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CHP Financing Primer

= Summary of financing
options

= Considerations for what
financing option is right
for your project

= Case study examples for
each option

nnnnn
nt financing

Available at:
https://www.energy.gov/eere/amo/downloads/combin
ed-heat-and-power-chp-financing-primer-june-2017
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https://www.energy.gov/eere/amo/downloads/combined-heat-and-power-chp-financing-primer-june-2017

Financing Goals

= CHP ownership and financing strategy is all about
allocating project risks and responsibilities

= Athorough understanding of the goals of your project
and the risks you are willing to take on will determine
your best financing option

= Ownership strategies have changed over time and will
continue to evolve
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CHP Financing Options

Bl Internal
Funds

oel -
Ownership Debt
Financing
-
i Lease
Financing
| Operating L
Third-Party
OUNEISHIp
|| Contract
Financing
Special Purpose Entity
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Utility-Owned CHP Structure

Simplified Structure for Utility-Owned CHP
Meter Points for Utility-owned CHP
@ Fuel to Gas Turbine

@ Fuel to Duct Burner

@ Steam/Thermal to Host
(@) Electricity Produced by CHP
@ Electricity to Customer

Utility continues to serve
Customer Electric Load

CHP Equipment Owned by
Utility as Rate Base Asset

R

If grid outage,
CHP can ‘island’
A ket

I
I
|
I
I
i
|
I
I
i
|
I
|
tosupply | Ac
Heat Recovery
Customer Site | Gesemor ca S Camergtor
I
I
I
I
I
i
i
i
I
I
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|
I
I
I
I
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bt

2 e (HRSG)
with electricity '

Supplementary
Burrer (optional)

@

Electricity

Utility Grid

Natural Gas
Purchased by
Utility CHP Owner

.................................
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Florida Public Utilities / Rayonier 21 MW CHP
Overview — Eight Flags CHP

APPROXIMATELY

100 JOBS

CREATED DURING

CONSTRUCTION

FEWER

AIR POLLUTANTS
AND WATER
USAGE

4

DEPENDABLE

ENERGY SOURCE

LOCALLY PRODUCED,
LOCALLY CONSUMED.

O+ Q + [¢

HOT WATER STEAM POWER

78%

EFFICIENT

TWO TIMES AS
EFFICIENT AS COAL

POWER PLANTS AMe

‘L"“ ISLAND

EIGHT FLAGS ENERGY CHP PLANT
CHPK.COM/EIGHT-FLAGS-ENERGY

Source: Chesapeake Utilities, http://www.chpk.com/eight-flags-energy/
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Typical Financing Timeframe

|dentify lender ' inali
y Draft term Negotiate Finalize contract

to provide
P cheet contract terms language and

financing and conditions obtain financing
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CHP Capacity by Ownership

Pre-1985 1985 - 2005 2006-2017

L

m Self »3rd Party = Joint = Utility = Unknown

Source: DOE/ICF CHP Installation Database (U.S. installations as of Dec. 31, 2017)
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CHP System Size Impact on Ownership

CHP Installations by Size Range and Ownership
2,500

- m Self m 3rd Party m Joint = Util m Unknown
2,000

1,500

1,000

Number of Sites

500

<1 MW 1-5MW 5-20 MW 20 - 50 MW 250 MW

Source: DOE/ICF CHP Installation Database (U.S. installations as of Dec. 31, 2015)
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EPA dCHPP Database

CONTACT .

Combined Heat and Power (CHP) Partnership swee (7) @) (@)
= The CHP policies and incentives database is spsrs ACHPP (CHP Policies and

(CHP) Partnership Home

an online U.S. CHP policy database hosted e Incentives Database)
by the Environmental Protection Agency

Project Development dCHPP (CHP Policies and incentives database) is an online database that allows users to search for

CHP policies and incentives by state or at the federal level. dCHPP has two primary purposes:
Energy Star CHP Awards

= dCHPP allows users to search for CHP Webinars ano
policies and incentives at federal, state, and omeumentsand ool

Frequent Questions

Iocal | eve | S The glossary contains definitions for the policy and incentive types included in dCHPP.

Please select one or both of the search filters to return the desired results. To select more than one

] Policyll nce ntive reSUItS include inform atlon option in a search filter (e. g., New York and Texas in the "Search by State" filter}, hold down the

Cantrol key on the keyboard while selecting the options. You can then sort the results by selecting
such as:

n Summary Info Some links within dCHPP entries may exit the epa.gov site | EXIT
=  CHP eligibility requirements

Policy makers and policy advocates can find useful information on significant state/federal policies
and financial incentives affecting CHP.

CHP project developers and others can easily find information about financial incentives and
state/federal policies that influence project development.

the desired column heading. To start over, select "Reset Filters."

Search by State: Search by Policy/Incentive Type: Reset Filters »
UEEWare

a  Show All
District of Columbia

Florid Bond
arnea Commercial PACE

= |nformation is updated annually o -

Solar and CHP Sales Tax Exemption

Last Updated 11/16/2012

Incentive Type

StatejFederal £l

Incentive

Available at:

mcentive nitlation |
Date

policies-and-incentives-database |

Eligible Fuel

Eligible Project Size
(Mw)

Minimum Efficiency
Required (%)
Website

Additional Website 1
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https://www.epa.gov/chp/dchpp-chp-policies-and-incentives-database

Timely Resiliency Incentives/Financing Programs

Facts:

= Congress approved $600 in FY2018 funding
for economic recovery in disaster areas.

= Atlanta office $147 million allocation

2018 Disaster EAA funds can be awarded to assist a wide
Supplemental  yariety of activities related to disaster recovery
FEMA-4337-DR, Florkda Disstes Docracien 3 o 01103015 focused on economic development, including

72 economic recovery strategic planning grants
and construction assistance.

* [ncludes “Resiliency projects to increase the
ability of a community or region to
anticipate, withstand, and bounce back
from future economic injuries and
disasters.”

= More info:
https://www.eda.gov/programs/disaster-
recovery/2018-supplemental/

Better Buildings’ U.S. DEPARTMENT OF
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Timely Resiliency Incentives/Financing Programs

N Facts:

f% FEMA = Congress approved $235 million in FY2018

/3 funding for economic recovery in disaster areas
% = States receive $575K allocation and remaining

2018 Pre-Disaster fLundsl, are awardefl comple.tl.té)\llely S
.. . = Local governments are eligible subapplicants
Mitigation Grant ¥ v PP

= After natural hazard mitigation projects, FEMA
will select projects to fund “Generators for
critical facilities identified in a FEMA-
approved mitigation plan and meet the
standards set by local building codes.”

= Application period is Oct 1-Jan 31, 2019
= More info:

= https://www.fema.gov/pre-disaster-mitigation-
grant-program
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Timely Resiliency Incentives/Financing Programs

Funding Opportunities:

" U.S. Climate = Building U.S. Communities’ and
4 Resilience Businesses’ Resilience to Extreme
‘ ,d‘? Toolkit Events — NOAA Climate Program Office

=  EPA Smart Growth Grants and Other
Funding

= FEMA Preparedness Grants
» FEMA Hazard Mitigation Assistance

= USDA Natural Resources Conservation
Service

= More info:
https://toolkit.climate.gov/content/funding
-opportunities
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The Better Buildings Financing Navigator

The Navigator is an online tool that helps public and private
organizations find financing solutions for energy efficiency projects.

With the Navigator, you can...

M Better
@ Buildings’ .
=1 Explore: Learn the basics of

the efficiency financing market

Find: Answer a few simple
guestions to see which financing
options might be a fit for your project

N

Connect: Speak to Better Buildings
Financial Allies who may be able to
finance your project

Available at: https://betterbuildingssolutioncenter.enerqgy.gov/financing-navigator
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https://betterbuildingssolutioncenter.energy.gov/financing-navigator

Who are the Better Buildings Financial Allies?

« 30+ leading financing companies that
have committed to funding efficiency,
renewables, and generation projects

* Primarily project financing companies

= « Some institutional investors (e.g. Citi)
|- and specialty providers (e.g. Energi)

I' « Active in all sectors including
government, C&l, MUSH, multifamily,
and residential across the U.S.

 Represent large, medium, and start-up
companies

 They are available to help you!
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CHP for Resiliency Accelerator

. ‘ Bette.r n m Cortact Us
" Purpose: 4QBuildings’

» [ncorporate consideration of CHP
into resiliency planning efforts at
the city, state, and utility levels

= C O I | ab O rate Wlth P artn e rS to : - ‘I,i;: s ! ﬁ ' y The Combined Heat and Power (CHP) for Resiliency Accelerator will support and

expand the consideration of CHP solutions to keep critical infrastructure operational every

SOLUTIONS

day and night regardless of external events. As a collaborative effort with states,

u ASSESS O p po rtu n iti eS fo r C H P to ;’ | _; communities, utilities, and other stakeholders, Partners will examine the perceptions of CHP

among resiliency planners, identify gaps in current technologies or information relative to
resiliency needs, and develop plans for communities to capitalize on CHP's strengths as a

m al n tal n C r | tl Cal O p e ratl O n S ‘ i / .Tl ' ir:f\i[a;:ltfl;;f::fﬁciency, lower emissions electricity and heating/cooling source for critical
= Document Partner process for

. g Get Involved Accelerators News DG for Resiliency Guide
re p | I Cab I I Ity Better Buildings programs host interactive The latest Energy Department breaking This guide provides information and
webinars featuring a variety of news, announcements, and updates resources on how Distributed Generation
topics exploring cost-effective ways to featuring Better Buildings Accelerators. (DG}, with a focus on CHP, can help
integrate energy savings into their daily communities meet resilience goals and

[ | Key M ate ri al S D eve | O p e d : building operations. ensure criical infrastructure remains

operational regardless of external events.

DG for Resiliency Planning Guide

CHP for Resiliency Screening Tool

DER Matrix — Issue Brief https://betterbuildingsinitiative.energy.gov/accele
rators/combined-heat-and-power-resiliency

Learn More

> w e

Partner Profiles
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https://betterbuildingsinitiative.energy.gov/accelerators/combined-heat-and-power-resiliency

The Distributed Generation (DG) for Resilience

Planning Guide

= \Web-based guide that provides information and resources on how
distributed generation (w/a focus on CHP), can help communities meet
resilience goals and ensure critical infrastructure remains operational
regardless of external events.

Beltter DISTRIBUTED GENERATION (DG)
@ Buildings’ for RESILIENCE PLANNING GUIDE

U.S. DEPARTMENT OF ENERGY

H‘ DECISION MAKERS UTILITIES TAKE ACTION

101 BASICS:  CRITICAL INFRASTRUCTURE (Cl) COMBINED HEAT & POWER (CHP)  SOLAR + ENERGY STORAGE  MICROGRIDS  APPLYINGCHPINCI  CASE STUDIES

INTRODUCTION

= Table of Contents |ISHERVET

THE DG FOR RESILIENCE PLANNING GUIDE

The Distributed Generation (DG) for Resilience Planning Guide provides information and resources on how DG, with a focus on combined heat and power
(CHP), can help communities meet resilience goals and ensure critical infrastructure remains operational regardless of external events. If used in
combination with a surveying of critical infrastructure at a regional level, this guide also provides tools and analysis capabilities to help decision makers,
policy makers, utilities, and organizations determine if DG is a good fit to support resilience goals for critical infrastructure in their specific jurisdiction,
territory, or organization.

Available at: https://resiliencequide.dqg.industrialenerqgytools.com/

Better Buildings’ U.S. DEPARTMENT OF
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https://resilienceguide.dg.industrialenergytools.com/

Two Main Sections to the Guide

= Stakeholder Action = 101 Pages: Background
Pages Information
= Decision Makers

= Critical Infrastructure

= Utilities = Combined Heat and

= Take Action

| Power
- Resou.rce Library = Solar + Energy Storage
= |[nformation and = Microgrids
resources for resiliency = Applying CHP in Critical
planners to actively Infrastructure

use to incorporate
CHP in their planning
process.

Case Studies

! Better Buildings . US DEPARTMENT OF
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Take Action Page

= Provide user with an efficient approach to quickly assess a critical
infrastructure portfolio for potential DG deployment, and/or;

= Provide a framework for reviewing existing resiliency strategies and
policies, and developing new programs.

Table 2. Critical Infrastructure Sub-Sectors Conducive to CHP

« Steps 1 & 2: Identify and Rank Cl Sectors and Subsectors
CO n d u C Ive to DG TeC h n O I O g I es Information Technology Data Centers
— Provides users with criteria for identifying and prioritizing Cl sectors conducive t0 o, .mer racies gsﬂzﬁimnmmes
DG teChnO|OgIeS Military Bases

« Step 3: Individual Site Assessments and Next Steps

Water and Wastewater Systems ~ Waste Water Treatment Plants

— Individual Site Assessments: Tools that can be used to perform individual site

Foaod Processing

assessment of DG technologies are provided for users: Food and Agriculture Fooa s uton Gt
« CHP Site Screening Tool Commeril Faciies
» Solar + Storage Screening Tool
« Microgrid Modeling Tools e NPHD

Better Buildings’ U.S. DEPARTMENT OF
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CHP for Resilience Screening Tool

= | Ive Demo

P for Resilience Site Scree

@ Better

@ Buildings’ CHP for Resilience Site Screening Tool

| |
— mwoduton |

Resiliency and CHP Screening

© e @ e o

=3

S

The CHP for Resilience Site Screening Tool is an excel-based tool that provides an individual site screening assessment for CHP based on a variety of resiliency factors, user inputs and pre-determined metrics.
Itis comprised of two individual screening sections or steps: a resiliency screening and a CHP screening. Users can screen individual sites in the resiliency screening section using the factors outlined in the

CHP for Critical Infrastructure Facilty Priority Ranking Table, Users can enter basic site information and provide rankings for each individual factor in order to identify a resiliency score for each site. This
information is then translated into the CHE screening section where users can enter more detailed information about the selected sites in order to identify a final stoplight screening assessment for each
site. The inputs and results for each sections are outlined below. Before proceeding directly to the resiiency screening portion of the tool, users should first perform an initial screen of the CHP conducive sub-
sectors previously identified.

Stoplight Screening

Resiliency Screening

CHP Screening

Inputs: User-defined critical infrastructure
ronking eriteria, as well os mitrogrid and
load factor ranking assessments

Inputs: Resiliency score (from resiliency
sersening), site location, energy
consumption data, and energy price data

Results: Users receive @ resiliency score,
microgrid score, load factor score,
historical CHP uptake, and combined total
resilience score

Results: Estimated CHP size and stoplight
screning assessment (taking into account
resiliency sereening)

Introduction

Assessment

This site has medium potential for CHP,
contact your CHP TAP for more:
information

Resiiency Screening  CHP Screening

CHALLENGE
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Issue Brief — Examining the Performance

of Different DERs In Disaster Events

= Explores how different
DERs are impacted by
various types of natura
disasters (flooding, hig
winds, extreme
temperature, etc.)

= Goal: To assist
stakeholders in evaluating
the technology options
best able to meet their
resilience priorities

Figure 1. Map of U.S. 2017 Billion Dollar Weather and Climate Disasters

Ve o e

U.S. 2017 Billion-Dollar Weather and Climate Disasters v

o e e

amerny
i

Better

Issue Brief

Buildings’

How Do Natural Disasters Impact DER
Performance?

Widespread electrical outages are becoming
more prevalent in the United States, typically
caused by weather-related events. As shown in
Figure 1 onthe hllawlng page, in 2[]17 alone,
communities across the counlry were impacled
by 16 separate ool werther
disaster events, leading to a growing need to
protect against the risks of these disruptions.”

To address the increased risk o electicity
system outages,

DISTRIBUTED ENERGY RESOURCES DISASTER MATRIX

impacted by various types of natural disasters to
assist stakeholders in evaluating the technology
options best able to meet their resiiience

rqﬁgﬁ
' ® Q.

commurications abdity and energy storage coupled
with generation technologi

The following sections summarize overall
observations about each DER technology’s
performance, followed by Table 2, which highlights
design sirategies that could lower potential risks
from disaster events discussed.

Battery Storage

priorities. Each DER technolog)
capabilfies and performance characteristics, as
shown in Table 1. The combination of a
controllable source of generation, such as CHP,
and energy storage, along with the integration of
other variable DERS, is most likely to deliver an
optimal source of resilient power.

Ranking Crireria

are increasingly exploring options to invest in
distributed energy resources (DERs) that can be
strategically deployed to continue operations or
restore

photovoltaic (PV), wind, combined heat and
power (CHP), energy storage, deman
response, electric vehicles, microgrids, and
energy efficiency ?

This issue brief explores how different DERs are

vulnerabiity of s resource curing each fype of cisaster

indiates the resource s kel fo experience ans,
fwo, or ives impacts

@ iriezsiie e s el i rparence 3l
impacts

Table 1. Matrix of DER Vulnerability to Weather Events

Natural Disaster
or Storm Events

Battery Storage
Biomass/Biogas
cHP

Distributed Solar
Distributed Wind
Natural Gas CHP

Standby Generators

[ [ e | e 2]

[
@
]
e
=

+ Natonl ot s Atosphat A ¥aton,Cinate. anuay 8, 2015 017 U, bilon-olar weather s cmate dasir: 3

on yoar
The Nationa Associaton of Regutatory Design and
e
Leam more at energy.gov/betterbuildings ENERGY

is relatively new,
and therefore many considerafions related to
resilient operations and performance during
disaster events have not been widely
demonstrated. Standard enclosure designs
generally protect batteries from extreme conditions.
For example, two 10 MW battery systems in the
Dominican Republic helped the grid operator
maintain operations during high winds and heavy
rain from Hurricane’s Irma and Maria, when nearly
half of the island's power plants stopped working
The Andres array (pictured in Figure 2) is a 30-
duration storage system housed in a

iing enclosure in Santo Domingo that hejped
sialzllze volatile fluctuations in grid frequency
during the storm.®

severe-siorm-conditons

ENERGY
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Matrix of DER vulnerabllity to weather events

Extreme
Flooding m Earthquakes, Wildfires

Natural Disaster
or Storm Events

Battery Storage

Biomass/Biogas
CHP

Distributed Solar

Distributed Wind

Natural Gas CHP

OeJeIeXHI) (352
QO0O00O
OQOQOOOO

Standby Generators
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Natural Disaster or
Storm Event

Design considerations and other

strategies to increase resilience of DERS

Resource

Battery Storage

» Elevate equipment above
flood and storm surge levels
» Use NEMA-rated
enclosures that protect
againstwater damage

» Factor equipment repair or
replacemert in O&M plans

® Use NEMA-rated
enclosures to minimize
exposure to debris

» Design EMS or protection
systems to shut down at
harmful wind speeds or
condtions.

» Utilize shock-mount system
enclosures to maintain
integrity of individual syste m
components

® Use built-in fire suppression
system

= Design enclosures to
withstand snowfice loads

= Design with sealings and
venting to address noisture
= Use NEMA-rated
enclosures to minimize
exposure to moisture

» Design protection or EMS
to withstand extreme
temperatures

= Design systemto shut down
to protect component inte grity

Biogas/Biom ass CHP

» Elevate equipment and
biomass stockpiles above
flood levels

» For biogas. coordinate with
the wastewater tre atment on
potential planned shutdowns

= For biogas, use rigid covers
to protect digester tanks

» For biomass, cover or
protect onsite fuel supply
stockpiles

= Maintain industry standards
for facilities sited near
seismic activity

» For biomass, use
enclosures, fire protection. or
containment strategies for
fuel supply.

» Design with proper freeze
protection

» Protect biomass stockpiles
fromexcess snowand ice

= Use heating jackets
designed for optimal
temperatures and adequate
thermal management systems
® Ensure systems are
designed for regional
temperature ranges

Distributed Solar

» Design systems and
framing for easy runoff and
drainage, especially for
conmercial rooftop systems
with flat roofs

= For ground mount, avoid
siting in flood zones

» Use secure, flush-mounted
systems for rooftop solar

® Use flexible racking and
anchoring systems

® Maintain ASCE standards
for rooftop systems based on
expectedwind loads

» Ensure roof mount design
meets ASCE building code for
seismic areas

= If ground-mount. site in
open areas away from
flammeble material (rees,
shrubs, etc.)

» Manually remove snowfice
to clear panels

« Automonous mechanical
cleaning (tiled removal)

» Install bifacial systems
capable of absorbing
irradiance on the back or front
of rane!

® Site systems in applicable
weather conditions

= Enhance design to
maximize cooling and airflow
in order to ensure optimal
temperature conditions for
modules and electrical
comnanents (inverters)

Distributed Wind

» Design foundation for
condtions in high water table
» Elevate controls and
electronics above flood and
storm surge levels

= Use site drainage strategy

= Include de sign features and
braking procedures to
withstand hurricane force
winds (feather blades, lock
rotors, change orientation,
etc.)

» Design systems for ground
acceleration rating based on
typical seismc activity

= Extend gravel apron around
base of turbine

= Install electro-thermal ice
protection systems

= Use ice-resistant coating on
blades

« Design uninterruptible
power supplyto operate within
adequate terrperature range
* Add on "cold weather

packages”

Natural Gas CHP

= Elevate equipment above
flood and storm surge levels

® Locate systems indoors or
protectwith containers
designed to withstand high
wind and debris

» Shock-rount system
enclosures

» Maintain industry standards
for pipelines sited near
seismic activity

® Use fire protection systems
for above-ground facilities
associated with gas delivery
networks

= Mo additional design
consideration needed

= To ensure fuel availability,
purchase "firm supply” to
avoid curtailment

Standby Generators

» Elevate equipment above
flood and storm surge levels
= Store enough fuzl onsite to
avoid deliveryissues

= Locate systems indoors or
protectwith containers

de signed to withstand high
wind and debris

» Purchase an earthquake-
resistant model (IBC certfied;
subject to shake table testing)

= Ayoid siting in areas prone
to wildfire:

= Store enough fuel onsite to
avoid delivery issues

= Store enough fuel onsite to
avoiddelivery issues

» Check generator batteries
during cold weather

= Enclose the systemto
protectfrom temperatures.

« Store "winter diesel" fuel in
cold climates with additives to

prevent geling
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Other Resources: Packaged CHP Accelerator

= Goals
= Research and validate that total project costs and installation times for packaged CHP systems can be
reduced by 20% or more

= Evaluate the integration of new technologies with packaged CHP systems and identify R&D challenges
and opportunities around packaged CHP and related technologies

* Partners Better I
CHP Supplier Partners — CHP Buildings -
system packagers and solution oo — —

p rOVI de rs part I CI patl ng I n th e ACCELERATORS ALLIANCE BETTER PLANTS CHALLENGE CHP COMMUNITIES 50001 READY HOME ENERGY SCORE WORKFORCE

national eCatalog of packaged
CHP systems
e - e — Standardized, packaged CHP systems can overcome numerous barrers to CHP
C H P Engagement Partne IS — 4 | L installations in commercial, institutional, multifamily, light industrial, and Federal applications
e . . ¥ '_' ! 1 1 by reducing design errors, limiting uncertainty about projected performance, shortening
Utl I ItIES, fEderaI agenc | eS, ; . x project install time, streamlining permitting, and reducing the overall cost. Partners will
- : validate that installation times and total project costs for pre-engineered, technically-
States, Cltles OI’ Othel‘ market validated packaged CHP systems can be reduced by 20% or more. Partners will also
- . - evaluate the integration of new technologies with packaged CHP systems and identify R&D
entltl ES C0m mltted tO challenges and opportunities around packaged CHP and related technologies.
promoting packaged CHP (via
the eCatalog) Visit the Packaged CHP Accelerator Website:

https://betterbuildingsinitiative.enerqgy.qgov/accelerators/packaged-chp

CHALLENGE ENERGY

U.S. DEPARTMENT OF ENERGY
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Other Resources: Sustainable Water

Infrastructure of the Future (SWIFt) Accelerator

= Goals

= Catalyze the adoption of innovative and best-practice approaches in data management, technologies, and
financing for infrastructure improvement

= Improve the energy efficiency of the partners’ participating water resource recovery facilities by at least 30%
and integrate at least one resource recovery measure

» Accelerator Partners
= State, regional, and local agencies engaging with water resource recovery facilities in their jurisdiction to
accelerate a pathway toward a sustainable infrastructure
« Energy Data Management Manual for the
Wastewater Treatment Sector

— Step-by-step guide for wastewater treatment plants on how to
appropriately track energy performance

— Describes the benefits of energy data management, and how it
can help drive savings when linked to a strong energy
management program

Visit the Sustainable Water Infrastructure of the Future (SWIFt) Accelerator Website:
https://betterbuildingsinitiative.energy.gov/accelerators/packaged-chp

CHALLENGE ENERGY

U.S. DEPARTMENT OF ENERGY
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Questions?

?

Anne Hampson
Anne.Hampson@icf.com

703-934-3324
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