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AGENDA

. Infroductions/Q&A - Carol Werner EESI (Moderator)

- -

»  Industry. Overview - kdb Ihomto ~{f¥ _
- e ";"‘. “"""*'—--, .' :,;l :/*i';‘ <

* .= Princeton CHP/Mlcrogrld Ted Borer Pnnc:b?on,u
University | : ;

. City of Pittsburgh District Enefgy Initigfive =~
Michael Rooney, Univ of Pittsburgh Center for
Energy

— ‘\v’ - :

* NRG Energy Nahonat Perspechve -Jim Lodge,
NRG Energy : \ %
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“For the average coadl
plant, only 32% of the
energy is converted
to electricity; the rest

is lost as heat.”

pa )

-Page VI, Executive Summary. = &



Current U.S. Electricity System

Opportunity — Useful heat rejected/dumped to the environment

Electric Utilitiss
73

Resource
Utilization
Enoray 33%
Consumed 11.5 Quads
To Generate
e T
33.6 Quads* Commercial
3.2 Quads
Industrial
3.6 Quads
Centralized generation drawbacks: * Other
= No oppartunity to recover heat generated when converting fuel to electricity 0.3 Quads

= Substantial losses in transmission/distribution of electricity — particularly during peak
* Large plants and the grid are vulnerable to disruption

"(uads — Quadrifiion Bou's Source: NREL http://www.nrel.gov/dtet/about.html



http://www.nrel.gov/dtet/about.html

36% of U.S. Energy Becomes Waste Heat

U.S. Energy Consumption

B Waste heat, mostly
from power plants

M Useful industrial &
building energy

B Total transportation
energy

36%

INTERNATIONAL
DISTRICT ENERGY
ASSOCIATION



Figure3. Comparison of U.S. Power Plant Waste Heat to Total Energy Use in Other Countries.
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“ Per country average for remaining 196 countries

Source: Data from U.S Energy Information Administration, International Energy Statistics,
http://tinyurl.com/kkfnavt.



The U.S. Energy System
Remains Inefficient

100%

T + Wastes energy
Inefficient * Inflates costs
nerati :
generation Increases pollution
50%

U.S. Delivered Electric Efficiency

0% PrTTY rr . PrreY ' e et a0 .
1900 1920 1940 1960 1980 2000

Source: Recycled Energy Development, data from US Energy Information Agency



http://www.eia.gov/

Opportunity: Locally
Generate Heat and Power

Combined heat and power solution to recycling waste heat:
Distribute electricity generation to where waste heat can be recovered and put to use.

Conversion 75%
Fuel Distributed Losses Overall

Recovered
Heat

42%

» Domestic hot water
» Space heating

* Space cooling

» Ventialtion air
humidity control

Benefits:
» More efficient use of our natural resources

* More secure against natural and man-made disasters
* Reduced pollution

* Enhanced indoor air quality and comfort

Source: NREL http://www.nrel.gov/dtet/about.html



http://www.nrel.gov/dtet/about.html







District Energy/CHP/Microgrid -
Community Scale Energy Solution

Underground network of
pipes “combines” heating
and cooling requirements
of multiple buildings

Creates a “market” for
valuable thermal energy

Aggregated thermal loads
creates scale to apply
fuels and technologies not
feasible on single-building
basis

Fuel flexibility & distributed
generation improves
energy security,
strengthens local
economy




’2 DISTRICT ENERGY Eneryy-Efflclency Comparisons

7 ASSOCIATION

60%:

“Waste” heat rejected to environment

.‘}40%)
Useful energy produced for electricity

District Energy/ ﬂ.‘ZO%’ : ,
Combined Heat Waste” heat rejected to environment
and Power Plant

Standard
Power Plant

1009
Fuel Inplﬁo »

40%
Useful energy produced for heating and/or
cooling via district energy system

40%

Useful energy produced for electricity

100°
Fuel Inpu/to »




Future Proofing A More Resilient City

Deep Lake

Water Cooling I_'jesidential

Surplus
Heat
Distribution

Thermal Infrastructure

Storage

Centralized Comunity
Heating & Cooling System

« CHP turbine

+ Generator

« Gas peaking boilers

« Emission controls

« Compressors

« Chillers

« Pumps

- Plate heat exchangers

v
AR

Natural Gas ' i ; ! . F /. N )
(] —glas ~

Future
Energy \
Sources

Illustration, copyright AEI / Affiliated Engineers, Inc.



DISTRICT ENERGY/CHP
MICROGRID DRIVERS
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SOURCE: WORLDWATC
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U.S. Drought Monitor ":2p.2.2"

fntgnsig: I
.| DO Abnormmally Dry
"] D1Drought - Moderate  _ _ _
B D2 Drougrt-Severs (0oL S
Il D3 Drought - Extreme = e

Il D4 Drought - Exceptional L = Long-Term, typically >6 months

r~ Delineates dominant impacts

(e.g. hydrology, ecology) US D A
The Drought Monitor focuses on broad-scale conditions. = :
Local conditions may vary. See accompanying text summary
for forecast statements. Released Thursday, January 10, 2013

http://d roughtmonltor.unl.edul Author: David Simeral, Western Regional Climate Center
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BILLION DOLLAR DISASTER EVENTS

Billion Dollar Disaster Events by Year: QER 2015
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JORM SANDY:
NUMBERS

126 fatalities in U.




8,100,000 homes lost power

) 57,000 utility workers from 30 states &

Canada assisted Con’Edl.&w in

%.N

restoring power iy e,

=

- To’rql estimated losses
~ﬁ$71 billion+ (dni lost busmess)
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District Energy/CHP/Microgrids
Maintained Operations During Sandy:
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57 MW CHP

" South Oaks Hospital (Long Island, NY) = 1 3 MW CHP
Hariford Hospital/Hariford Steam (CT) - 14. 9M/ CHP~

Bergen County Utilities Wastewcr’rer (Lrﬂlé Ferry, NJ)

2.8 MW CHP . S ‘

'

Fairfield University (Fairfield, érj'--~'-4.6~.M\M¢"HP-Campus
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City within a city™
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15 MW Dlsirlcf Energy
~ . =CHP.
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CITY OBJECTIVES

* Increase energy efficiency and improve grid
= reliability/resiliency — exireme weaa‘herh T

. +Integrate intermittent renewables '..éxpaﬁd‘wcoﬂ'
- tax base, replace remote coal/nucleqr genel’ahén.ﬁ

* Tap local energy suppll_es - |mprove trade ad”
balance & drive economic multipliers

.Deploy cleaner energy sources to compete for
high quality employers, facitories tenant‘s

* Cut GHG emlssmns & address cllma\’re adaptation
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Boston-Cambridge
Service Territory

Q STEAM GENERATING PLANT

. VEOUIA SERVICE TERRITORY

MEDICAL AREA TOTAL ENERGY PLANT
(MATEP) TERRITORY



rters

f

plpe

4

'S

Hlion

- $35'm
S"‘:‘_
lators

-

YOur
INSU

g

>

gle

OC




gt

e I AN o
‘ ‘. - - :l‘l:».a,‘.".-\'- N u.‘
- e
.
.
. v

. . '~
- -
: -b'.,'r"
e+ B4
\
-

)

i

"
. ‘ It
eI e )
-#W
i 0
B i —!
|
V4 -

-
—
o
-
o
=
el
e
o
o
feaet
Y p-
fapoe
e
-
)
pard e
- -
-
-
pore
»
- "I".
"
TR T.‘- - "
L) I e
- oy




Integrated Thermal Smart Grid

COMMERCIAL

INDUSTRIAL

RESIDENTIAL
CUSTOMERS

HOT WATER
STORAGE

A | —
NAA
¢
ENERGY
PLANT
CHILLED WATER @

HEAT
RECOVERY

STORAGE




STATE POLICY TRENDS

Since 2012, $400 Million to Microgrids in Northeas
(Sandy Stqtes)

- - S > g e -
g ——L \‘,u,.'b',‘_.‘gv-_-&‘_.-- P p - - T TR
S -t ‘.?-” _~'v"$‘_-u~ ‘Lﬂu - -

+ New York e e

"~ $S40 M Microgrid grant progrqm~(NY/Prfze) i o

«~“ Reforming Energy Vision (REV) creates new utility="
plaiform for DER |

« Connecticut - 1 phase $.18M; 2nd Phﬂse 520 M.—

. New Jersey 2
« $30 M Microgrid deploymen’r granis
« $200 M Energy Resilience Bank '
* Massachusetts - $32°M financing

« Cities acting on resilient strategies v

- City of Boston Microgrid‘Regulatory ;Straiegy
; \ ¥




FEDERAL POLICY ISSUES

Cities, communities, gampuses need financial
support for energy in ucture renewal

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

- support quallty renewal jobs™........ -
 -‘enhance energy.resmency
- strengthen aging grid .« .

- . optimize Ig’cal reﬁourcé?& fuel HeX|b|I|iy
 reduce emissions " . u.
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' Sector

B Aiort

B Collsge/ University
B Commercial

B Downtown/ Uity
| B Government

B Heaithcare
. Industrial

ASSOCIATION

INTE.RNA'I'IONAL
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