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Ouvutline

= Who is the MA-CHP TAP?
= Whatis CHP?

= CHP’s role in Resilience and
Microgrids
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DOE CHP Technical Assistance
Partnerships (CHP TAPs)

End User Engagement

Partner with strategic End Users to advance technical
solutions using CHP as a cost effective and resilient way to
ensure American competitiveness, utilize local fuels and
enhance energy security. CHP TAPs offer fact-based,
non-biased engineering support to manufacturing,
commercial, institutional and federal facilities and
Campuses.

Stakeholder Engagement

Engage with strategic Stakeholders, including regulators,
utilities, and policy makers, to identify and reduce the
barriers to using CHP to advance regional efficiency,
promote energy independence and enhance the
nation’s resilient grid. CHP TAPs provide fact-based, non-
biased education to advance sound CHP programs and
policies.

Technical Services www.energy.gov/chp
As leading experts in CHP (as well as microgrids, heat to

power, and district energy) the CHP TAPs work with sites to

screen for CHP opportunities as well as provide advanced

services to maximize the economic impact and reduce

the risk of CHP from initial CHP screening to installation.
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DOE CHP Technical Assistance Partnerships (CHP TAPs)

Midwest
IL, IN, MI, MN, OH, WI
www.mwchptap.org

Upper-West
CO, MT, ND, SD, UT, WY
www.uwchptap.org

New England
CT, MA, ME, NH, RI, VT

Cliff Haefke
University of lllinois at Chicago University of Maine
312-355-3476 207-581-2338

chaefkel@uic.edu dvorak@maine.edu

Gavin Dillingham, Ph.D.
HARC

281-216-147
gdillingham@harcresearch.og

New York-New Jersey
NJ, NY
www.nynjchptap.org

Tom Bourgeois

Pace University
914-422-4013
tbourgeois@law.pace.edu

Northwest

ww.w.nwchptapl.org
David Van Holde, PE.
Washington State University
360-956-2071
VanHoldeD@energy.wsu.edu

Mid-Atlantic
DC, DE, MD, PA, VA, WV
www.machptap.org
Jim Freihaut, Ph.D.
The Pennsylvania State University
814-863-0083
jdfM@psu.edu

Western
AZ, CA, HI, NV
www.wchptap.org

Carol Denning

Center for Sustainable Energy
530-513-2799
carol.denning@energycenter.org

Southcentral (of-1) 14 ] Southeast
AR, LA, NM, OK, AL, FL, GA, KY, M5, NC, PR, SC, TN, VI
www.scchptap.org www.sechptap.org
Gavin Dillingham, Ph.D. Cliff Haefke Isaac Panzarella, P.E.
HARC University of lllincis at Chicago North Carolina State University
281-216-7147 312-355-3476 919-515-0354

gdillingham@harcresearch.org chaefkel@uic.edu ipanzarella@ncsu.edu

1A, KS, MO, NE
www.cchptap.org

Robert “Bob” Schmitt Patti Garland
DOE CHP Deployment : blogy Manager DOE CHP TAP Coordinator [contractor]
Office of Energy Efficiency and Office of Ener ncy and
Program ContaCtS Renewable Energy Renewable Ene

WWW.energy.gov/ CHPTAP U.S. Department of Energy U.S. Department of Energy
Robert.Schmitt@ee.doe.gov Patricia. Garland(@ee.doe.gov




What is CHP

Form of Distributed Generation
(DG) Traditional System CHP System

An integrated system
Power Plant Electricity
Located at or near a

building / facility

Provides at least a portion ¢"‘“‘

of the electrical load and |
Efficiency

U S e S th e r m a I e n e rg y fo r: http://www1.eere.energy. gov/manufacturing/distributedenergy/chp_basg:zl.lf:%

o Space Heating / Cooling

CHP provides cost-effective, clean and reliable energy —

° Process Heqﬁng / Coo"ng today and for the future.
o  Refrigeration/Dehumidification
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CHP System Components

Heat Recovery
Unit

Hot Exhaust
Gases
Building
i or
Engine Electricity Facility
or Generator
Turbine
=  Prime Mover =  Switchgear
= Heat Recovery = |nterconnection
=  Thermal Technology =  Fuel Supply
= Accessory Devices =  Controls/M&V
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Common CHP Technologies and Capacity Ranges

/ :,

Fhoto courtesy of Siel

‘H‘y,

-
S L

Mens

Photo courtesy of Verizon Communications

Steam Turbines (50 kW — 250 MW) \

Photo courtesy of Solar Turbines
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Source: DOE CHP Technology Fact Sheets
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Existing CHP Installations in the U.S.

By Site — 4,434 Sites

Waste Heatto  Other Boiler/Steam
Power 1% Turbine
2% 14%

Combined Cycle

4%
Combustion
Turbine
10%
Reciprocating Fuel Cell
Engine
4%
56%

Microturbine
9%

By Capacity —81.3 GW

Reciprocating = Other®
Combustion Engine 1%

Turbine 3% :

13%

Boiler/Steam
Turbine
31%

*Includes fuel cells,
microturbines, and waste
heat to power technologies

Combined Cycle
52%

Source: DOE CHP Installation Database (U.S. installations as of December 31, 2017)
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CHP Drivers

« Cost Savings

— Offset Utiliiy/3rg]|>arty kWh's + Therms

— Reduce Ufility Demand Charges - Demand Response
— Offset Capital Costs — Require Redundancy

— Improved Power Reliability/Quality

« Environmental, Social, and Governance (ESG)
Emissions Reductions / Grid Suppori

— In the same way that it saves fuel cost, CHP reduces pollution
by using the fuel's energy twice, yielding half to a third of the
emissions from separate fossil fuelled grid power and boilers.

— Supported by US DOE & US EPA

"™ U.S. DEPARTMENT OF ENERGY
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CHP Drivers

« Reliability

Provides local grid support and improves power quality
Can often be configured to provide power back-up

Natural Gas grid can be more reliable for long term
outages

 Decarbonization & Security

Enables increased penetration of intermittent renewables

Reduced fuel usage - extends clean energy resources
and reduces dependence on fossil fuels

Multiple points of power generation are less subject to
catastrophic failure or attack
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CHP Drivers

= Benefits of CHP recognized by policymakers

o Federal Executive Order signed in 2012 to
accelerate investments in industrial EE and
CHP as a move to improve manufacturing
competitiveness. (Tax credits) Combined Heat and Power

. A Clean E y
o State Portfolio Standards (RPS, EEPS, ... anEnergy Solution
Tax Incentives, Grants, standby rates, etc.)

o Utility EE & Demand Reduction Programs
(Act129)

o Economic Development (PA DCED CFA)

» Corporate ESG and GHG Reduction Drivers | ENERGY SEPAzm=...

= Energy Resiliency and Critical Infrastructure
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Operating Economics Snapshots

Upper Chesapeake Medical Center, Bel Air, MD
= |nstalled in 2016
= 2.0 MW CHP with 350 ton chiller

= Natural gas reciprocating engine producing
steam, chilled water, and hot water

= $450,000 in energy savings per year

Supreme Sports Club, Columbia, MD
= |nstalled in 2016
= 60 kW CHP with hot water heat recovery

= Natural gas reciprocating engine producing
space, pool water and DHW heating

= 596,500 in energy savings each year
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Project Snapshot:

Manufacturing

Proctor & Gamble
Mehoopany, PA

Application/Industry: Paper products
Capacity: 64 MW

Prime Mover: Combustion Turbine
Fuel Type: Marcellus Natural gas

Thermal Use: Manufacturing process (steam
and drying)
Installation Year: 2013

Energy Savings: $16.5M each year

Highlights:
*  Proctor& Gamble’s largest manufacturing
facility in the world

*  CHP part of an effort to save money and
reduce CO2 emissions

*  Export 480 MWH per day
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CHP System Emissions

A 2.5 MW CHP plant located in PA demonstrates a 26% reduction in CO,e
or 3,675 tons per year according to the US EPA CHP Emissions Calculator.

Figure 2. CHP System Energy Flow Schematic

Total Emissions for CHP System
4.3 tons of NOx
.05 tons of SO2
10,518 tons of CO2e

Figure 1. Conventional Production Energy Flow Schematic

Total Emissions for Conventional Production
6.35 tons of NOx
.2 tons of SO2
14,193 tons of CO2e

20,805 MWh
191,113 MMBtu Electricity to Facility 179,766 MMBtu
Fuel consumption Fuel Consumption 20,805 MWh
Central Station 536 MWh Electricity
Power Plant Electricity to Chiller to Facility
2,155 MWh
4.3 tons of NOx Thermal Energy from CHP

Transmission Losses

.05 tons of SO2
10,518 tons of CO2e

3.81 tons of NOx

.19 tons of SO2
11,216 tons of CO2e
40,705 MMBtu
Thermal to
Facility

50,881 MMBtu
Fuel consumption
On-Site Thermal 40,705 MMBtu
Production Thermal to Facility Absorption
Chiller 239 tons
of Cooling
Annual Energy and Emissions Savings from CHP
62,228 MMBtu of fuel

2.54 tons of NOx

.01 tons of SO2 2.05 tons of NOx

2,977 tons of CO2e .15 tons of SO2
3,660 tons of CO2e
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Atiractive CHP Markets

Industrial Commercial Institutional Agricultural
Food processing Data centers Hospitals Dairies
Petrochemicals Hotels and casinos Universities & colleges Wood waste
Pharmaceuticals Multi-family housing Wastewater freatment  (Piomass)
Plastics Laundries Correctional Facilities ~ Conirolled
Pulp and paper Apartments i';vrlircour:m;mql
Metals processing Office buildings

Manvufacturing Refrigerated warehouses
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Infrastructure Resilience

A key principle of disaster preparedness and planning

Ability to maintain operation despite a devastating
event — business continuity

CHP (if properly configured):

= Offers the opportunity to improve Cl resiliency

= Can continue to operate, providing uninterrupted supply of
electricity and heating/cooling to the host facility
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Critical Infrastructure and

Resilience Benefits of CHP
= Applications:

“Critical infrastructure” refers to those
assets, systems, and networks that, if = Hospitals and healthcare
incapacitated, would have a substantial centers

negative impact on national security,
national economic security, or national
public health and safety.”

Patriot Act of 2001 Section 1016 (e) = Police, fire, and public safety

=  Water / wastewater
treatment plants

= Centers of refuge (often
schools or universities)

=  Military/National Security

=  Food distribution facilities

= Telecom and data centers
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CHP Provides Energy Reliability and
Resiliency Benefits

o CHP System operates on a daily
basis

o CHP provides continuous
benefits to host facilities

o Critical Infrastructure
Applications:

Healthcare centers
Wastewater treatment plants
Police, fire, and public safety
Centers of refuge

Military

"™ U.S. DEPARTMENT OF ENERGY
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Resiliency Planning

= Mitigate the effects of natural disasters
= Develop secure, resilient electrical power infrastructure

= Ensure critical infrastructure remains operational
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DOE DG for Resilience Planning Guide

=  Provides information and resources for decision makers,
state and local policy makers, and utilities on:

o Role of DG/CHP and Cl in resilience planning
o Best fit DG for Cl applications

o How to incorporate DG into Resilience Plans

=  https://resilienceguide.dg.industrialenergytools.com/
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What is a Microgrid?

A group of interconnected loads and
distributed energy resources (DERs) within
clearly defined electrical boundaries.

A single controllable entity with respect to
the grid.

Can connect and disconnect from the
larger utility grid to operate in either grid-
connected or island mode.

CHP can be integrated with solar, wind
and storage resources.

= U.S. DEPARTMENT OF ENERGY
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Microgrids Can Incorporate Many
Technologies

Controllable Load

A
i ")

Utility Grid

Fuel Cells

] R

Controllable ,
Generation g

Limited or N
Non-Controllable’”

Photovoltaic Generation *

Points
aof Commoen
Coupling

nnnnnnnnnnnnnnnnnnnnnnnnnn

Energy Storage -
Backup Gen Sets Thermal | Electrical
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Benefits of CHP Enabled Microgrids
Reliability

- Close to loads reducing potential for distribution related outages
- Fast ramping allows quick response to grid supplied power changes

- Reduces stress on local grid

Resilience
- Operates continuously and will provide firm backup power during outages

- Island capable which can maintain heat and power loads during
extended outages

Power Quality

- Provides high quality power with out service interruptions or voltage dips
for power quality sensitive commercial and industrial customers

- Located close to loads which prevents voltage fluctuations and power
quality issues that arise on utility distribution systems

™ U.S. DEPARTMENT OF ENERGY
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Montgomery County Public Safety Headquarters

= County Police and County Fire and Rescue Services

= Office of Emergency Management cmd Homelcmd Security
(OEMHS),

= 1st District Police Station

= Department of Transportation

=  Microgrid Development Project
= 850 kW CHP
= 2 MW Solar PV

= Microgrid as a Service - Duke Energy

"™ U.S. DEPARTMENT OF ENERGY
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Summary

CHP and Microgrids can play a significant role in Critical

Infrastructure Resilience

CHP enabled microgrids are a proven technology for Critical

Infrastructure

CHP enabled micro grids provide a variety of benefits:
= Resiliency

= High efficiency

- Reduced emissions

= Reduced grid congestion

™ U.S. DEPARTMENT OF ENERGY
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CHP TAP Role: Technical Assistance

Screening and

Preliminary
Analysis

!

Quick screening questions
with spreadsheet payback
calculator; Advanced
technical assistance to
explore equipment or
operational scenarios.

Feasibility
Analysis

§

Perform 3™ Party reviews
of site feasibility
assessments: Estimates
on savings, installation
costs, simple paybacks,
equipment sizing, and
type.

Investment
Grade Analysis

|

Perform 3™ Party
reviews of
Engineering Analysis.
Review equipment
sizing and choices.

Procurement,
Operations,

Maintenance,

Commissioning

'

Review specifications

and bids.

"™ U.S. DEPARTMENT OF ENERGY
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Next Steps

Contact the Mid Atlantic CHP TAP for assistance if:

You are interested in having a Qualification
Screening performed to determine if there is an
oppeortunity for CHP or a Microgrid at your site

You already have an existing CHP plant and
interested in expanding it

You need an unbiased 3rd Party Review of a
proposal

= U.S. DEPARTMENT OF ENERGY
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Thank You
Stop by our booth!

Questions?

Greg Paviak

gxp93@psu.edu

http://www.machptap.org/

A program sponsored by

U.5. DEPARTMENT OF Energy Eﬁ-‘lc' en cy &
[ EN ERGY Renewable Energy J

www.energy.gov/chp
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CHP Project Resources

DOE’s eCatalog - CHP Packages, Providers & Events

BNy | COMBINED HEAT & POWER eCATALOG ®
ENERGY €

RECOGNIZED PACKAGED CHP SYSTEMS Contact Us Sign In

SOLUTION CUSTOMER ENGAGEMENT CHP NEWS &
PROVIDERS NETWORK TAPS EVENTS

SEARCH
eCATALOG

COMBINED HEAT & POWER =, -f__’

O FOCUSED NEWS & EVENTs T .,
= g

e

ETE— vy,

C02 Capture, Storage & Reuse

SITE
GUIDE

BENEFITS FINANCING RESQURCES PACKAGERS

C02 CAPTURE, STORAGE & REUSE COMBINED HEAT & POWER eCATALOG OF RECOGNIZED PACKAGE CHP SYSTEMS

RHEEERENE PACKAGED CHP SYSTEMS:

Fort May 17-18, 2022

L & : RIGOROUS RECOGNITION PROCESS
In face of increasing CO2 emissions causing
the global warming, reaching net-zero and
decarbonization goals set for 2050 seems 3 m w
difficult. We are constantly locking for SEARCH THE eCATALOG o # e
pathways to more sustainable future, CO2 7 - -
capturing and reusing it in everyday use 308 CHP Packages Available 5 sz | T
products like fuels, chemicals or building
materials is certainly one of them.

Getting Staned:( REGISTER \( SITE GUIDE \

This event is set to bring industry
stakeholders, unique content, workshops The Packaged Combined Heat and Power Catalog (eCatalog) is a voluntary public/private
discussions and networking. Join us for partnership designed to increase deployment of CHP in commercial, institutional and multi-
f;::}(g:g‘:; T:;?iizlcier:ﬁ;th::ynote 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
LELLLLLE exceed DOE performance requirements and CHP Solution Providers who commit to provide

https://chp.ecatalog.ornl.gov/
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DOE Project Profile Database

CHP Project Resources

PROJECT PROFILE

North Carolina State University

East Bay
Municipal Utility District

Quick Facts

energy.gov/chp-projects

EPA dCHPP (CHP Policies and

Incentives Database)

Environmental Topics

Laws & Regulations  About EPA

Search EPA.gov a

Combined Heat and Power
(CHP) Partnership Home

About Us
Discover CHP

Project Development

Webinars and
Presentations.

Documents and Tools

Frequent Questions

Combined Heat and Power (CHP) Partnership

Energy Star CHP Awards

swae (f)

dCHPP (CHP Policies and
Incentives Database)

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:

« Policy makers and poli find useful information on signif tate/federal polici

and financial incentives affecting CHP.

= CHP project devel d others can easily find inf finandial incentives and
state/federal policie i i

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
option in asearchfilter (e. g., New York and Texas in the "Search by State flter], hold down the
Control key on the keyboard while selecting the options. You can then sort the results by selecting
the desired column heading. To start over, select "Reset Filters."

www.epa.gov/chpdchpp-chp-
policies-and-incentives-database

“_ U.S. DEPARTMENT OF ENERGY
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CHP Project Resources

DOE CHP Installation Database Low-Cost CHP Screening and

(List of all known Other Technical Assistance from
CHP systems in U.S.) the CHP TAP

DOE CHP Technical Assistance Partnerships (CHP TAPs)

Midwest NI, WL, M1, 1L I, OF
o idwe stCHPTAP.ors

About Download Data Sign Up
Choose a State [ oo | :
Click 3 state below to view CHP data

DOE CHP Deployment
Program Contacts
wwwenergygov/hp-cantasts

energy.gov/chp-installs energy.gov/CHPTAP
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