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Non-Traditional CHP Markets are an Untapped Resource

e Large CHP potential in commercial, institutional, light manufacturing,
government and military applications

e Markets utilize smaller systems (< 10MW)

* Markets have limited s
CHP experience v

W Existing CHP Capacity (GW)
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* Users have limited
technical resources

Capacity (GW)
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e History of issues with
system performance & o
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and service support

U.5, DOE CHP Deployment Program, 2016,

* Many perceived risks by both
users and suppliers
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CHP is Growing in these Markets

Non-traditional markets represented 35% of the capacity and 70% of the

projects installed since 2008

Installations and Capacity by Application, 2008-2017
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Source: DOE CHP Installation Database (U.S. installations as of Dec. 31, 2017)
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Objectives of NYSERDA's CHP Program

* Educate the market on the benefits of CHP
* Prime the pump to grow market to scale
e Attract focus of world-class solution providers

 Coach customers to have mature expectations, groom a
cadre of providers to be able to deliver

 Help market learn how to reduce costs and capture
market-based compensation (displacing the need for
subsidies)

* Provide consumer protection to yield good-quality projects
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NYSERDA's Packaged CHP Catalog Program

* Reducing perceived risk of installing and operating CHP by promoting
standardized CHP systems and service agreements.

Source: NYSERDA CHP Catalog

* Requires single-point-responsibility as the basis for customer-vendor
relationship and replicability.

* Approved CHP Vendors and Approved Packages grew from 8 Vendors and
36 packages in 2013 to 22 Vendors and 220 packages in 2018
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DOE Packaged CHP eCatalog

A national web-based catalog (eCatalog) of DOE-recognized
packaged CHP systems supported by two groups of partners:

— CHP Suppliers that assemble, install
and/or service packaged CHP systems

— CHP Engagement pa rtners that SHOP THE eCATALOG ABOUT THE eCATALOG ABOUT CHP & PACKAGED SYSTEMS UPDATES FOR PACKAGERS & SOLUTION
provide CHP market deployment rocusvouRresuTs @ s
programs at the state, local and CE st syt
utility level :
End-users search for CHP system e

characteristics, and get connected

to packagers, installers and CHP

engagement programs z 3 el &
Allows users to compare technology =i ﬁﬁ: £ OEE M :5’”‘“ e
options on a common basis e, S S |

Builds on NYSERDA's successful Packaged CHP Catalog Program
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Packaged CHP eCatalog — Key Definitions

e User
* Packager

e Solutions Provider

Recognized Packaged System

 Customer Engagement Partner
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BNy | COMBINED HEAT & POWER eCATALOG
ENERGY

RECOGNIZED PACKAGED CHP SYSTEMS

= @®

Contact of Log In or
Get Help Register

SEARCH eCATALOG ABOUT eCATALOG

wml

QUICK START

FIND CHP PACKAGES

PRIMARY SITE LOCATION

& Installation and Assurance Plan
offered in this location

POWER OUTPUT @

CEED

Help M: e

PRIME MOVERS ©

O Reciprocating engines
O combustion turbines
O Microturbine

O Fuel Cell

THERMAL OUTPUT @

O Hot Water Only

O chilled Water Only

O Hot Water and Chilled Water

O Steam Only

O steam and Hot Water

O steam and Chilled Water

O steam, Hot Water, and Chilled Water

FUEL TYPE @
O Natural Gas
O Propane
O Digester Gas
O Landfill Gas

GRID CONNECTION TYPE @

O Grid Parallel Only

O Grid Island, Black Start, Manual
Transfer

O crid Island, Black Stari, Auto Transfer

FIND PACKAGES

or SHOP ENTIRE eCATALOG

ABOUT CHP & PACKAGED SYSTEMS UPDATES

FOR PACKAGERS & SOLUTION PROVIDERS ~ MARKET ENGAGEMENT PROGRAMS

= -

PACKAGED CHP SYSTEMS.
RIGOROUS RECOGNITION
PROCESS.

The Packaged Combined Heat and Power Catalog (eCatalog) is a voluntary
public/private partnership designed to increase deployment of CHP in commercial,
institutional and multi-family buildings and manufacturing plants. The core of the
eCatalog are CHP Packagers who commit to provide pre-engineered and tested
Packaged CHP systems that meet or exceed DOE performance requirements and CHP
Solution Providers who commit to provide responsible installation, commissioning,
maintenance and service of recognized Packaged CHP systems and also provide a
single point of responsibility.

MARKET ENGAGEMENT PROGRAMS: INCENTIVIZING CHP IN YOUR AREA
MAXIMIZE YOU CHP INVESTMENT WHEN YOU INSTALL QUALIFYING SYSTEMS

State, local and utility programs are designed to remove barriers and or incentivize technologies that improve
energy efficiency, reduce electric demand, improve resiliency and/or reduce emissions. CHP systems often
qualify for these programs. State and local agencies, as well as utilities with CHP programs that have selected
t0 use the eCatalog an integral part of their program have entered their locations where their programs are in
effect. When you search the eCatalog, using your site ZIP code, the equipment cards will show an icon
indicating that the equipment is eligible for a program. Also the specific program entity will appear on the right
margin of the equipment detail sheets

ABOUT CHP N M BECOMEAPACKAGEROR
( & PACKAGE SYSTEMS Y. < SHOP THE ECATALOG Y. SOLUTION PROVIDER Y.




FOCUS YOUR RESULTS o

reset | save search | wiew favories

FRIMARY SITE LOCATION
10003
Select=d: New York, NY

ASESURANCE PLAN OFFERED

O Priaritize systems that offer
&n aszurance plan

CUSTOMER ENGAGEMENT PARTHER

I¥ Frioritize program-eligible
packaged systems

POWER OUTPUT (kW) €
1500 Size
APPLY Help Me Choose

Tavget Rarge= 1050 kwto 1800 kw

*Default includes a max. of 130% of
wnit size and a min. of 70% of unit size.

B Consider Multiple Units
MAXIMUM MULTIPLE UNITS: [ ¥ |

FRIME MOVERS €

O Reciprocating engines (&)
O Combustion turbines (0
0O Microturbine (£2)

O Fuel Cell (o)

THERMAL OUTPUTS &
B Hot Water Only (42)
O Chil er Only (0)

0 Hot Water and Chilled Water

Steam Only ()
Steam and Hot Water (0

Water ()

Steam and Chille

oOooo

Steam, Hot Water, and Chilled

Water (D

FUEL T¥PE &
Matwral Gas (47)
Propane (0
Digester Gas (1)
Landfill Gas (0]

ooog

GRID COMNECTION TYPE €%
O Grid Parallel Only {21)

O Grid Island, Black Start
Manual Transfer (0

B Grid Island, Black Start. Auto
Transfer (20)

OUTDOOR INSTALLATION &8

E

DESPLAYING: 46 Packages ordered by Relevance

Avallabk Ecdoilon Frovicer Azworancs Flan ~ozal Euooan Datdecr Install
L= Q =] e @

ECOMAX 15 NGS-0.6-HW

& Power Outout: 1420 W
& Thermal Cutput Hot Water Only
S Fuel: Natural Gas
2 Prime Maoves: 1x Reciprocating engine
& Grid Connecticn: Black Start, Autn

©e o

TEDOM
M285C
& Power Output: 221 EW
& Thermal Cutput Hot Water Only

S Fuel: Natural Gas
2 Prime Mover:
& Grid Connection:

1x Reciprocating engine
Black Start, Autn

KRAFT ENERGY SYSTEMS
KH 285
& Power Output: ITEEW
& Thermal Cutput Hot Water Only

& Fuel: Hatural Gas
O Prime Mover: 1x Reciprocatin gire
) Grid Connection:

TEDOM
MZE5 0OM
& Power Output: 201 EW
& Thermal Cutput: Hot Water Only

S Fuelz Matural Gas
2 Prime Mover: 1x Recipracating engine
& Grid Connecticn: Bilack Start, Sute

] o

O FLEXENERGY
333SM GRID PARALLEL

& Power Output: S0 EW
& Themmal Cutput: Hot Water Only
= Fuel: Matural Gas
2 Prime Mover: Tx Mioraturil

Grid Connecticn: Parallel Onhy

o= L]

=) e

ﬁ"“‘.“‘

CEBODS-ICHP HPNG DM MAX

EFFICIENCY
& Power Dutput: EIDEW
& Thermal Cutput Hot Water by

& Fuel: Hatural Gas
2 Prime Mover: -

dx MWioraturiime
S Grid Connection: Black Start Auto

G wrninFoatpent #E US4 Packaged () nsatea W Favarka

SWCeGEN

SWCS-340-HW-0D

& Power Output: 26 EW
& Themmal Output: Hot Water Only
S Fuel: Matural Gas

2 Prime: Mover:
& Grid Connecticn:

o= o

1x Reciprocating engine
Black Start, Sutn

mm

( } FLEXEMNERGY
3335M DUAL MODE

& Power Output: 230 EW
S Thermal Output: Hot Water Only
S Fuelz Matural Gas
2 Prime Mover: 1x Microturki

Grid Connection: Orther

Q= o

GEM
ENERGY

=ty

CA00S-ICHP HPNG DM MAX
EFFICIEMNCY

& Power Qutput: S0 EW
Hit Water Caly
& Fuel: Hatural Gas
 Prirme Mover: Zx Microturbine
S Grid Connection: Elack Start. Auto



e CTIoan VIEET ASEUTENCE Fian C3Al =sUpEsom (Ejiaiuie o gL ihmn Footpnmt A, FACER notalls =arearme
Livailas) Soiution Brovi : P Local Supps Jutd Wishin Footpemt 8= 5.4 Packaged installed W Favari
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ECOMAX 15 NGS-0.6-HW

& Power Qutput 1.429 kW
& Thermal Qutput: Hot 'Water Only
@ Fuel: Matural Gas
) Prime Mover: 12 Reciprocating engine
& Grid Connection: Black Start, Auto

0C o



AB ENERGY:
B Frim wmiby us 738 11747: MELVILLE, NY

ECOMAX 15 NGS-0.6-HW

|
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PACKAGED CHP S5¥YSTEM HIGHLIGHTS KEY PERFORMAMNCE DATA
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PERFORMANCE DATA

100% GROSS POWER 75% GROSS POWER

Ambient Temperature 95°F 59°F 0°F 95°F 59°F 0°F 95°F 59°F 0°F
CHP Fuel Input (MMBtu per hour 13.60 13.60 13.60 10.50 10.50 10.50 7.50 7.50 7.50
HHV}
Gross Electricity Output (kW) 1466 1466 1,466 1100 1100 1100 733 733 733
Met Electricity Output (kW) 6 1479 1479 1429 1072 1,072 1,072 71 711 71
Net Electric Efficiency % (HHV) @ 359 35.9 35.9 43 343 348 323 323 323
Supply Temp to Site (*F) 180°F 180°F 180 °F
HW flow (GPM) 287 287 287 233 233 233 170 170 170
E Return Temp from Site (°F) 140 140 140 140 140 140 140 140 140
=
= Hot Water Capacity (MMBtu/hr) 5.60 5.60 5.60 4.60 450 460 3.30 3.30 3.30
==
Thermal Efficiency % (HHV) & M2 412 M2 438 438 438 440 440 440
CHP Fuel Use Eff % [Hot Water 770 77.0 770 78.6 TES TES 76.3 76.3 76.3
Operation) &

*Ba sure that the sita therma! foad will handie return water tempearsturss fo the CHP systam a5 stated. fa.g. Fro 10 F below) Otherwise, hot watar capacity wil be
less than stated. Contact the Packager/Solutions Provider for detals.

Emiszions Aftertreatment L=an-burn engine with no aftertreatment
NOx Emissions without Aftertreatment (Ib/MWhe) & 18
C0 Emizsions without Aftertreatment (Tb/MWhe) 7.0

NMHC Emissions without Aftertreatment {Ib/MWhe) & 1.7




SN PACKAGED CHP SYSTEM SIMPLIFIED SCHEMATIC o [e—
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State and Utility CHP Programs are Growing

VEIC

MAINE
& PSEG 1235,

& conEdison

PGW/ [ EVERS=URCE
EnergyTrust V ,é S —
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= gl =—=—nationalgrid "
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{ FirstEnergy

Maryland
J Administration

m SoCalGas

)
A g Sempra Energy utiity

Q SOUTHUIEST GRS

A\ m delmarva
m’@ Za Nicor Gas s power. mm State with utility CHP

An Exelon Company

An Exelon Company An Exelon Company incentive program

n PEePCO [ State with CHP

deployment program
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DOE Packaged CHP Accelerator

15

Better Buildings Accelerators demonstrate, catalyze and validate
innovative approaches to increase investment in efficient energy
technologies

 Avenue to populate and launch the Packaged CHP eCatalog —
success requires state/utility market engagement programs to
promote CHP deployment, publicize the eCatalog, and provide
technical and market assistance

 CHP Supplier Partners — CHP system packagers and solution
providers participating in the national eCatalog of packaged CHP
systems

 CHP Engagement Partners — Utilities, federal agencies, states,
cities or other market entities committed to promoting packaged
CHP (via the eCatalog)
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Questions

https://chp.ecatalog.industrialenergytools.com

bhedman.entropyresearch@agmail.com

202-251-0017
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