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Policy Development

* Coordination and development of policy
— RPS
— CO,
- Renewable Fuel (biogas)

Analysis Summary
» Eight-State Region
e Multiplier Effects

Market Impact (CT,MA, NY, and Region Impact)

* Revenue and Investment Financial Guidance

Employment e  State Incentives

 Labor Income * Federal Incentives

Market Transformation Measurement and Key Metrics

* dentification of Suppiy Chain e Unit Deployment

* Market Assessment *  Fuel Use/Efficiency

e  Maturation of Global Market e Jobs

» Key Market Drivers * Gross Product

 Key Barriers * Business entities
 EXxport

Roadmap Development

*  Objectives

»  Criteria for Selection

e Stationary Target Assessment

» Transportation Target Assessment
* Assessment Summary

» Identification of Mapped Targets
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Summary Information:

o 25 Original Equipment Manufactures (OEM)
o 2,228 direct jobs with the OEMs

$220 million in OEM revenues

1,046 companies in the OEM supply chain

Nf tho
Ui L

c
I New Hampahire

96 percent are US owned v Yok
90 percent are commercial companies

80 percent are small business that
employ 100 people or less and have
revenues of less than $25 million

55 percent are manufacturing
businesses e ooy

Massachusetis

Connecticul

Rhode Island ="
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Ratio of total to direct revenue and investment:

« Connecticut (8)
 Massachusetts (9)
 New York (8)

Multiplier Effects

$1.00 of revenue and investment = $2.26 in spending across region

Ratio of total to direct employment:

1.00 OEM job = 2.39 full/part-time jobs in the supply chain
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Connecticut

Direct

Indirect Induced Total
Revenue and Investment ($) (254,420,000| 122,137,670 | 102,029,160 | 496,586,831
Employment 1,074 632 821 2,528
Labor Income ($) 105,787,829| 47,520,907 | 43,010,095 | 196,318,831
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ORevenueand Investment (5) OEmployment W Labor Income (5)
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Massachusetts

Direct

Indirect Induced Total
Revenue and Investment ($) [59,600,000| 54,965,771 | 56,213,318 | 170,779,089
Employment 346 237 380 962
Labor Income ($) 39,208,270| 19,867,116 | 20,192,147 | 79,267,533
B [ i
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New York

Direct

Indirect Induced Total
Revenue and Investment ($) {119,129,000| 78,333,390 | 93,067,638 | 290,530,029
Employment 808 330 583 1,721
Labor Income ($) 65,399,237 | 27,231,655 | 32,595,955 | 125,226,847
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Indirect

Induced Total
Revenue and Investment ($) 0 35,571,129 | 33,213,692 | 68,784,821
Employment 0 136 94 230
Labor Income ($) 0 8,811,173 4,486,334 | 13,297,507
. ,_ — I_ |
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Regional Impact

Direct Indirect Induced
Revenue and Investment ($) |433,149,000(291,007,960| 284,523,808 | 1,008,680,768
Employment 2,228 1,335 1,878 5,440
Labor Income ($) 210,395,336|103,430,851|100,284,531| 414,110,718

I il

ORevenueand Investment (5) OEmployment W Labor Income (5)
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|dentification of Supply Chain and Key Stakeholders

Legislature

/dlities, Universities, Labor

10

Connecticut Center for Advanced Technology, Inc. www.ccat.us



\[ )

Market Assessment

ePotential market

—Traditional (Electric generation, hydrogen)

— CHP or CHHP, portable power, vehicles

eMarket size

*Market participants

«Competing technologies
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Maturation of Global Market

140

120

100
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$ Billions

60
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20

0 1 T 1
2020 2030

2010 2017

Year

OPortable DOStationary @®Transportion

o $14 — $31 billion/year for stationary power

e $11 billion/year for portable power
o $18 — $97 billion/year for transportation

Activity”

$43 - $139
Billion Market

12 U.S. Department of Energy “Hydrogen and Fuel Cell
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Key Market Drivers

* Increased energy efficiency (oil cost/$bbl)

« Corporate responsibility - carbon strategy / sustainability
 Reduced emissions of greenhouse gases and air pollutants
* Growth of peak electric demand

 New generation capacity to meet additional demands

« Renewable energy / RECs

TVl VVAAMTL Wl Y

» Jobs and economic development

Key Barriers

e Cost

* Financing

* Internalization of value

« Competition with other technologies
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Objectives

Foster Improved Relationships
Provide Technical Resources/Models

Improve Exchange of Knowledge

. -
Y a2t all av¥e

CUuUldllNale olalc/Louldl rialilny

Facilitate Deployment
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Criteria for Selection

 Primary Criteria
— High electricity and thermal demand
— Fuel availability
— Energy reliability

e Secondary Criteria
— Economic development
— Military applications
— Transportation opportunities
— Environmental enhancement
— Educational value/community support

15
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Stationary Target Assessment

— Education -
— Food Sales -
— Food Services

— Inpatient Healthcare

— Lodging

Diitkhlinr N
— FUuliv v

Energy Intensive
Government Operated
Buildings
Telecommunications
Wastewater Treatment
Landfills

Airport (*Joint-Use”)
Military

Transportation Target Assessment

— Private and Public Fleets _—
— Transit Buses _
— Material Handlers _

— Ground Support Vehicles —

16

Distribution Centers
Alternative Fueling Stations
DOT (State) Refueling
Gasoline Stations
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Assessment Summary

Stationary Sites Transportation Sites
e .

Education Current Gasoline Stations 15,701
Food Sales Alternative Fueling Stations 400
Eod Seriees % DOT Owned Sites 391

i Distribution Center/ Warehouses 225
Inpatient Healthcare

. Ports 128
Lodging Total ~ onr

Public Order and Safety
Energy Intensive Industries

Federal Operated Buildings Transportation V@hiCleS
Telecommunication Towers & T
Wastewater Treatment Plants LSS0l i
Lanfil State Registered Fleet Vehicles 58,319
gn L Federally Owned Passenger Cars 22,258
Alirports % Federally Owned Trucks/Vans 27,529
Military %0 Transit Buses 14,721
Total Total 122,827
17 *Targets have further been refined in Roadmap Docum __ents
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Education

Food Sales

Potential Hydrogen and Fuel Cell Applications

New Hampshire: Education

Legend
High Schools (enrclment size)
O 100-500
®  500-1000
®  1000- 225
B Coiege
] Peat
T interstate

Areas Served by Natural Gas

Town Boundary

The siles in this map were sslected from the New Hampshire
Department of Education database. All High Schools within

the Nafural Gas Service Area are shown.
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Potential Hydrogen and Fuel Cell Applications
Maine: Food Sales

Legend
L] Grocers-Retail
] Wholesale Clubs
©  Department Stores
®  Food Products-Retail

——— Interstate

| Areas Served by Natural Gas

| Town Boundary
The sitas in this map were selected from the Referenca USA

es. Allsites that meet the SIC catagaries in the
ogend were used.

Sources:
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USS. Consus Bureau
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pf

Disciaimer.
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not been undertaken on a ste-specific basis. No representation

a5 1o the accuracy of tha data depictod & imphor
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Information presented in this map is for pIaNNIng purposes only.
Werification of polential 5165 and their energy coNsuMpton has
ot been undertaken on a ste-specilic basis. No representation
a8 10 he accuracy of the data depicted i imphed
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Food Services

Inpatient Healthcare

Potential Hydrogen and Fuel Cell Applications
Rhode Island: Food Services

e
L 1
Legend
L] Fast Food Locations
Interstate

Town Baundary

Areas. Served By Natural Gas

The sites in this map were selected from the Manta com
database. Al sites were used.
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Potential Hydrogen and Fuel Cell Applications
New Jersey: Inpatient Healthcare

Legend

Hospitais (By Bed Count)

0-100
A 100250
A 250-500
A o0
y SR
Interstate

Areas Served by Natural Gas
Town Boundary

The sites in this map were selected from
wow alliusdirectory.com. Al locations were used

. NV

gdell Reserifiir La o]
5 Wayne Paterson YC‘) | L
Pagsippany,[as | I"an A & ) ¥y
x A North Bergen o '_ o P A

Bloomfielg b
Arings!anAAmeﬁrktg_ %un({ v =i ’
Suwm i ‘ﬁ 3 ;A X
lion J‘YOI'k ; 0 10 20

I T
Weshelg| Union /0 g = Miles
Y L 6 =
Sources:
Mass. Office of Geographic Information
US. Census Bureau Information presented in this map is 1of planNing Purpses only
i . i hem| Varification of potential sites and their anargy CORSUMPBON has

Norteast Gas Association ot been undertaken on a ste-specific basis. No representation T
Bing Maps s 10 the accuracy of the data depicied is imphed TR et
ogust 18,

Connecticut Center for Advanced Technology, Inc.

www.ccat.us



Lodging

Potential Hydrogen and Fuel Cell Applications
Connecticut: Lodging
N
Legend

| Is & M
@ 25-382
| ‘ Areas Servi
7‘ Town Boun

1] 5 10

Mile:

Connecticut Center for
Advanced Technology, Inc.
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Public Order and Safety

Potential Hydrogen and Fuel Cell Applications
Massachusetts: Public Order and Safety

A

Legend

Fire Departments, State Police Barracks and Local Police Stations were
selected from main population centers of 18,000+ people. All State
Correctional Facilities are depicted.

Fire Department Interstate

State Police Areas Served by Matural Gas
Local Police Town Boundary

Correctional Facilities

0 5 10

Miles

Sources:

Disclaimer: . X Mass. Office of Geographic Information
Information presented in this map is for planning purposes only. U.S. Census Bureau
20 Verification of potential sites and their energy cansumption has | | www.mass.gov
not been L on a site-specific basis. No ighti m
as to the accuracy of the data depicted is implied quickfacts.census.gov
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Energy Intensive Industry
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Government Operated Buildings Telecommunication Towers
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Municipal Waste

Airports (Military)
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Alternative Fueling Stations
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Distribution Centers/Warehouses & Ports



ME NH VT MA RI  CT NY ' NJ

Interconnection Standards (Includes Fuel Cells) * . . i *
Net Metering (Includes Fuel Cells) . * * * -
Public Benefits Fund (includes Fuel Cells) . * i *

Mandatory Renewable Portfolio
tandard (rPs)

Fuel Cell Eligibility * * *

Renewable Greenhouse Gas Initiative
(RGGI) Member

*Fuel cells using renewable fuels

27
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State Incentives for Fuel Cells
| ME | NH | VT | MA |RI[CT|[NY[NJ|

*

Performance-Based
State Grant Program

* *kk *

State Loan Program
State Rebate Program

Property Tax Incentive -
Sales Tax Incentive

Industry Recruitment/ Support * *

Property-Assessed Clean Energy (PACE)
Financing -

* .
Fuel cells using renewable fuels

**Renewable energy eligible technology to be locally determined

***cuel cells not specified, but distributed generatio n technologies eligible through Green

28 Communities program
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Federal Ince ntlveS for Fuel Ce”S (and/or Fuel Cells Using Renewable Fuels)

o Corporate Depreciation

e Investment Tax Credit

 U.S. Treasury Grant in Lieu of Tax Credits
 Federal Loan Guarantee Program

 Personal Tax Credit
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Unit Deployment
Fuel Use/Efficiency
Gross Product
Business Entities
Export

Jobs
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