMIXD00331 810
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Superfund amendments and reauthorization act of 1986 (SARA)

Hazard categories

Acute (Immediate) Chrunic-:jDeIa‘-;ed] DFire DReactiwe D Fressure Generating

SARA 302 Extremely hazardous substance
MNone present or none present in regulated quantities.

SARA 304 Emergency release notification

Chemical identity RQ

PHOSPHORIC ACID 5000 Ibs.

SARA 311/312 Hazardous chemical

Chemical identity _Threshold Planning QGuantity
PHOSPHORIC ACID 500 Ibs

SARA 313 (TRI reporting)
Mone present or none present in regulated quantities.

Clean Water Act Section 311 Hazardous Substances (40 CFR 117.3)
PHOSPHORIC ACID Feportable quantity: 5000 lbs.

Clean Air Act (CAA) Section 112(r) Accidental Release Prevention (40 CFR 68.130):
Mone present or none present in regulated quantities.

US state regulations

US. California Proposition 65
Mo ingredient regulated by CA Prop 65 present.

US. New Jersey Worker and Community Right-to-Know Act

FHOSPHORIC ACID Listed
US. Massachusetts RTK - Substance List
PHOSPHORIC ACID Listed
US. Pennsylvania RTK - Hazardous Substances
FHOSPHORIC ACID Listed
US. Rhode Island RTK
FHOSPHORIC ACID Listed
Inventory Status:
Australia AICS: Qn orin compliance with the inventory
Canada D5SL Inventory List: Qn orin compliance with the inventory
EINECS, ELINCS or NLP: On or in compliance with the inventory
Japan {ENCS) List: Qn orin compliance with the inventory
China Inv. Existing Chemical Substances: Notin compliance with the inventory.
Korea Existing Chemicals Inv. (KECI): Qn orin compliance with the inventory
Canada NOSL Inventory: WNotin compliance with the inventory.
Fhilippines FPICCS: Qn orin compliance with the inventory
LS TSCA Inventory: Qn orin compliance with the inventory
New Zealand Inventory of Chemicals: QOn or in compliance with the inventory
Japan ISHL Listing: Mot in compliance with the inventory.
Japan Pharmacopoeia Listing: WNotin compliance with the inventory.

16.0ther information, including date of preparation or last revision
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NFPA Hazard 1D

Flammability
Health
Reachivity

L Special hazard.
Hazard rating: 0 - Minimal; 1 - Slight; 2 - Moderate; 2 - Serious; 4 - Severe

Issue date: 04-07-2014

Revision date: No data available.

Version #: 1.0

Further information: No data available.

Disclaimer: THE INFORMATICN PRESENTED IN THIS MATERIAL SAFETY DATA

SHEET (MSDS/SD3) WAS PREFPARED BY TECHNICAL PERSONNEL
BASED ON DATA THAT THEY BELIEVE IN THEIR GOOD FAITH
JUDGMENT IS ACCURATE. HOWEVER, THE INFORMATION PROVIDED
HEREIN 1S PROVIDED "AS 15,7 AND AVANTOR PERFORMANCE
MATERIALS MAKES AND GIVES NO REPRESENTATIONS OR
WARRANTIES WHATSOEVER, AND EXPRESSLY DISCLAIMS ALL
WARRANTIES REGARDING SUCH INFORMATION AMD THE PRCDUCT
TOWHICH IT RELATES, WHETHER EXFRESS, IMPLIED, CR
STATUTORY, INCLUDING WITHOUT LIMITATION, WARRANTIES OF
ACCURACY, COMPLETENESS, MERCHANTABILITY, NON-
INFRINGEMENT, PERFORMANCE, SAFETY, SUITABILITY, STABILITY,
AND FITNESS FOR A PARTICULAR PURFOSE, AND ANY WARRANTIES
ARISING FROM COURSE OF DEALING, COURSE OF FERFORMANCE,
OR USAGE OF TRADE. THIS MSDS/SDS IS INTEMDED ONLY AS A
GUIDE TO THE APFROFPRIATE PRECAUTICNARY HAMDLING OF THE
MATERIAL BY A PROFERLY TRAINED PERSCN USING THIS PRODUCT,
AND IS NOT INTENDED TO BE COMPREHENSIVE AS TO THE MANNER
AND CONDITIONS OF USE, HANDLING, STORAGE, OR DISPOSAL OF
THE PRODUCT. INDIVIDUALS RECEIVING THIS MSDS/SDS MUST
ALWAYS EXERCISE THEIR OWN INDEPENDENT JUDGMENT IN
DETERMINING THE AFPRCOPRIATENESS OF SUCH ISSUES.
ACCORDINGLY, AVANTOR PERFORMANCE MATERIALS ASSUMES NO
LIABILITY WHATSCEVER FOR THE USE OF OR RELIANCE UPON THIS
INFORMATION. NC SUGGESTIONS FOR USE ARE INTENDED AS, AND
NOTHING HEREIN SHALL BE CONSTRUED AS, A RECOMMENDATION
TQ INFRINGE ANY EXISTING PATENTS OR TQ VIOLATE ANY FEDERAL,
STATE, LOCAL, CR FOREIGN LAWS. AVANTOR PERFORMAMNCE
MATERIALS REMINDS YOU THAT IT 18 YOUR LEGAL DUTY TO MAKE
ALL INFORMATION IN THIS MSDS/SDS AVAILABLE TO YCOUR
EMFPLOYEES.
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MATERJAL SAFETY DATA SHEET
| PRODUCT NAME. hift Max 230, Rethrced Hateragenesits Catalyst, FLTZi72 |

BECTITIEER UITE Posiar Shipaing

SECTION 1. CHEMICAL PRODUCT AND GOMPANY IDENTIFIGATION
Dinosan Fugl Call Amanes, Ine. TELEFHDNE: 24 HOUR EMERGENCY: 1004243300 CHEMT
) : REGY
185 Govamears Hury, PRODUCT INFORMATION; -T2T- :
SouLh Windsor, ©T OO74 oeraT s
LISA
MEDS NQ: MHG3 INTLAL RELEASE DATE: 452372000 REVESION DATE:
GEHERIC DESGR IFTION: Reduced catahest
PHYSICAL FORI; Gylinddsal whisks
COLOR: Dark Brown
DMIR: Mane
HFPATOS CODES:  HEALTH: __ ] FLAMMABILITY: 4 REACTIVITY:__2
HOTE: HFFA = NATIONAL FIRE PROTECTION ASSCCIATION

SECTION 2. COMPQSITION / INFORMATION ON INGREDIENTS
EXFOSURE LIMITS

CAE HUMBER | %WTivoL, | COMPONENTS OSHA | AGGIH

Tha fallewwing &s the composilion of the packsd xblats:

153449-28-1 LR g Aluminum oxide 15 mgima 1 mgim®
& mgm3 (raspirable)
(raspirabile)
F440-50-8 5562 Coppar 1 my'm3 1 mpfm® {dust)
132132 2533 Zinc oxids 15 mgim3 2 mg/m’
5 mHy'm3 (respirabla}
[raEnirabie)

i wiovewd THIS DOCUMENT OR

ANY INFORMATION IN IT FOR ANY PURPOSE, INCLUDING WITHOUT LIMITATION TO DESIGN, MANUFACTURE, OR REPAIR PARTS, WITHOUT EXPRESS WRITTEN PERMISSION. NEITHER RECEIPT FROM ANY
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MATERIAL SAFETY DATA SHEET

| PRODUCT NAME:  Shift Max 230, Reduced Heterogeneous Catalyst, FC72372

SECTION 3. EFFECTS OF OVEREXPOSURE

EFFECTS
EVE: May cause irritation
SKIN: Frequent or prolonged contact may irritate the skin and cause a skin rash (dermatitis).

INHALATION: Prolonged or repeated Inhalation may cause lung damage. Prolonged or excessive
Inhalation may cause respiratory tract irritation.

ORAL: Moderately toxic and may be harmful if swallowed; may damage the liver, pancreas,
kidney or nervous systems.
REPEATED EXPOSURE EFFECTS:
EYE: Signs and oymptomlolmpommayhchdomtdwrm.dumgou
cornea (necrosis),
SKIN: Overexposure may cause skin rash, dermatitis and or itching.

INHALATION: Overexposure may cause coughing, wheezing, shortness of breath, difficult breathing,
chest pain.

ORAL: Ingestion may cause upset stomach and intestinal distress,

NOTE TO PHYSICIANS: N/D

SECTION 3. EFFECTS OF OVEREXPOSURE

THIS MATERIAL CONTAINS THE FOLLOWING COMPONENTS WITH THE SPECIAL HAZARDS LISTED BELOW.

CARCINOGENS NIA
TERATOGENS NA
MUTAGENS NIA
REPRODUCTIVE TOXINS  NIA
SENSITIZERS NA
COMMENTS: None

NTP CLASSIFICATION: NA
IARC CLASSIFICATION: NIA
OSHA CLASSIFICATION: NA

T AMERICA CORPORATION IS NOT AUTHORIZED AND MAY RESULT IN CIVIL LIABILITY.

IOV AT oo v e

S DOCUMENT OR
EIPT FROM ANY

wiuviooroe v JOOSAN FUEL CELL



'UTC Power Shipping 09:57.03am  04-30-2009 in

8607277666
MATERIAL SAFETY DATA SHEET
| PRODUCT NAME:  Shift Max 230, Reduced Heterogeneous Catalyst, FC72372 |

SECTION 4. FIRST AID MEASURES

EYE: Immediately flush eyes with plenty of water for at least 30 minutes. Get Immediate medical
attention.

SKIN: Wash with plenty of soap and water. Get medical attention if irritation develops or persists.

INHALATION: Remove to fresh alr. if breathing is difficult seek immediate medical attention,

ORAL: If swallowed, do NOT induce vomiting. Give victim large quantities of water, Calla
physician or poison control center immediately. Never give anything by mouth to an
unconscious person.

COMMENTS: Exposure to fumes of the metal oxides may cause metal fume fever Including irritation of
eyes and respiratory tract and fludike symptoms.

SECTION 5. FIRE FIGHTING MEASURES

FLASH POINT (METHOD): N/A

AUTOIGNITION TEMPERATURE: N/A

FLAMMABILITY LIMITS IN AIR: NA

EXTINGUISHING MEDIA: mw;mmmmwmmmmommm

UNSUITABLE EXTINGUISHING MEDIA: ND
FIRE FIGHTING PROCEDURES: Wear full protective clothing and SCBA's.

UNUSUAL FIRE HAZARDS: Packed malerial will spontaneously oxidize in air, producing significant heat.
Keep away from combustible materials.

HAZARDOUS DECOMPOSITION PRODUCTS:  Toxic metal fumes may be emitied if thermally decomposed.

SECTION 6. ACCIDENTAL RELEASE MEASURES
CONTAINMENT / CLEAN UP:

Small spill wmwvdwwoop.pimmMImbchm.ﬁymﬂammwmaommw
oxidize. Hauoxﬂzummyuhbwnw.ndmbosdy.memuimﬁomspl
ummwiwmdmnum.mewm,

Large spill Wﬂmmoﬁddemmmfmed.m*bmpmmamﬁnun.ﬁmwu
inhalation of dusts or fumes, Wear eye prolection, Place in appropriate containers for disposal.
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EIPT FROM ANY
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MATERIAL SAFETY DATA SHEET
[PRODUCT NAME: _Shift Max 230, Reduced Helsrogensous Calalyst, FC72372 ]

ouunuL, Ivun o

SECTION 7. HANDLING AND STORAGE
HANDLING:  No special precautions for intact contalners.
STORAGE:  Siore in dry area. Prevent exposure to air by maintaining under an inert gas

such as nitrogen. Useaddiﬁuummmmmntuphwmthmmhhen
gas usage.

SECTION 8. EXPOSURE CONTROLS / PERSONAL PROTECTION

ENGINEERING CONTROLS

LOCAL EXHAUST: K user operations generate dust or fume, use ventilation exposurs
to
alrborme contaminates belaw the exposure limits. ar N

GENERAL VENTILATION: N/A
SC ROTECTIVE EQUIPMENT FOR ROUTINE HANDLING
EYES: Wear safety glasses with side shieids or goggles.
SKIN: Wear protective clothing, including long sleeves and gloves to prevent skin contact.
SUITABLE GLOVES: Impermeable, such as latex, Nitrile, etc.
INHALATION: Wear NIOSH approved respirator with particulate filter.

E FOR SP
EYES: Chemical goggles
SKIN: Chemical resistant gloves
INHALATION / SUITABLE RESPIRATOR: {Min) Use NIOSH-approved respirator with particulate filter
PRECAUTIONARY MEASURES: NID
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MATERIAL SAFETY DATA SHEET

[ PRODUCT NAME: _ Shift Max 230, Reduced Helerogeneous Catalysl, FC72372

SECTION 9. PHYSICAL AND CHEMICAL PROPERTIES

TYPICAL PHYSICAL PROPERTIES ARE GIVEN BELOW.

APPEARANCE: Cyfindrical tablets POURPOINTC (F): NA

COLOR: Dark brown FREEZING POINT C (F): NI/A

ODOR: None VOLATILE ORGANIC COMPOUND:

ODOR THRESHOLD: N/A SPECIFIC GRAVITY: (H:0=1) >8

pH: NA VAPOR PRESSURE - mmHg: N/A

BOILING POINTC (F): N/A VAPORDENSITY @ TEMP.___: N/A
MELTING POINT C (F): N/A EVAPORATION RATE RELATIVETO_____: N/A
SOLUBILITY IN WATER:  Insoluble EXPLOSIVE PROPERTIES: Will not explode
VISCOSITYAT __:N/A OXIDIZING PROPERTIES: Not an oxidizer
VISCOSITYAT__:

RELATIVE DENSITY TO:  65-85 Ib.JCF (bulk)

SECTION 10. STABILITY AND REACTIVITY

STABILITY (THERMAL, LIGHT, ETC.): Generally considered stable when contained under an Inert
atmosphere.

CONDITIONS TO AVOID: Exposure to air.

INCOMPATIBILITY (MATERIALS TO AVOID): Combustible materials.

HAZARDOUS DECOMPOSITION PRODUCTS: Thermal decomposition may produce metal oxide fumes.
HAZARDOUS POLYMERIZATION: Not expected to occur.
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BE)T2T766E UTC Power Shipping
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09:58.03am.  04-30-2009

MATERIAL SAFETY DATA SHEET

617

[ PRODUCT NAME: _ Shift Max 230, Reducad Heterogeneous Catalyst, FC72372

SECTION 11. TOXICOLOGICAL DATA

including fever, chills and general aches.

Exposure lo metal oxide fume may produce “metal fume fever” which is characlerized by flu-like symptoms

SECTION 12. ECOLOGICAL INFORMATION

No dala available.

SECTION 13. DISPOSAL CONSIDERATIONS

and local environmental control regulations.

Local regulations may vary; all waste must be disposedirecycled/reclaimed in accordance with federal, state

SECTION 14. TRANSPORT INFORMATION

PROPER SHIPPING NAME:  Self-heating solid, inorganic, N.O.S.
HAZARD TECHNICAL NAME: Raduced copper catalysts.
HAZARD CLASS: 4.2

UN NUMBER: 3190

PACKING GROUP: Il

SECTION 15. REGULATORY INFORMATION

TSCA STATUS: Component materials are in the TSCA inventory.

EPA SARA TITLE Itl CHEMICAL LISTINGS;
SECTION 302 HAZARDOUS SUBSTANCES: No
SECTION 355 EXTREMELY HAZARDOUS SUBSTANCES:  No
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8607277666 " UTC Pawer Shipping

ouunuL, Ivun o

09:58:20a.m.  04-30-2009

MATERIAL SAFETY DATA SHEET

i

( PRODUCT NAME: _Shift Max 230, Reduced Helerogeneous Catalyst, FG72372

SECTION 15. REGULATORY INFORMATION, CONTINUED

SECTION 312 HAZARD CLASS:
ACUTE:  Yes
CHRONIC: Yes
FIRE:  Yes
PRESSURE:  No
REACTIVE:  No

SECTION 372 TOXIC CHEMICALS:  Copper.

SECTION 16. OTHER INFORMATION
COMMENTS:  N/D = Not Delermined
N/A = Not Applicable

As a unit, the materials do not pose a hazard, Mww.shuidﬂhemnla‘lurhemmmimd
mhmwmlmmh.mmuﬂmthwwhah

Revision By.
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Zoning Legend

Zoning

" Commercial District CA-20 Central Commercial
Commercial District (B-20

1 Commercial District (B-40

Bl Commercial Distrcit CN-20 Neighborhood Commercial

' Elderly Housing Distrct

BB Industrial District 1G-80 General Industrial

B Industrial District IL-30 Light Industrial

B Industrial District IL-80

B Limited Commercial District LC-12

B Limited Office District

B Office District 0-12
Residence District R-12
Residence District R-20
Residence District R-40

B Residence Apartment District RA-20

I Residence Apartment District RA-12
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14CFR77.9 (up to date as of 10/0fl/_2023) - 14 CFR77.9 (Oct. 4, 2023)
Construction or alteration requiring notice.

This content is from the eCFR and is authoritative but unofficial.

Attachment #6

Title 14 —Aeronautics and Space

Chapter I —Federal Aviation Administration, Department of Transportation
Subchapter E —Airspace

Part 77 —Safe, Efficient Use, and Preservation of the Navigable Airspace

Subpart B —Notice Requirements

Authority: 49 U.S.C. 106 (g), 40103, 40113-40114, 44502, 44701, 44718, 46101-46102, 46104.
Source: Docket No. FAA-2006-25002, 75 FR 42303, July 21, 2010, unless otherwise noted.

§ 77.9 Construction or alteration requiring notice.

If requested by the FAA, or if you propose any of the following types of construction or alteration, you must file
notice with the FAA of:

(a) Any construction or alteration that is more than 200 ft. AGL at its site.

(b) Any construction or alteration that exceeds an imaginary surface extending outward and upward at any of
the following slopes:

(1) 100 to 1 for a horizontal distance of 20,000 ft. from the nearest point of the nearest runway of each

airport described in paragraph (d) of this section with its longest runway more than 3,200 ft. in actual
length, excluding heliports.

(2) 50to 1 for a horizontal distance of 10,000 ft. from the nearest point of the nearest runway of each

airport described in paragraph (d) of this section with its longest runway no more than 3,200 ft. in
actual length, excluding heliports.

(3) 25to 1 for a horizontal distance of 5,000 ft. from the nearest point of the nearest landing and takeoff
area of each heliport described in paragraph (d) of this section.

(c) Any highway, railroad, or other traverse way for mobile objects, of a height which, if adjusted upward 17
feet for an Interstate Highway that is part of the National System of Military and Interstate Highways
where overcrossings are designed for a minimum of 17 feet vertical distance, 15 feet for any other public
roadway, 10 feet or the height of the highest mobile object that would normally traverse the road,
whichever is greater, for a private road, 23 feet for a railroad, and for a waterway or any other traverse way
not previously mentioned, an amount equal to the height of the highest mobile object that would normally
traverse it, would exceed a standard of paragraph (a) or (b) of this section.

(d) Any construction or alteration on any of the following airports and heliports:

(1) A public use airport listed in the Airport/Facility Directory, Alaska Supplement, or Pacific Chart
Supplement of the U.S. Government Flight Information Publications;

(2) A military airport under construction, or an airport under construction that will be available for public
use;

(3) An airport operated by a Federal agency or the DOD.

(4) Anairport or heliport with at least one FAA-approved instrument approach procedure.

(e) You do not need to file notice for construction or alteration of:

14 CFR 77.9(e) (enhanced display) page1of2


https://www.govinfo.gov/link/uscode/49/106
https://www.federalregister.gov/citation/75-FR-42303

14CFR77.9 (up to date as of 10/0fl/_2023) - 14 CFR77.9(e)(1)
Construction or alteration requiring notice.

(1) Any object that will be shielded by existing structures of a permanent and substantial nature or by
natural terrain or topographic features of equal or greater height, and will be located in the congested

area of a city, town, or settlement where the shielded structure will not adversely affect safety in air
navigation;

(2) Any air navigation facility, airport visual approach or landing aid, aircraft arresting device, or
meteorological device meeting FAA-approved siting criteria or an appropriate military service siting
criteria on military airports, the location and height of which are fixed by its functional purpose;

(3) Any construction or alteration for which notice is required by any other FAA regulation.

(4) Any antenna structure of 20 feet or less in height, except one that would increase the height of
another antenna structure.

14 CFR 77.9(e)(4) (enhanced display) page 2 of 2



Attachment 7

State of California
Air Resources Board
Executive Order DG-047 (March 2023)
Distributed Generation Certification of
HyAxiom, Inc.
460 kW PureCell Model 400

Whereas, the California Air Resources Board (CARB) was given the authority
under California Health and Safety Code section 41514.9 to establish a
statewide Distributed Generation (DG) Certification Program to certify electrical
generation technologies that are exempt from the permit requirements of air
pollution control or air quality management districts;

Whereas, CARB adopted the DG Certification Regulation in California Code of
Regulations (CCR), title 17, article 3, sections 94200 to 94214;

Whereas, this DG Certification does not constitute an air pollution permit or
eliminate the responsibility of the end user to comply with all federal, state, and
local laws, rules and regulations;

Whereas, on October 26, 2017, Doosan Fuel Cell America, Inc. applied for a DG
Certification of its 460 kW PureCell Model 400 fuel cell power plant and whose
application was deemed complete on February 7, 2018;

Whereas, Doosan Fuel Cell America, Inc. was issued DG Certificate DG-047 on
April 6, 2018, for its 460 kW PureCell Model 400 fuel cell power plant;

Whereas, on November 3, 2022, HyAxiom, Inc. requested an extension of the
certification of the 460 kW PureCell Model 400 fuel cell power plant and whose
application was deemed complete on January 26, 2023;

Whereas, within the request for extension of the certification, HyAxiom, Inc.
indicated that the company name had changed from Doosan Fuel Cell America,
Inc. to HyAxiom, Inc;

Whereas, within the request for extension of the certification, it was noted the
updated design incorporates modifications to the fuel processing system and
cell stack assemblies, resulting in a more efficient power plant, while the other
major system processes and strategies are unchanged and no other material
changes to model form, fit, or function where noted;

Whereas, HyAxiom, Inc. has demonstrated that the 460 kW PureCell Model 400
fuel cell power plant complies with the minimum efficiency requirement in
section 94203 (b);

Whereas, HyAxiom, Inc. has demonstrated, according to test methods specified
in CCR, title 17, article 3, section 94207, that its natural-gas-fueled 460 kW



DG Certification, Executive Order DG-047 (March 2023)

PureCell Model 400 fuel cell power plant complies with the following emission
standards:

1. Emissions of oxides of nitrogen no greater than 0.07 pounds per
megawatt-hour; and

2. Emissions of carbon monoxide no greater than 0.10 pounds per
megawatt-hour; and

3. Emissions of volatile organic compounds no greater than 0.02 pounds per
megawatt-hour.

Whereas, HyAxiom, Inc. has demonstrated that its 460 kW PureCell Model 400
fuel cell power plant complies with the emissions durability requirements in
CCR, title 17, article 3, section 94203 (d); and

Whereas, | find that the applicant, HyAxiom, Inc., has met the requirements
specified in CCR, title 17, article 3, and has satisfactorily demonstrated that the
460 kW PureCell Model 400 fuel cell power plant meets the DG Certification
Regulation’s 2007 Fossil Fuel Emission Standards in CCR, title 17, section
94203 (b);

Now therefore, it is hereby ordered, that the DG Certification, Executive Order
DG-047, originally executed at Sacramento, California on April 6, 2018, is
hereby extended.

This DG Certification:

1) Is subject to all conditions and requirements of CARB’s DG Certification
Program, CCR, title 17, article 3, including the provisions relating to
inspection, denial, suspension, and revocation.

2) Shall be void if any manufacturer modification results in the model no longer
meeting the minimum efficiency requirements in section 94203 (b).

3) Shall be void if any manufacturer’s modification results in an increase in
emissions or changes the efficiency or operating conditions of a model, such
that the model no longer meets the 2007 DG Certification emission
standards.

4) Shall expire on the 5% day of April 2028.

Executed at Sacramento, California, this 21t day of March 2023.

)

" v
Matthew Botill
Chief, Industrial Strategies Division
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NDDB Map Excerpt
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Acoustical Technologies Inc.

Summary

This document makes a positive acoustic assessment that should assist in meeting any acoustic
noise concerns during the operation of two 460 KW fuel cells on the Quinnipiac University site
at 370 Bassett Road in North Haven, CT. An acoustic assessment plan was developed and
executed to acquire airborne acoustic information that explains and mitigates potential airborne
noise issues during operation of the two 460 KW fuel cells. It is important to show that the
airborne noise generated by the fuel cells will not significantly impact the facility’s neighbors.

The airborne noise levels expected to be generated by the fuel cells operating at the 370 Bassett
Road site were simulated by exciting a Soundboks speaker at two of the Cooling and Power
Module positions. (The Cooling Module is the dominant noise source.) The Soundboks speaker
produced an overall airborne noise level that was 26 dB higher than the levels measured for a
single fuel cell installed at Montville, CT.  One-third octave band analysis showed the
speakers’ level to be near the Montville fuel cell airborne noise levels at low frequencies where
the airborne noise levels were low and to exceed the fuel cell signature by about 26 dB at higher
frequencies where the fuel cell signature was higher in noise level.

Airborne noise levels with the speaker operating were measured at distances from 5 to 180
meters from the proposed fuel cell locations. The speaker produced overall A-weighted sound
pressure levels of 99 dBA at 5 meters and 93 dBA at 10 meters (reference 20 microPascals) at
the proposed fuel cell locations. The airborne noise levels from the speaker received at nearby
properties were measured at noise levels of 58 to 67 dBA. Residential measurement locations to
the north and south were too far away to be able to measure the airborne noise with the speaker
on. Analysis of the speaker data indicated propagation losses of at least 26 to 35 dB from the
fuel cells’ location to the nearby properties. Based on the operation of a fuel cell at Montville,
each cooling module was modeled at a 10-meter source level of 65 dBA while each power
module was modeled at a 10-meter source level of 61 dBA.>

The measurements at 370 Bassett Road were taken at various distances from the speaker and
then corrected to estimate the expected noise from two fuel cells. The predicted airborne noise
levels are all below 44 dBA, at least 1 dB below the lowest residential night time noise limit.
Locations other than the eight measured are expected to be below 40 dBA depending on how
close the locations are to the two fuel cells. Operation of the two fuel cells will have no
significant acoustic impact at all of the Bradley Road properties adjacent to the fuel cell site.

The Connecticut’s Noise Code (Reference 1) also calls for review of acoustic issues associated
with impulse noise, prominent discrete tones, infrasonic and ultrasonic noise. Operation of the
fuel cells is expected to meet all of these requirements at all of the nearby property lines.

More margin in the radiated noise can be obtained by locating the cooling modules to the east of
the power modules. The power modules radiate about 4 dB less noise than the cooling modules
and even less if the fans in the power module are placed on the east side. This arrangement will
reduce the airborne noise radiated to the residences located to the west on Bradley Road.



Acoustical Technologies Inc.

Introduction

Acoustical Technologies Inc. was tasked as part of a site permitting process with an assessment
of potential acoustic issues associated with fuel cell airborne noise reaching the properties
adjacent to the North Haven campus of Quinnipiac University at 370 Bassett Road. Responding
to a request from Walter Bonola, a site visit was made on January 23, 2025. During the visit, a
survey of the airborne noise levels produced by a Soundboks speaker simulating the airborne
noise produced by a fuel cell was made in order to identify potential airborne noise issues.
Airborne noise measurements were taken to quantify the propagation of the simulated fuel cell
airborne noise to the adjacent properties. Background airborne noise levels were also made with
the speaker off. This document provides an acoustic assessment to assist in meeting acoustic
noise concerns during the permitting process for the siting of two fuel cells at the 370 Bassett
Road site at Quinnipiac’s North Haven campus.

Development of the Acoustic Assessment Plan

The purpose of this effort is to acquire acoustic information useful in explaining the potential
airborne noise issues associated with the operation of two 460 KW fuel cells at the Quinnipiac
University site on Bassett Road. The proposed site at 370 Bassett Road is located in a
Public/Institutional Zone. This Institutional Zone is surrounded by Residential 1-2 Family Zones
to the north west, west and south. The north and east directions are far away with open space
and park zones. It is important to determine whether the airborne noise generated by the two
fuel cells will impact the closest neighbors to the west and north west.

The acoustic impact is assessed in the following way. The fuel cells are yet to be installed so
there is no way to measure fuel cell operating airborne noise levels at the new site. The fuel
cell’s airborne noise has been measured at other sites and both overall and one-third octave band
airborne noise data of a typical 460 KW fuel cell are available (Reference 3). Using this data, a
Soundboks speaker has been programmed through a set of filters to generate a noise spectrum
similar to that of the 460 KW fuel cell. (It is assumed that the Cooling and Power Module noise
in the existing measured 460 KW fuel cell are similar to the new units.) This spectrum will then
be played through an audio amplifier to create the electrical voltage necessary to drive the
Soundboks speaker. In order to overcome the potentially high background noise at the 370
Bassett Road site the speaker output will be increased to a level more than 26 dB higher than the
overall dBA noise level measured on a 460 KW fuel cell at a distance of 10 meters. With the
speaker on, this approach then follows the traditional “What is the airborne noise level at the
neighbor’s property line?”. The speaker will be run and airborne measurements made near the
proposed fuel cell locations and at several of the nearest neighbor’s properties. This measured
site data can also be used to estimate noise levels at other neighbor’s property lines. The State of
Connecticut’s Noise Ordinance' and the Town of North Haven’s Noise Ordinance® will then be
consulted to assess the impact of the measured and estimated acoustic levels. Because of the
closeness of the proposed fuel cell site to the nearest properties noise mitigation may be
recommended if the airborne noise estimated for two fuel cells comes near or exceeds the noise
requirements at the neighbors’ property lines.
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Figure 1. North Eastern Part of North Haven Zoning Map with the Area near the Two Fuel Cells
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Acoustical Technologies Inc.

Acoustic Measurement Program

The acoustic data necessary to assess the impact of two 460 KW Fuel Cells are described below:
Airborne sound pressure measurements were conducted at the 370 Bassett Road site on January
23, 2025 during the morning hours (10 am to noon). This testing established both background
airborne noise levels and simulated airborne noise levels with the speaker operating. The overall
A-weighted airborne noise measurements were made with an ExTech model 407780A Digital
Sound Level Meter (s/n 140401544) that had been calibrated prior to and just after the test with a
Quest model QC-10 Calibrator (s/n Q19080194). Measurements were taken with A-weighting
(frequency filtering that corresponds to human hearing) and with the sound level meter in a Slow
response mode. Audio tape recordings were made with a Sony Digital Audio Tape Recorder
(model TCD-D7 s/n 142000) with microphones on channels 1 and 2. The two PCB microphones
(model 130F20 s/n 53994 and 130F20 s/n 53994) were powered by two Wilcoxon P702B power
supply/amplifiers (s/n 1992 and 1995 respectively). The PCB microphones were also calibrated
prior to and after the test with the Quest model QC-10 Calibrator (s/n Q19080194). A Hewlett
Packard model HP3561A Dynamic Signal Analyzer, s/n 2338 A00659, was used to perform
A-weighted spectral analysis on the tape-recorded data. For reference, a noise level increase of

1 dB is equal to an airborne sound pressure increase of 12.2 per cent. All measurements were
made with the microphone at a height above ground between five and six feet. The sound
pressure data reported herein are all given in dB reference 20 microPascals.

One minute of background noise data was also analyzed at 5 and 10 meters with the first speaker
position and at eight nearby property lines. Vehicle traffic on Bradley Road was heavy and
measurements were halted when vehicles were present. The background noise on Bradley Road
did not interfere with the speaker data at all of the eight nearby property lines.

See the Google satellite map in Figure 3 for the approximate measurement locations.

The first speaker was at the proposed North site of the Cooling and Power Module units. Figures
4 and 5 provide photographs of two measurement location for the first speaker position. Sound
pressure data were taken with the ExTech sound level meter. At these locations, a one-minute
record of the acoustic noise was analyzed for the speaker in the “on” and “off” condition. Only
“speaker on” noise levels were measured at the second speaker location at the South site.

Location Type Distance Zone Type

1 — Cooling Module North Speaker 5 meters Institutional

2 — Power Module North Speaker 10 meters Institutional

3 — Cooling Module South Speaker 5 meters Institutional

4 — Power Module South Speaker 10 meters Institutional

P1 —39 Bradley Road Home 96 meters 1-2 F. Residential
P2— 35 Bradley Road Home 110 meters  1-2 F. Residential
P3 — 31 Bradley Road Home 122 meters  1-2 F. Residential
P4 — 27 Bradley Road Home 152meters 1-2 F. Residential
P5 — 45 Bradley Road Home 111meters 1-2 F. Residential
P6 — 49 Bradley Road Home 133 meters  1-2 F. Residential
P7 — 51 Bradley Road Home 155 meters  1-2 F. Residential
P8 — 53 Bradley Road Home 180 meters  1-2 F. Residential
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The grounds at Quinnipiac University are shown in Figure 2. The large size of the University
property and the location of the fuel cells at the west edge of the property means the fuel cell
noise will not be an issue to the southern and western neighbors. The boundary to the east is
Interstate 91 about 485 meters away while the boundary to the south is about 475 meters. The
closest northern boundary starts at about 200 meters in a wooded area out to about 350 meters.

Airborne noise measurements taken outside are corrupted by rain and wind so a day was selected
when the winds were expected to be 10 miles per hour or less. Table 1 provides the weather data
in 370 Bassett Road for the acoustic measurements on January 23, 2025. Measurements were
taken over the period from 10:00 am until noon. Table 1 shows the temperature and wind speeds
in hourly intervals. Wind conditions were very good during all the testing. Also, there was no
rain during the testing. Vehicle traffic along Bradley Road was heavy. Many of the
measurements on Bradley Road had to be delayed until all visible traffic was absent.

Because of the distant traffic noise on 191, background noise levels at all of the property line

measurement positions were moderate with levels from 46 to 52 dBA. At all of the measurement
locations it was possible to audibly hear the airborne noise from the speaker over the background
noise. Airborne noise loss versus range to the property line was determined at all these locations.

Figure 2. Location of the Fuel Cell Pad (Red) At Quinnipiac University
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Figure 3. Google Map Showing Measurement Positions P1 through P8

The highest airborne noise levels were obtained at 45 Bradley Road (P5) for both the two
speaker locations. Transfer functions were calculated and then applied to the 460 KW data from
Montville? in order to estimate the received levels for the new 460 KW fuel cells in 370 Bassett
Road. Two fuel cells could make as much as 3 dB more noise than one fuel cell if they were
both in one place. Since they are spread out, a conservative level could be calculated by
assuming they are all at the closest distance. Reasonable estimates for this and the other locations
were calculated by looking at the relative distances to the property line for each of the locations.
Each cooling module will be modeled at a 10-meter source level of 65 dBA while each power
module will be modeled at a 10-meter source level of 61 dBA.3

A conservative estimate of the airborne source level from both fuel cells (Ls) can be obtained by
power summing the contributions of both power modules and both cooling modules. This
becomes

Ls = 10*log (10°(65/10) + 10"(65/10) +107(61/10) +10~(61/10)) = 69.5 dBA
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Figure 4. Measurement Location at 45 Bradley Street Looking South East Towards the Speaker
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Each property line requires a combination of cooling module and power module noise. The west
direction will produce the highest property line noise levels since the property lines are closest
(about 111 meters). The airborne noise at the closest property lines on Bradley Rod is calculated
by combining two power modules and two cooling modules. Calculations are made for the eight
property lines using the 370 Bassett Road measured transfer functions and the Montville
measured fuel cell noise levels (69.5 dBA — transfer function).

Figure 5. Measurement Location at 49 Bradley Road Looking South East Towards the Speaker
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Table 1. Weather Data near 370 Bassett Road on January 23, 2025
https..//www.wunderground.com/history/daily/us/ct/east-haven/KHVN/date/2025-1-23

Wi
Time Temp. Humidity | Dew Point | Barometer ind Wind .
(EST) (°F) (%) (°F) (in HG) Speed | ection | Condition

(mph)

7:53 AM 18 °F 65 % 8°F 30.34 in 0 mph CALM Fair

8:53 AM 20 °F 62 % 9°F 30.33in 0 mph CALM Fair

9:53 AM 23 °F 60 % 11°F 30.32 in 0 mph CALM Fair

10:53AM | 25°F 63 % 14 °F 30.30 in 0 mph CALM Mostly

Cloudy
11:53AM | 28°F 61% 16 °F 30.26 in 6 mph WSW Mostly
Cloudy
12:53PM |  27°F 63 % 16 °F 30.22 in 8 mph SSW Partly
Cloudy
o R . Mostly

1:53 PM 29 °F 64 % 18 °F 30.18 in 9 mph WSW
Cloudy

2:53 PM 29 °F 64 % 18 °F 30.15 in 9 mph WSW Fair

3:53 PM 29 °F 64 % 18 °F 30.13 in 6 mph WSW Fair

Data Analysis

This section analyzes the airborne noise levels measured at the 370 Bassett Road site and then
estimates the received level and transmission loss to nearby properties expected during actual
fuel cell operation. These estimated levels will be compared to the noise limits in the
Connecticut and North Haven noise ordinances. Speaker operating noise levels at the 370
Bassett Road site are reported in Table 2. Background noise levels at the 370 Bassett Road site
are reported in Table 3. The background data are used to correct the speaker levels providing
estimates in Table 4 of only the speaker noise contribution at each location. Table 4 also reports
the transfer functions and the operating noise levels estimated during operation of the two new
460 KW fuel cells. These operating noise levels must be kept below 45 dBA, the night time
airborne noise limit in both the CT and North Haven noise ordinances. (Day time is 55 dBA.)

Figure 2 does not illustrate how the two-fuel cell cooling and power modules will be arranged at
the Quinnipiac site. The power modules could block some of the airborne noise coming from the
cooling modules and heading to the west. It is recommended that the power modules be placed
to the west of the cooling modules with the fan side of the power module facing east. Blocking
this higher cooling module noise heading to the west would be helpful in increasing the noise
mitigation for the closest properties. (The cooling module is about 4 dB higher in level than the
power module.) Thereby, some additional noise mitigation of 2 to 3 dB could be obtained by
arranging the two units so that the power modules block the cooling module sound headed in the
westerly direction toward the nearest Bradley Road residences.
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Table 2. Measured Overall Sound Pressure Levels in dBA ref. 20 microPascals with Speaker On

Location R&r;%:r;n Direction Leq Max Min L90
Speaker On — Cooling M 5 North 99.4 99.8 99.1 99.2
Speaker On — Cooling M 10 North 93.0 93.3 92.8 92.9

Cooling North Speaker

P1 - 39 Bradley Street 96 West N West | 60.0 85.0 57.8 58.8
P2 - 35 Bradley Street 110 West 63.3 74.9 62.3 62.7
P3 - 31 Bradley Street 122 West 62.3 72.4 60.7 60.9
P4 - 27 Bradley Street 152 | West S West | 67.0 79.6 65.9 66.1
P5 - 45 Bradley Street 111 North West 68.5 75.8 66.9 67.3
P6 - 49 Bradley Street 133 NN West 66.1 76.6 65.1 65.2
P7 - 51 Bradley Street 155 NN West 63.3 73.8 61.7 62.0
P8 - 53 Bradley Street 180 North 60.4 73.8 59.2 59.8
Power South Speaker

P1 - 39 Bradley Street 96 West N West | 63.9 77.8 63.1 63.4
P2 - 35 Bradley Street 110 West 61.9 76.8 61.5 61.8
PS5 - 45 Bradley Street 111 North West 68.6 77.0 65.8 66.8

Leq: Equivalent continuous sound level over the measurement period. — this is normally the
level to be identified as the value to be compared with the steady state overall noise
requirement. Because of the intermittent traffic noise, the L90 value is used instead.

SPL MAX: Maximum one-second sound level observed during the measurement period.

SPL MIN: Minimum one-second sound level observed during the measurement period.

L90: - 90% percentile sound level — L90 is the level that is exceeded 90% of the time.

The CT State Noise Ordinance' identifies the L90 acoustic calculation as useful in determining
background airborne noise. This value will be used to estimate both the speaker and the
background noise level. This is a more conservative approach since using L90 eliminates the
highest 90% of the measured noise, noise that could be coming from sources other than the
provided by the speaker. The speaker noise is generated from a random noise application that
does not vary with time.

The overall airborne noise levels are 26 dB higher for the speaker as compared to what was
measured from the 460 KW cooling module at Montville, CT. This 26 dB difference in level
was subtracted from the 370 Bassett Road measured levels to estimate the expected fuel cell
acoustic signature for one fuel cell. Column 4 of Table 4 provides the background corrected data
for the speaker. The transfer function to each property line is shown in column 5 and the
estimated level for two fuel cells in shown in column 6. The 10-meter Montville airborne noise
levels were used with the 370 Bassett Road transmission loss data to estimate the expected two

12
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fuel cell airborne noise at the eight nearby neighbors. Only the locations closest to the fuel cells
are near the night time 45 dBA noise limit. The highest expected level at 45 Bradley Street is
1.2 dB below the 45 dBA requirement.

Table 3.Measured Overall Sound Pressure Levels in dBA ref. 20 microPascals with Speaker Off

Location Rlclr;%:r;n Direction Leq Max Min L90
Speaker On — Cooling M 5 North 51.5 57.7 48.5 48.9
Speaker On — Cooling M 10 North 51.2 57.1 48.1 48.8
Cooling North Speaker
39 Bradley Street 96 West N West | 54.1 64.6 50.8 52.1
35 Bradley Street 110 West 48.5 56.6 46.9 47.2
31 Bradley Street 122 West 49.5 74.3 46.3 46.5
27 Bradley Street 152 | West S West |  49.6 72.6 48.1 48.3
45 Bradley Street 111 North West 53.0 75.2 51.6 51.9
49 Bradley Street 133 NN West 51.0 77.8 49.7 49.9
51 Bradley Street 155 NN West 51.0 71.6 49.7 50.1
53 Bradley Street 180 North 50.4 77.5 45.7 49.1

Table 4 Background Corrected L90 Sound Pressure Levels in dBA ref. 20 microPascals

Locaion | "\ie,s| Direction |p el Fanction | | Line | Spec
Cooling M Speaker In dBA In dB dBA dBA
39 Bradley Street 96  |West N West| 58 34.9 34.6 -10.4
35 Bradley Street 110 West 62.6 30.3 39.2 -5.8
31 Bradley Street 122 West 60.7 32.2 37.3 -7.7
27 Bradley Street 152  |[West S West| 66 26.9 42.6 -2.4
45 Bradley Street 111 North West | 67.2 25.7 43.8 -1.2
49 Bradley Street 133 NN West 65.1 27.8 41.7 3.3
51 Bradley Street 155 NN West 61.7 31.2 38.3 -6.7
53 Bradley Street 180 North 594 33.5 36 -9
Power M Speaker
39 Bradley Street 96  |West N West| 63.1 29.8 39.7 -5.3
35 Bradley Street 110 West 61.7 31.2 38.3 -6.7
45 Bradley Street 111 North West | 66.7 26.2 433 -1.7
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The North location’s transfer function (25.7 dB) appears to be about 0.5 dB weaker than the
South transfer function (26.2 dB) at 45 Bradley Street causing the property line to reach an
airborne noise level of 43.8 dBA at P5, just 1.2 dB below the requirement. Locations other than
45 Bradley Road will meet the requirement by more than 2 dB.

The measurements at 370 Bassett Road were taken at various distances from the speaker and
then corrected to estimate the expected noise from two fuel cells. The predicted airborne noise
levels are all below 44 dBA, at least 1 dB below the lowest residential night time noise limit.
Locations other than the homes on Bradley are expected to be below 40 dBA depending on how
close the locations are to the two fuel cells.

Allowable Noise Levels

Connecticut’s regulation for the control of noise provides in CT section 22a-69-3' the
requirements for noise emission in Connecticut. Section 22a-69-3.1 states that no person shall
cause or allow the emission of excessive noise beyond the boundaries of his/her Noise Zone so
as to violate any provisions of these Regulations. The CT ordinance will be used to evaluate the
noise generated by the two 460 KW Fuel Cells. (The North Haven noise ordinance has the same
noise limits.) Following sections discuss each type of noise using the results obtained from the
January 23, 2025 speaker measurements in 370 Bassett Road and the 460 KW fuel cell test in
Montville, CT reported on July 13, 2020.

As stated above, the 370 Bassett Road site is located in an Institutional Zone on Bassett Road
and 1s surrounded by a 1-2 Family Residential Zone. The closest residential zone is only about
100 meters away. Based on the analysis resulting in Table 4 the airborne noise from the two new
fuel cells should be below the 45 dBA noise limit at distances greater than 100 meters. All other
nearby residential properties at greater distances are expected to be well below the day time and
night time Residential Zone noise limits for an emitter in an Institutional Zone.

Impulse Noise

The Connecticut noise code states in CT section 22a-69-3.2 (part a) Impulse Noise that no person
shall cause or allow the emission of impulse noise in excess of 80 dB peak sound pressure level
during the night time to any class A Noise Zone. Night time is defined as 10 pm to 7 am. CT
section 22a-69-3.2 (part b) Impulse Noise states that no person shall cause or allow the emission
of impulse noise in excess of 100 dB peak sound pressure level at any time to any Noise Zone.
The North Haven noise ordinance sets the same limits for Impulse Noise as Connecticut does.
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Figure 6. Acoustic Airborne Noise Weighting Curves

bitp-/fupload wikimedia orgfwikdpedia ‘commons, 3/ 3% Acoustic_weighting corves (1).svg

+20
+10 D)
0
B.C
& -10 ( N
8 20
-30 {not defined}‘.‘-,_
-50 £
10 100 1000 10k 100k
A~weighting (blue), B (yellow), C {red), and D-weighting {blk)

lofl 172572013 9235 P

Impulse noise in excess of 80 dBA was not observed during any of the ten property line
measurements of the Doosan 460 KW fuel cell made at the Montville site on 7 July, 2020°. The
maximum level measured was 79.7 dBA at location P2 using the ExTech sound level meter.

This and the other levels above 70 dBA were caused by vehicle traffic and not by the fuel cell.
Unweighted impulse noise levels were determined using a Hewlett Packard HP3561A spectrum
analyzer. (The maximum level ten meters from the fuel cell was 77 dBA.) The closest Bradley
Road property showed 25 dB of transmission loss so the highest expected level would be below
53 dB. Given the steady state nature of the fuel cell’s noise signature there should be no acoustic
issues with the State of Connecticut’s or the Town of North Haven’s impulse noise requirements.

A few words are in order to discuss the difference between A-weighted and un-weighted impulse
noise. A-weighting emphasizes the middle and higher frequencies while reducing the influence
of the low frequencies. Figure 6 above plots the A-weighting curve versus frequency in blue.
Below a frequency of 1 kiloHertz the acoustic level is attenuated by increasing amounts. The
reduction is about 10 dB at 200 Hertz, 20 dB at 90 Hertz and 30 dB at 50 Hertz. It also reduces
the level at very high frequency being down in level by 10 dB at 20 kiloHertz. The fuel cell
measurements show the unweighted overall levels to be about 9 dB higher than the A-weighted
noise levels. Adding 9 dB to the Montville measured levels brings the peak impulse up to about
62 dB reference 20 microPascals. The impulse noise levels on Bradley Road should be no
higher than 62 dB reference 20 microPascals, well below the 80 dB night time limit.

15



Acoustical Technologies Inc.

Prominent Discrete Tones

The Connecticut regulation for the control of noise states in C7 section 22a-69-3.3  Prominent
discrete tones: Continuous noise measured beyond the boundary of the Noise Zone of the noise
emitter in any other Noise Zone which possesses one or more audible discrete tones shall be
considered excessive noise when a level of 5 dBA below the levels specified in section 3 of these
Regulations is exceeded. The CT Regulations establish different noise limits for different land
use zones. Residential (homes and condominiums) and hotel uses are in Class A. Schools,
business, parks, recreational activities and government services are in Class B. Forestry and
related services are in Class C. By my reading of the regulations the 370 Bassett Road source is
a Class B emitter in an Institutional Zone. The noise zone standards in C7 section 22a-69-3.5
state that a Class B emitter cannot exceed the following overall sound pressure levels:

To Class C 62 dBA To Class B 62dBA ToClass A 55 dBA (day) 45 dBA (night)
The discrete tones limits are 5 dBA lower so that no tone may be higher than the following:
To Class C 57dBA To Class B57dBA ToClass A 50 dBA (day) 40 dBA (night)

The North Haven noise ordinance does not discuss discrete tones so the CT Noise Ordinance will
be used. To address the discrete tone issue, we use measured spectral data from the Reference 3
Montville testing. The data is the maximum level received in 1/30 octave bands for frequencies
from 0.32 to 100,000 Hz. Figure 7 plots the airborne noise measured 10 meters from the Cooling
and Power Modules in 1-30th octave bands. This figure shows some discrete tones in the middle
frequencies produced by the Fuel Cell Cooling and Power Modules. The eight largest tones are
given in Table 5. The highest is 55.1 dB reference 20 microPascals at 302 Hz. The second
highest tone is at 213.8 Hz at a level of 54.3 dB reference 20 microPascals. All the remaining
tones are below 53 dBA. The A-weighted discrete tone corrections are given in the 4™ row of
Table 5. Incorporating the transmission loss to the properties gives the A-weighted levels in the
last four rows of Table 5 after the 3 dB correction for two units is added. All the frequencies at
the nearest residences have levels that are below the 40 dBA requirement in a Residential Zone
by at least 8 dB. All the nearby residential properties should meet all the discrete tone
requirements. There should be no acoustic issue with the CT discrete tone noise requirements at
any of the nearby properties.
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Figure 7. Montville Tones 460 KW Fuel Cell Cooling & Power Modules in 1-30th octave bands
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Table 5. Peak Fuel Cell Discrete Sound Pressure Level Estimates in dB ref. 20 microPascals

Location ﬁaelt“eg; 53.7Hz |70.8 Hz[91.2 Hz 1;12'3 252'8 302 2 |2801 HZ 411{629
Allowed Level 40 40 40 40 40 40 40 40
Montville 10 57.3 681 | 656 | 67.1 | 645 | 621 | 456 | 39
A Weighting 290 | 243 | 205 | -147 | -102 | 70 | 1.0 | 09
Bradley Road 10
1 unit 28.3 438 | 451 | 524 | 543 | 551 | 46.6 | 39.9
2 Fuel Cells 10 31.3 468 | 48.1 | 554 | 573 | 581 | 49.6 | 429
P5-45 Bradley| 111 56 201 | 224 | 297 | 316 | 324 | 239 | 172
P4-27 Bradley| 152 4.4 199 | 212 | 285 | 304 | 312 | 227 | 16.0
P6-49 Bradley| 133 3.5 19.0 | 203 | 276 | 295 | 303 | 21.8 | 15.1
P1-39 Bradley| 96 1.5 170 | 183 | 256 | 275 | 283 | 198 | 13.1
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Infrasonic and Ultrasonic Noise

The Connecticut regulation for the control of noise states in C7T section 22a-69-3.4 Infrasonic
and Ultrasonic that no person shall emit beyond his/her property infrasonic or ultrasonic sound
in excess of 100 dB at any time. 100 dB with respect to the reference of 20 microPascals is a
sound pressure of 2 Pascals or 0.00029 psi. Infrasonic sounds are sound pressure fluctuations
below a frequency of 20 Hertz. Ultrasonic sounds are sound pressure fluctuations at frequencies
above 20,000 Hertz. The North Haven Noise Ordinance uses the same limits for infrasonic and
ultrasonic noise as the State of CT Noise Ordinance.

Narrow bandwidth sound pressure spectrums in dB reference 20 microPascals made at the
Montville 10-meter Cooling Module location can be used to compare with the infrasonic and
ultrasonic noise requirements. The Montville airborne noise data were processed in the 0 to 200
Hertz and 0 to 100,000 Hertz frequency ranges. The bandwidth of each data point is 0.75 Hertz
for the 200 Hertz range and 375 Hertz for the 100,000 Hertz frequency range. The infrasonic
noise for frequencies up to 20 Hertz is shown in Figure 8 for the 460 KW unit at Montville®. The
maximum level at 10 meters is 48 dB reference 20 microPascals. The entire 20 Hertz band can
be power summed and never exceeds 70 dB reference 20 microPascals at 10 meters in Montville.
After subtracting 25.7 dB for the maximum transfer function correction at Point P5 and adding
the gain of 3 dB for two fuel cells, the 47.3 dB level is well below the Infrasonic requirement of
100 dB for the 370 Bassett Road site. The noise levels at all the other nearby residential
neighbors will be lower. There should be no issue with the infrasonic noise requirement at any
of the neighboring residential properties.

The ultrasonic noise for frequencies up to 100 KiloHertz is given in Figure 9. The Montville
data uses a microphone with flat high frequency performance and provides a good estimate for
the 460 KW fuel cell. The entire 80 KiloHertz band from 20 to 100 kiloHertz has been power
summed and never exceeds a noise level of 62 dB reference 20 microPascals 10 meters from the
fuel cell at Montville. After subtracting 25.7 dB for the maximum transfer function correction at
Point P5, and adding the gain of 3 dB for two units, the ultrasonic level of about 39.3 dB is well
below the requirement of 100 dB for the 370 Bassett Road site. The noise levels at all the other
nearby residential neighbors will be lower and there should be no issue with ultrasonic noise at
any of the neighboring properties.

Overall Sound Pressure Levels

The Connecticut regulations for the control of noise state that
(a) No person in a Class B Noise Zone shall emit noise exceeding the levels below:

To Class C 62 dBA To Class B 62dBA  To Class A 55 dBA (day) 45 dBA (night)
The Bradley Road properties are in a Residential Zone that has surrounding Residential and Park

Zones. The nearby neighbors have airborne noise limits of S55dBA during the day and 45 dBA at
night. The Institutional Zone limit is 62 dBA during the day and night.
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Figure 8. Infrasonic Noise from Montville Fuel Cell Cooling Modules in 1-30th octave bands
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Figure 9. Ultrasonic Noise from Montville Fuel Cell Cooling Modules in 1-30th octave bands
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The estimated overall A-weighted sound pressure levels for two fuel cells in dBA reference 20
microPascals are given in column 6 of Table 4 using the background corrected measurements
made on January 23, 2025. The second column gives the approximate distance from the fuel
cells to the measurement location, with locations identified by a P number in Table 2.

19



Acoustical Technologies Inc.

Column 3 gives the direction from the fuel cell to the property. The airborne noise values given
in column 4 are the estimated background corrected received level for one speaker. The transfer
functions in column 5 provide the loss in sound level from the fuel cells to the property lines.
The values in column 6 provide the predicted airborne noise levels at the property lines with two
fuel cells operating. The values are all below the residential zone noise limit for both day time
and night time operation. The increasing loss with distance to the surrounding residential
properties means all airborne noise should be lower than 44 dBA reference 20 microPascals.

Operation of the two fuel cells will have no significant acoustic impact at all the nearby
properties adjacent to the fuel cell site on Bradley Road.

The properties closest to the fuel cells should see overall airborne noise levels from the fuel cells
below the 45 dBA airborne noise requirement. Some of these properties may be able to hear the
fuel cells when the background noise is below 40 dBA (when no or little 191 traffic is present).
Residential properties on other roads in the Residential Zones are not expected to hear the two
fuel cells. All of the nearby residential, commercial and industrial properties should not be
affected by the operation of the two fuel cells.

Conclusions

The purpose of this effort is to evaluate the acoustical environment at the 370 Bassett Road site
during operation of the two 460 KW fuel cells at Quinnipiac University. This effort has been
accomplished and the results show that the operation of the two 460 KW fuel cells will meet all
of the State of Connecticut and Town of North Haven airborne noise requirements at all the
nearby properties. Other residences and businesses in all directions are expected to meet all the
noise requirements because they are far enough away from the new fuel cells and have airborne
noise levels below 40 dBA. Locations at distances greater than 250 meters should not hear the
operating 460 KW fuel cells during conditions of low background noise.

More margin in the radiated noise can be obtained by locating the cooling modules to the east of
the power modules. The power modules radiate about 4 dB less noise than the cooling modules
and even less if the fans in the power module are placed on the east side. This arrangement will
further reduce the airborne noise radiated to the residences located to the west on Bradley Road.
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April 4, 2025

The Venture Funding Specialists

RE: Petition For a Declaratory Ruling That No Certificate of Environmental Compatibility and Public
Need is Required (“Petition”) for the Installation of 2 HyAxiom Fuel Cells and Battery Energy
Storage Systems comprising a 920KW Fuel Cell installation at 370 Bassett Road, North Haven,

CT.

Dear Recipient,

Pursuant to Section 16-50j-40 of the Connecticut Siting Council's (the "Council") Rules of Practice, we are
notifying you that VFS, LLC. intends to file a petition for declaratory ruling with the Connecticut Siting Council
(“Council”) on or about April 30, 2025. The petition will request the Council's approval of the installation of two
HyAxiom fuel cells, a Battery Energy Storage System and ancillary equipment in support of a 920 kw customer-
side, distributed generation project at 370 Bassett Road, North Haven, CT. The fuel cells will be powered by
natural gas and generated electricity will be sent directly to the Quinnipiac University buildings.

The proposed placement site is located on the North side of the site adjacent to the existing electric
equipment. The proposed new construction will be approximately 120’ long x 70’ wide and 10’ high.

If you have any questions regarding the proposed work, please contact any of the following:

VFS, LLC.

Steve Pearson

5827 Terex
Clarkston, M| 48346
248.657.4600
spearson@vfsmi.com

VFS, LLC

Gerry Conboy

5827 Terex
Clarkston, M| 48346
702.302.8869s
gconboy@vfsmi.com

Connecticut Siting Council

10 Franklin Square
New Britain, CT 06051
Tel: 860.827.2935

VES, LLC e 5827 Terex Clarkston M| 48346 e P: 248.657.4600 e www.vfsmi.com
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NORTH HAVEN, CT 06473

MCKEON TERESA
15 BOWEN RD
NORTH HAVEN, CT 06473

KEOHANE ROBIN COREY & PETER & SURV
334 BASSETT RD
NORTH HAVEN, CT 06473

GEORGE MICAEL S JR & AMANDA K
29 BOWEN RD
NORTH HAVEN, CT 06473

SALDON REALTY LLC
5STJOHN ST
NORTH HAVEN, CT 06473

WULFF THOMAS
353 BASSETT RD
NORTH HAVEN, CT 06473

MENKER JEANETTE L/U
2 BOWEN RD
NORTH HAVEN, CT 06473

ANASTASIO ROBERT & HELEN & SURV
8 DONMAR CT
NORTH HAVEN, CT 06473

ESTABROOK LISA
35 BRADLEY ST
NORTH HAVEN, CT 06473

SKORB JOAN E
8 BOWEN RD
NORTH HAVEN, CT 06473

SIEFF WILLIAM & DAWN
373 BASSETT RD
NORTH HAVEN, CT 06473

QUINNIPIAC UNIVERSITY
275 MT CARMEL AVE
HAMDEN, CT 06518

490 WASHINGTON AVE N HAVEN REALTY LLC
555 S COLUMBUS AVE
MT VERNON, NY 10550

CLARK DAVID F & ANN K & SURV
27 BOWLING GREEN DR
NORTH HAVEN, CT 06473

STEVENS KATHLEEN A
16 BOWEN RD
NORTH HAVEN, CT 06473

BRAY DOUGLAS & VICTORIA ANN
341 BASSETT RD
NORTH HAVEN, CT 06473



PYNE MICHAEL F & MARILYN J & SURV
51 KIMBERLY CIR
NORTH HAVEN, CT 06473

REILLY KEVIN
19 BOWEN RD
NORTH HAVEN, CT 06473

VERGATO SYLVIA & DEMARTINO ALBERT & SURV

110 WARNER RD
NORTH HAVEN, CT 06473

BRADLEY STREET LL LLC
319 WASHINGTON AVE UNIT-4
NORTH HAVEN, CT 06473

CHODON PEMA
1 BOWEN RD
NORTH HAVEN, CT 06473

COLELLA JOHN
39 BRADLEY ST
NORTH HAVEN, CT 06473

GROSSER MARY ANN
5 BOWEN RD
NORTH HAVEN, CT 06473

ROBERTS THOMAS A & JUNE J & SURV
39 BOWLING GREEN DR
NORTH HAVEN, CT 06473

AIELLO KELLY
52 KIMBERLY CIR
NORTH HAVEN, CT 06473

WASHINGTON AVE NORTH LLC
72 HIGHLAND PARK RD
NORTH HAVEN, CT 06473

LIQUORI CHRISTOPHER M
9 BOWEN RD
NORTH HAVEN, CT 06473

YEAGER WILLIAM K & NANCY E & SURV
31 BOWLING GREEN DR
NORTH HAVEN, CT 06473

DELLISOLA DENNIS P
35 BOWLING GREEN DR
NORTH HAVEN, CT 06473

WASHINGTON AVENUE NORTH LLC
72 HIGHLAND PARK RD
NORTH HAVEN, CT 06473

MIDOLO CARMEN
6 BRADLEY ST
NORTH HAVEN, CT 06473

STELLATO VINCENT J Il & CHELSEA & SURV
25 BOWEN RD
NORTH HAVEN, CT 06473

WASHINGTON AVE LLC
72 HIGHLAND PARK RD
NORTH HAVEN, CT 06473

QUINNIPIAC UNIVERSITY
275 MT CARMEL AVE
HAMDEN, CT 06518

HENDERSON RACHEL ALLYN
24 BOWEN RD
NORTH HAVEN, CT 06473

BACHMANN DONALD R & GERALDINE L/U
45 BRADLEY ST
NORTH HAVEN, CT 06473

ELABD YASSER E & ELKHOULI HEBA & SURV
55 BRADLEY ST
NORTH HAVEN, CT 06473

49 KIMBERLEY LLC
23 GRANDVIEW TERR
NORTH HAVEN, CT 06473

BRENNAN SEAN M & DAWN E & SURV
64 BRADLEY ST
NORTH HAVEN, CT 06473

NIEPORENT HERBERT &
5 NORTHWIND LANE
WILTON, CT 06897

MAURI RICHARD & GINA A
7 DONMAR CT
NORTH HAVEN, CT 06473
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Officials List

Michael J. Freda First Selectman
18 Church St.

North Haven, CT 06473

William J. Pieper Second Selectman
18 Church St.

North Haven, CT 06473

Sally J. Buemi Third Selectman

18 Church St.

North Haven, CT 06473

Elio Floriano Chief Building Official
18 Church St.

North Haven, CT 06473

Lisa Ann Kelly Tax Assessor

18 Church St.

North Haven, CT 06473

Laura Magaraci Wetlands enforcement
Officer

18 Church St.

North Haven, CT 06473

Paul Januszewski Fire Chief/Fire Marshal
11 Broadway

North Haven, CT 06473

Andrew Bevilacqua Town Engineer

5 Linsley St.
North Haven, CT 06473

Lynn K. Sadosky Public Works Director

5 Linsley St.
North Haven, CT 06473

Alan Fredericksen Land Use
Administrator

18 Church St.

North Haven, CT 06473
Kevin Glenn Chief of Police

8 Linsley St.

North Haven, CT 06473

J. Stacey Yardbrough Town Clerk
18 Church St.

North Haven, CT 06473
Dave W. Yaccarino State Rep.
LOB Room 4200

300 Capital Ave.

Hartford, CT 06106

Paul Cicarella State Senator
LOB Room 3400

300 Capital Ave.

Hartford, CT 06106



Richard Blumenthal US Senator

90 STATE HOUSE SQUARE
10TH FLOOR
HARTFORD, CT 06103

Christopher Murphy, US Senator

Colt Gateway
120 Huyshope Avenue, Suite 401
Hartford, CT 06106

Rosa L. DeLauro US Congresswoman
59 Elm Street
New Haven, CT 06510

Dept of Energy and Environmental
Protection

Katie Dykes

79 Elm Street

Hartford CT 06106

Department of Public Health
Manisha Juthani, MD.

410 Capitol Ave

Hartford CT 06134

Council on Environmental Quality
Brenda Mallory, Chair

730 Jackson Place

Washington DC 20006

Federal DEP David Cash

1 Ashburton Place

Boston MA 02108

CT Historic Preservation Office
Jonathan Kinney

450 Columbus Boulevard Suite 5

Hartford CT 06103.

Department of Transportation
Sean Duffy

1200 New Jersey Ave, SE
Washington DC 2059
Department of Transportation
Garrett T. Eucalitto

2800 Berlin Turnpike

Newington CT 06111-0000

Dept of Emergency Services and Public

Protection, James Rovella
287 West St

Rocky Hill CT 06067

Office of Policy and Management

Jeffrey Beckham
450 Capitol Ave

Hartford CT 06106



Comptroller Sean Scanlon

165 Capitol Avenue

Hartford CT 06106-0000

Dept. of Admin. Services and the Labor
Dept.

Dante Bartolomeo Commissioner
200 Folly Brook Blvd

Wethersfield CT 06109

CT Airport Authority

Kevin Dillion

CAA administrative offices,

Bradley International Airport Terminal A
3rd Fl

Admin Offices

Windsor Locks, CT 06094

CT Attorney General William Tong
110 Sherman St Mackenzie Hall
Hartford CT 06105-0000

CT Secretary of State

Stephanie Thomas

165 Capitol Avenue

Hartford, CT, 06106

Public Utilities Regulatory Authority
Michael Caron

10 Franklin Square

New Britian CT 06051

Council of Environmental Quality
79 Elm Street

6th Floor

Hartford, CT 06106

Department of Agriculture

450 Columbus Blvd.

Suite 701

Hartford, CT 06103

CT State Treasurer

Erick Russell

165 Capitol Avenue

Hartford, CT, 06106

Office of Consumer Counsel
Consumer Counsel - Claire E. Coleman
10 Franklin Square

New Britain, CT 06051

CT. Dept. of Community and Economic
Development

450 Columbus Blvd
Hartford, CT 06103

South Central Regional Council of
Governments

4th Floor West
127 Washington Ave,

North Haven, CT 06473



UNITED STATES
‘ POSTAL SERVICE @

Certificate of Mailing — Firm

Name and Address of Sender

VFS, LLC.
5827 Terex

TOTAL NO.
of Pieces Listed by Sender

TOTAL NO.
of Pieces Received at Post Office™

Affix Stamp Here
Postmark with Date of Receipt.

Vil =

U.S. POSTAGE PAID

VERNON
sl ROCKVILLE, CT

(Name, Street, City, State, and ZIP Code™)

unire smaves APR 29, 25
Postmaster, per (name of receiving employee) S POSTALSERVICE w AMOUNT
Clarkstown, Ml | o $26 65
A.mwb.m R2306Y151962-04
SPS® Tracking Number .
.............. m._..:---...1..0.....:--.,-...x.:-,..- . Sute, Postage Fee Special Handling Parcel Airlift

ANTUNEZ CARLOS & MIRNA & SURV

23 BOWLING GREEN DR

NORTH HAVEN, CT 06473

DEPINO PETER J

57 KIMBERLY CIR

NORTHHAVEN, TTUb4/3

500 WASHINGTON AVE LLC

1180 NO COLONY RD

WALLINGFORD, CT 06492

ROBERTSON DILICE G

11 SENTINEL HILL RD

NORTHHAVEN, CTT U64/3

MURRAY GINA

331 BASSETT RD

NORTH HAVEN, CT 06473

RODRIGUEZ QUIDANY & KYDER ELISE

61 BRADLEY ST

NORTHHAVEN, CT 06473

PS Form 3665, January 2017 (Page _1__ of _7_) PSN 7530-17-000-5549

See Reverse for Instructions



UNITED STATES

m POSTAL SERVICE @

Certificate of Mailing — Firm

Name and Address of Sender

VES, LLC

5827 Terex
Clarkstown, MI
48346

TOTAL NO.
of Pieces Listed by Sender

TOTAL NO.
of Pieces Received at Post Office™

Affix Stamp Here

Postmark with Date of Receipt.

Postmaster, per (name of receiving employee)

Address
(Name, Street, City, State, and ZIP Code™)

Postage

Special Handling Parcel Airlift

NORTH HAVEN TOWN OF

18 CHURCH ST

NORTH HAVEN, CT 06473

CHMKILLC

476 WASHINGTON AVE

NORTH HAVEN, CT 06473

CASALE MICHAEL JR & LICKING ADRIEN

J&3

59 BASSETT RD

NORTH HAVEN, CT 06473

DENARDIS JAYME (TRUSTEE)

365 BASSETT RD

NORTH HAVEN, CT 06473

WASHINGTON AVENUE NORTH LLC

72 HIGHLAND PARK RD

NORTH HAVEN, CT 06473

PRUNIER WAYNE R & DIANNE L L/U &

340 BASSETT RD

NORTH HAVEN, CT 06473

|

PS Form 3665, January 2017 (Page Wloﬁ _7_) PSN 7530-17-000-5549

See Reverse for Instructions



UNITED STATES
B posTaL SERVICE »

Certificate of Mailing — Firm

Name and Address of Sender

TOTAL NO.
of Pieces Listed by Sender

TOTAL NO.

of Pieces Received at Post Office™

Affix Stamp Here

Postmark with Date of Receipt.

Firm-specific Identifier

VES, LLC
5827 Terex
OHNHWMﬁOSHHu zﬂ Postmaster, per (name of receiving employee)
48346
.............. USPS® Tracking Number Address

(Name, Street, City, State, and ZIP Code™)

Postage

Fee Special Handling Parcel Airlift

DELUCIA LAWRENCE S JR

45 KIMBERLY CIR

NORTH HAVEN, CT 06473

DEMAIO KATHRYN L

49 BRADLEY ST

NORTH HAVEN, CT 06473

91 LEFFINGWELL ROAD LLC

140 NO BRANFORD RD

BRANFORD, CT 06405

WERDANN, DONALD AND JOANN

369 BASSETT RD

NORTH HAVEN, CT 06473

FOLEY DEBORAH JAMIE &

119 SENTINEL HILLRD
NORTH HAVEN, CT 06473

_

PS Form 3665, January 2017 (Page 3 of _7_) PSN 7530-17-000-5548

See Reverse for Instructions



UNITED STATES
‘ POSTAL SERVICE ®

Certificate of Mailing — Firm

Name and Address of Sender

VFS, LLC.
5827 Terex
Clarkstown, MI
48346

TOTAL NO.
of Pieces Listed by Sender

TOTAL NO.

of Pieces Received at Post Office™

Affix Stamp Here
Postmark with Date of Receipt.

Postmaster, per (name of receiving employee)

Address
(Name, Street, City, State, and ZIP Code™)

Postage

Special Handling Parcel Airlift

LYNCH JESSICA

4 BOWEN RD

NORTH HAVEN, CT 06473

JOHNSON DAVID A & MARY D & SURV

6 BOWEN RD

NORTH HAVEN, CT U64/3

PICCIRILLO JOSEPH & CONSTANCE & SURV

53 BRADLEY S|

—NORTHHAVEN, CT 08473

KATZ MICHAEL H

12 DONMAR CT

NORTH HAVEN, CT 06473

500 WASHINGTON AVE LLC

1180 NO COLONY RD

WALLINGFORD, CT 06492

BUTLER KAREN L

56 KIMBERLY CIR

NORTHHAVEN, CT 06473

PS Form 3665, January 2017 (Page _4__of _7_) PSN 7530-17-000-5549

See Reverse for Instructions



UNITED STATES
‘ POSTAL SERVICE @

Certificate of Mailing — Firm

Name and Address of Sender

VFS, LLC.
5827 Terex
Clarkstown, Mi
48346

TOTAL NO.
of Pieces Listed by Sender

TOTALNO.

of Pieces Received at Post Office™

Postmaster, per (name of receiving employee)

Affix Stamp Here
Postmark with Date of Receipt.

Address
(Name, Street, City, State, and ZIP Code™)

Postage

Fee

Special Handling Parcel Airlift

57 BRADLEY STREET LLC

319 WASHINGTON AVE UNIT-4

NORTH HAVEN, CT 06473

URBAN WILLIAM T Ill & BETTY ANN & SURV.

23 BRADLEY ST

ORTHHAVEN, T1 Ub4/5

LUPOLI JOHN & WENDY

115 SENTINEL HILL RD

NORTHHAVEN, CT 06473

VAKA VENKATA NALINI K

15 DONMAR CT

NORTHHAVEN, C1 Ub4/3

BARTOZZI CHERYL

28 BOWEN RD

NORTH HAVEN, CT 06473

ODAYNIK TIMOTHY M & ETAL

12 BOWEN RD

NORTHHAVEN, CT 06473

PS Form 3665, January 2017 (Page 5 _of __7_) PSN 7530-17-000-5549

See Reverse for Instructions




UNITED STATES . - .
Bl POSTAL SERVICE o Certificate of Mailing — Firm
et el Acklmesl s MW Mw_o.mﬂo_..wm»ma by Sender .n_v.Mu _".,_W_mmﬂﬂmong at Post Office™ Affix m”mgv Here

Postmark with Date of Receipt.

VFS, LLC.
5827 Terex

O— —A .H Z — Postmaster, per (name of receiving employee) a Y ,
I \ . }
\ .,.f
48346 \ o\
USPS® Tracking Number Address . ] o
............... w._q.-r.-w_.u.m.n._m_w._.n.m._.u»._w.m,q Tttt (Name, Street, City, State, and ZIP Code™) Postage Fee Special Handling Parcel Airlift

RUSSO ROSEMARY A & LUCILLE A
1. 11 DONMAR CT

ALA DR LA RN —CF-B 4473
NORTTIT IV CING, CT U0F7T

HARNETT ELIZABETII

2L 55 RIMBERLY CIR
NORTEH E>A~ﬂ7ﬁ P gt o] Dh;dw

SOPHORNARY OUM
3. 337 BASSETT RD

LT T A S EIRN—

N 49
NORTIT TRV OIN, GT UUR70

LEHERISSIER RICIIARD T
4., 59 BRADLEY ST

NORTH-H. >A~ﬁ7ﬁ CT 06473

CHOUN BOPHA & MOM
5. 5065 7T RD S APT-T1

A DLINCTON-AA-22204-25-1
ARG TONG VX 22207201

QUINNIPIAC UNIVERSITY
6. 375 MT CARMEL AVE

LT AMPEN—CF sigQ
TIAVIDTING CTU0ITO

PS Form @mmm. January 2017 Qummm mlO* |I|\| V PSN 7530-17-000-5549 See Reverse for Instructions




UNITED STATES
‘“j POSTAL SERVICE

Certificate of Mailing — Firm

Name and Address of Sender

VFS, LLC.
5827 Terex
Clarkstown, Mi
48346

TOTAL NO.
of Pieces Listed by Sender

TOTAL NO.
of Pieces Received at Post Office™

Postmaster, per (name of receiving employee)

Affix Stamp Here

Postmark with Date of Receipt.

Address
(Name, Street, City, State, and ZIP Code™)

Postage

Special Handling Parcel Airlift

DOYLE MEGAN

51 BRADLEY ST

NORTHTTAVEN, CT 06473

NORTH HAVEN TOWN OF

T8 CHURCH 5T
NORTH HAVEN, CT 06473

LAPRADE HOLLY M & TIMOTHY W & SURV

333 BASSETT RD

qumu%mm 11 >AN—17H CT-06473

D'ANGELO-KEOHANE COREY

332 BASSETT RD

WARTIL A EN—CF-6

473
NORTTHH YV TG OT Uo7

FROSOLONE SHELLY A & BRIAN V & SURV

28 GLENN RD

ANORTFIAMEN—ECF-6
NORTTTTI7CV ITTNTC

THOMPSON SHIRLEY A

61 KIMBERLY CIR

pry Ty et

HAC’P»J :>4< TN, CT 00375

PS Form 3665, January 2017 (Page 7_of _7 ) PSN 7530-17-000-5549

See Reverse for Instructions




Certificate of Mailing — Firm

Name and Address of Sender TOTAL NO. TOTALNO. Affix Stamp Here
of Pieces Listed by Sender of Pieces Received at Post Office™ Postmark with Date of Receipt.
VFS, LLC.
41
5827 Terex 5. POSTAGE PAID
: = VERNON ROCKVILLE, CT
Postmaster, per (name of receiving employee) fui N./ DR 9 - Zum%%%mmm
Clarkstown, Mi i Ml o ANMOUNT
\ \ 0503 27/ AR

48346

Y o o m

R2306Y151962-04

Address
(Name, Street, City, State, and ZIP Code™)

Postage

Fee Special Handling Parcel Airlift

40 RIMPERLY CIRCLE REALTY LLC

P O BOX 6561

FREEHOLD, NJ 07728

DITULLIO ROCCO T 111

31 BRADLEY ST

AL F T A LRENG

NORTHHAVEN, CT 06473

3 BRADLEY STREET L1LC

319 WASHINGTON AVE

ORI NORTH HAVEN, CTU5%/5

MCKEON TERESA

15 BOWEN RD

NORTHTAVEN, T1T64/5

KEOHANE ROBIN COREY & PETER & SURV

334 BASSETT RD

NORTH HAVEN, GT-06473

=

GEORGE MICAEL S JR & AMANDA K 2

9 BOWEN RD

NORTHHAVEN, TCIUbBZ/3

PS Form 3665, January 2017 (Page 1_of _7_) PSN 7530-17-000-5549

See Reverse for Instructions




UNITED STATES

m POSTAL SERVICE ©

Certificate of Mailing — Firm

Name and Address of Sender

VFS, LLC.
5827 TerexX
Clarkstown, Ml
A8346

TOTAL NO.
of Pieces Listed by Sender

TOTAL NO.

of Pieces Received at Post Office™

Affix Stamp Here
Postmark with Date of Receipt.

Postmaster, per (name of receiving employee)

Postage Fee Special Handling Parcel Airlift

Address
(Name, Street, City, State, and ZIP Code™)
SALDON REALTY LLC
58T JOHN ST

ORTHHAVEN, CI 06475

WULFE THOMAS

353 BASSETT RD

NORTH HAVEN, CT U6473

MENKER JEANETTE L/U

2 BOWEN RD

NORTH HAVEN, CT 06473

ANASTASIO ROBERT & HELEN & SURV

8§ DONMARCT

AARTLLIIAVEN-CF-8647

2
NOHRTTT TV EING G T V07T

ESTABROOK LISA

35 BRADLEY ST

NORTHTIIAVEN, CIUB%/5

SKORB JOAN E

8 BOWEN RD

NORTHHAVEN,CIUBR/O

PS Form 3665, January 2017 (Page 2 of _7_)

PSN 7530-17-000-5549

See Reverse for Instructions




UNITED STATES
‘I\V. POSTAL SERVICE o

Certificate of Mailing — Firm

Name and Address of Sender

VFES, LLC.
5827 Terex
Clarkstown, M
48346

TOTAL NO.
of Pieces Listed by Sender

TOTAL NO.
of Pieces Received at Post Office™

Postmaster, per (name of receiving employee)

Affix Stamp Here
Postmark with Date of Receipt.

USPS® Tracking Number

Address
(Name, Street, City, State, and ZIP Code™)

Postage Special Handling Parcel Airlift

SIEFF WILLIAM & DAWN

373 BASSETT RD

MNORFIIIFAMEN-—CTF-O06472

INORTTT Ty Y NG CT 00970

490 WASHINGTON AVE N HAVEN REALTY LLC

555 S COLUMBUS AVE

MIEXVERNON-NY-10550-

VY HIOINO PG TN TUO Y

CLARK DAVID F & ANN K & SURV

27 BOWLING GREEN DR

NORTH HAVEN, CT 06473

STEVENS KATHIEEN-A

16 BOWEN RD

NORTH HAVEN, CT 06473

BRAY DOIIGIAS & VICTORIA ANN

341 BASSETT RD

NORTH HAVEN, CT

06473

PYNE MICHAEL F & MARILYN | & SURV

51 KIMBERLY CIR

NORTH HAVEN, CI'U6473

PS Form 3665, January 2017 (Page 3_of _7_) PSN 7530-17-000-5549

See Reverse for Instructions




UNITED STATES
‘ POSTAL SERVICE @

Certificate of Mailing — Firm

Name and Address of Sender

VFS, LLC.
5827 Terex
Clarkstown, Ml
48346

TOTAL NO.
of Pieces Listed by Sender

TOTAL NO.

of Pieces Received at Post Office™

Affix Stamp Here
Postmark with Date of Receipt.

Postmaster, per (name of receiving employee)

Address
(Name, Street, City, State, and ZIP Code™)

Postage Fee

Special Handling Parcel Airlift

REILLY KEVIN

19 BOWEN RD

DT YT AT 4

A =Ll a
NORTITTIZ Y DI CT U007

VERGATO SYLVIA & DEMARTINO ALBERT & SURV

110 WARNER RD

ANORPII-F AN~

Brda
NORTITTIZAV DIN, ST U077 T

BRADLEY STREET LL LLC

319 WASHINGTON AVE UNIT-4

NORTHH AVENCT 06473

CIHHODON PEMA

1 BOWEN RD

NORTHHAVEN, CT 06473

CQLELLA JOHN

39 BRADLEY ST

NORTH HAVEN, CT 06473

GROSSER MARY ANN

5 BOWEN RD

R IA RN —CF

N 493
WORTITTIZCV EIN, ©T U0%77

PS Form 3665, January 2017 (Page 4_of _7_) PSN 7530-17-000-5549

See Reverse for Instructions



UNITED STATES
‘w. POSTAL SERVICE ®

Certificate of Mailing — Firm

Name and Address of Sender

VFS, LLC.
5827 Terex
Clarkstown, Ml
48346

TOTAL NO.
of Pieces Listed by Sender

TOTAL NO.
of Pieces Received at Post Office™

Postmaster, per (name of receiving employee)

Affix Stamp Here

Postmark with Date of Receipt.

Address
(Name, Street, City, State, and ZIP Code™)

Postage

Special Handling Parcel Airlift

ROBERTS THOMAS A & JUNE ] & SURV

39 BOWLING GREEN DK
NORTH HAVEN, CT 06473

AIELLO KELLY

52 KIMBERLY CIR

NORTH HAVEN, CT
Q6473

WASHINGTON AVE NORTH LLC

72 HIGHLAND PARK RD

ORTH HAVERN, CT 06473

LIQUORI CHRISTOPHER M

9 BOWEN RD

ORTH HAVEN, CT 06473

YEAGER WILLIAM K & NANCY F & SURV

31 BOWLING GREEN DR

NORTH HAVEN, CT 06473

DELLISOLA DENNIS P

35 BOWLING GREEN DR

NORTH-HAVEN-CTF-06473

O T TH YV NG O T V07T

PS Form 3665, January 2017 (Page 5_of _7_) PSN 7530-17-000-5549

See Reverse for Instructions




UNITED STATES
‘. POSTAL SERVICE ©

Certificate of Mailing — Firm

Name and Address of Sender

VFS, LLC.
5827 Terex
Clarkstown, Ml
48346

TOTAL NO.
of Pieces Listed by Sender

TOTAL NO.

of Pieces Received at Post Office™

Postmaster, per (name of receiving employee)

Affix Stamp Here

Postmark with Date of Receipt.

Address
(Name, Street, City, State, and ZIP Code™)

Postage Fee

Special Handling Parcel Airlift

WASHINGTON AVENUENORTHLLC

72 HIGHLAND PARK RD

NORTH HAVEN, CT 06473

MIDOLO CARMEN

6 BRADLEY ST

NORTH HAVEN, TT U273

LRI ATO-VINCEENT

G a s
STHEEEATO-VIINCEINT I

25 BOWEN RD

NORTH HAVEN, CT 06473

WASHINGTON-AVELLC

72 HIGHLAND PARK RD

NORTIH HAVEN, CT 06473

HENDERSON RACHEL ALLYN

24 BOWEN RD

NORTHHAVEN,CT 06473

BACHMARNN DONATD R&GERALDINE LU
45 BRADIEY ST

NORTH HAVEN, CT 06473

PS Form 3665, January 2017 (Page 6_of _7_) PSN 7530-17-000-5549

See Reverse for Instructions



u UNITED STATES
‘ POSTAL SERVICE ©

Certificate of Mailing — Firm

Name and Address of Sender

VFS, LLC.
5827 Terex
Clarkstown, Mi
48346

TOTAL NO.
of Pieces Listed by Sender

TOTAL NO.
of Pieces Received at Post Office™

Postmaster, per (name of receiving employee)

Affix Stamp Here

Postmark with Date of Receipt.

Address
(Name, Street, City, State, and ZIP Code™)

Postage

Special Handling Parcel Airlift

ELABD YASSER E & ELKHOULI HEBA & SURV

55 BRADLEY ST

PIELT TT AYZOAL

K O c4ma
NORTITTI7AV EIN, T U075

49 KIMBERLEY LLC

23 GRANDVIEW TERR

NORTITITAVEN,TIUBR/S

BRENNAN SEAN M & DAWN E & SURV

64 BRADLEY ST

NORTH HAVEN, CT 06473

NIEPQRENT HERBERT &

5 NORTHWIND LANE

WILTON, CT 06897

MAURI RICHARD & GINA A

7 DONMAR CT

NORTH HAVEN, CT 06473

PS Form 3665, January 2017 (Page 7_of _7_) PSN 7530-17-000-5549

See Reverse for Instructions




UNITED STATES
‘, POSTAL SERVICE ©

Certificate of Mailing — Firm

Name and Address of Sender

VFS, LLC.
5827 Terex
Clarkstown, Ml
48346

TOTAL NO.
of Pieces Listed by Sender

TOTAL NO.
of Pieces Received at Post Office™

Affix Stamp Here

| =

Postmaster, per (name of receiving employe

UNITED STATES
POSYAL SERVICE &
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Address
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Postage

Fee

Special Handling Parcel Airlift

Michael J. Freda First Selectman

18 Church St.

North Haven, CT 06473

William J. Pieper Second Selectman

18 Church St.

North Haven, CT 06473

Sally J. Buemi Third Selectman

18 Church St.

North Haven, Tl Uo4/73

Elio Floriano Chief Building Official

18 Church St.

North Haven, C1 U6473

Lisa Ann Kelly Tax Assessor

18 Church St.

North Haven, CT 06473

Laura Magaraci Wetlands enforcement Offjcer

18 Church St.

North Haven, CT 06473

I B
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VFS, LLC.

5827 TerexX
O _ m —.—Am ._“O<<: . —/\_ _ Postmaster, per (name of receiving employee)
48346

USPS® Tracking Number o Address > 0606 50 ] —
............... wmm-m_..ww.w.n.mmmw._w.mﬂ..mw.a.ql. Tttt (Name, Street, City, State, and ZIP Code™) Postage -t cial Hanling Parcel Alit
1 Paul Januszewski Fire Chief/Fire Marshal

11 Broadway
North Haven, CT 06473

Andrew Bevilacqua Town Engineer
2. 5Linsiey St

Al aiepda |1 o
INOTUTTavelt, U

Lynn K. Sadosky Public Works Director
5 Linsley St.
North Haven, CT Ub4/73

Alan Fredericksen Land Use Administratoy
4. 18 Church St.

................................................... NorthrHavemn, CT 006473

Kevin Glenn Chief of Police
8 Linsley St.
North Haven, CT 06473

J. Stacey Yardbrough Town Clerk
18 Church St.
North Haven, CT U6473
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Postage

UoUL~ _~
“Special Handling Parcel Airlift

Dave W. Yaccarino State Rep.

LOB Room 4200

300 Capital Ave.

Fartford, €T 06106

(®]

Aul Cionralla Statn Soanat
SH-otcatCiitommtC—oti ot

LORBR Raom 3400

300 Capital Ave.

Hartford, CT 06106

Richard Blumenthal US Senator

90 STATE HOUSE SQUARE

TOTH FLOOR

—HARTFORD, €T 06103

Christopher Murphy, US Senator

Colt Gateway

TZ0 Huyshope Avenue, Suite 4071

Pots sllfa Vol WaVa

L) bl }
rartord, G 1T U0 1TUO

Rosa L. DelLauro US Congresswoman

59 EIm Street

NewHavern, €T 06510

Dept of Energy and Environmental Protection

Katie Dykes

79 Elm Street

Hartiord CT UbTUb
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Special Handling Parcel Airlift

Department of Public Health

Manisha Juthani, MD.

470 Capitol Ave

Hartforda CT 06134

Council on Environmental Quality

Brenda Mallory, Chair

730 Jackson Place

VWashington DU ZUUUb

Federal DEP David Cash

1 Ashburton Place

Bosion VA UZTUB

CT Historic Preservation Office

Jonathan Kinney

450 Columbus Boulevard Suite 5

Harttord Tl Ub103

Department of Transportation

Sean Duffy

\AL o

H 4
VVasiniygun

Department of Transportation

Garrett T. Eucalitto

2800 Berlin Turnpike

Newington Ul UoTT1-000UU
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Postage

| Special Handling Parcel Airlift

Dept of Emergency Services and Public

Protection, James Rovella

287 West ot

_...)..m..

FaVa¥aVals
jCC?v\ ST O0UGT

Office of Palicy and Management

Jeffrey Beckham

450 Capitol Ave

Hartford CT 06106

Comptroller Sean Scanlon

165 Capitol Avenue

LT -AR4NL

Hartford € T06106-0000

Dept. of Admin. Services and the Labor

-
Dept:

Nanta Ravalaman O ameas on

o o ool o
ot oo toTroTTC o ooTIm o oSTouT v

200 _HD__< Rrook Bivd

<<m§m_1m:m_q CT 06109

CT Airport Autharity
Kevin-Dillioa—

CAA administrative offices

Admin Offices
\Windsor | ocks CT 06094

CT Attorney General William Tang

110 Sherman St Mackenzie Hall

HHHEH Ve

Hartford CT 06105-0000
AT ot IR AR AA A4
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CT Secretary of State

Stephanie Thomas

T65 Capitol Avenue

Pt il oVl Wat

5 ) ¥L
rrartord; 1, 00 U0

Public Utilities Requlatory Authority

Michael Caron

10 Franklin Square

New Britian C1 UbUST

Council of Environmental Quality

79 EIm Street

a8 P il

Oufl _.!"CC_
Hartford CT 06408
06406

o oroton

Department of Agriculture

450 Columbus Blvd.

Suite 701

Hartford, CT U6 TU3

CT State Treasurer

Erick Russell

4 o

£ Sl A
oo CapTior AVETIUT

Hartford CT 06406
o

oy
Tt LA~ FEA > EFEA AV A vAS)

Office of Consumer Counsel

Consumer Counsel - Claire E. Coleman

10 Franklin Square

New Britaimn, U1 UbUoT
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CT. Dept. of Community and Economic Development

& - 450 Columbus Bivd
................................................. Hartford, CT 06103
2 South Central Regional Council of Governmerits
: 4th Floor West
................................................... 127 Washingion Ave,
NorthrHaverr, €T 06473
3
4.
5.
6.

_
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Attachment #16

Desulfurization Memorandum DOOSAN

PureCell” Model 400 Stationary Fuel Cell System
Date: 2017-01-05

PureCell Model 400 Fuel Processing System (FPS)

The FPS converts pipeline-quality natural gas into hydrogen reformate — a hydrogen-rich gas
that is delivered to the anode side of the fuel cell stacks. This module includes a condenser to
recover water generated in the fuel cell reaction by condensing water vapor from the process
exhaust, This eliminates the need for makeup water under most operating conditions. The
recovered water is used in the steam reformation process. The main components of the FPS
include the following:

Hydro-Desulfurizer

The desulfunzer system removes sulfur used as an odorant in natural gas, which is a poison to
the catalysis used in the fuel cell systems. Sulfur is converted to zinc-sulfide, a non-hazardous
waste, within the desulfurizer and remains there until an overhaul is requirad, nominally after 10
years. This system will also remove small amounts of oxygen in the gas.

Steam Reformer

Steam (H,0) generated in the cell stack cooling loop of the TMS is combined in the reformer
with methane (CH.) in the natural gas to generate a gas composed of hydrogen (H,), carbon
monoxide (CQO), and carbon dioxide (CO,).

2CH, + 3H,0=7H, + CO + CO, Equation 1
Integrated Low-Temperature Shift Converter

The integrated low-lemperature shift converter (ILS) generates additional hydrogen through a
water-gas reaction in which CO and water is converted o hydrogen and CO,. The reduced CO
content minimizes its adverse effect on fuel cell slack performance.

CQ + H20 = H2 + CO2 Equation 2

Fuel Cell
Stacks

E Fuel Processirg
Air Processing System
System
Thermal Management

System

Figure 1, PureCell Model 400 Subsystems
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