Microgrids in New England Workshop



* Community energy planning
°* Emerging policy drivers
° Q&A



* Most major public & private colleges
and universities; urban utilities.






“For the average coal
plant, only 32% of the
energy is converted to
electricity; the rest is lost
as heat.”

-Page VI, Executive Summary



U.5. COAL-FIRED POWER PLANTS RANKED BY EFFICIENCY
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— totaling 8,100 megawatts (MW) of new
capacity added.

* Of the 165, 105 of those units were under
25 MW and,

* most were renewable using solar, wind or
landfill gas.






ae
.

(g



Total Heat Load (TBTU)

50
48
46
44
42
40
38
36
34
32
30
28
26
24
22
20

Figure 12: Brayton Point Station Heat Rejection versus Time
(1970 - 2000)
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Brayton Point Cooling Towers - 2011

Capital investment - $ 570 Million












* Heat production is dominated by fossil fuels





















The Greater Copenhagen DH System

A Incineration Plant
I CHP Station
= Transmission pipelineg

— Municlpal border

18 municipalities

4 integrated DH
systems

500,000 end — users

34,500 TJ (9,600 B
GWh, 32,700 GBtll) & vEﬁs;i;?icr]:al:ii;:a
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Total Oil Natural Gas Coal Electricity
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dioxide and air pollution and to increasing
enerqy security.”

International Energy Agency DHC/CHP Executive Committee
District Heating and Cooling: Environmental Technology for the 215t Century



Illustration, copyright AEI / Affiliated Engineers, Inc.



®* Deliver valuable steam heat to Boston customers

rather than thermal pollution to Charles River
* 15% efficiency gain at plant; improves heat rate;
enhances power sales queue in NE ISO

« Cuts emissions equivalent to removing 52,000 cars






* Creates a “market” for

valuable thermal energy

* Aggregated thermal
loads creates scale to
apply fuels, technologies
not feasible on single-
building basis
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District hot water service to 29
million sq ft buildings (90% market)

* District cooling service to over 17
million sq ft

« Combined heat & power: 25 Mwe
electric); 65 MWt (thermal

CO2 emissions 280,000
tons/yr






renewables for supply diversity & resiliency
Located near load centers & customer density
Often supporting mission critical end-users
Interconnected with regional/local grid

Able to “island” in the event of grid failure






> 150 Buﬂdmgs 12 OOOpeopIe
= Academic
= Research
= Administrative
= Residential
= Athletic







® Chilled Water Plant
- (3) Steam-Driven Chillers
- (3) Electric Chillers
- (8) CHW Distribution Pumps

e Thermal Storage
- (2) Electric Chillers
- (1) Thermal Storage Tank
* *peak discharge
- (4) CHW Distribution Pumps

e Solar PV Farm

10,100 Tons
5,700 Tons
23,000 GPM

11,800 Tons
21,000 GPM

5,000 Tons
40,000 Ton-hours
10,000 tons (peak)
10,000 GPM

5.4 MW

16,500 panels
11 hectares









Princeton University 5.4 MW Solar Farm
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* Microgrid “freed up” to local grid

— reduces peak load on local wires, avoids
brownouts, enhances reliability and supports
local economy

e 2011, Hurricane Irene flooded Princeton

— The Campus lights and services stayed on!
** http://lwww.districtenergy.org/assets/Princeton-UniversityFINAL.pdf



Reduce coal usage by
50%

Reduce campus CO,
20% (50,000 tons/yr)

Provide efficient
steaming capacity
Electric reliability

Fuel flexibility (HP gas
line)

Dual fuel capability

— Future liquid biofuel
option



Heat Exchange
Facility
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national and local energy security
local energy resiliency

reducing emissions

volatile global energy market
replacing coal generation

* Local energy infrastructure
maximizes resource efficiency
and exploits local opportunities



ompact communities with mix o
uses and density of buildings
reduce sprawl and supports public
transit systems

District energy shifts capital costs
for developers

Economic multiplier: cash that
would leave the area to pay for
outside energy supplies stays local

Community energy infrastructure
contributes to a high-quality and
attractive place to live and work




* Variety of project developers: opportunities for
collaboration and public/private partnerships

Local governments

Communities

Other public sector developers
Institutions

Corporations and industrial parks
Private property developers
Landowners and building operators

Released
June 30,
2012 at
IDEA 103rd
Annual
Conference
Workshop,
Chicago, IL



Identify local energy opportunities in development areas

Inform growth options and help prioritize investment
Exclude inappropriate areas (low density; rural)
Classify unique energy character areas and density







U.K. Energy Density Map - 2011

“

http:llchp.decc.gov.ukldevelopmentmap/
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display data in energy map
Stage 3: identify buildings to
be connected and ensure
building owners commit

Stage 4: assess technical
options, “high-level feasibility
study”

Stage 5: complete detailed
technical feasibility study,
high-level assessment of
financial viability

Stage 7: identify business or
commercial model, weight
relationship with risk and
control, cost of capital

Stages 8, 9, and 10:
understand legislative and
regulatory environments,
procurement routes,
commissioning, and delivery



* Washington State

— SB 6012: renewable thermal energy eligible for state renewable
energy credits (RECs)

 Ohio
— SB 242: renewable energy resources do not need to produce
electricity to qualify for RECs
* Connecticut:

— Clean Energy Finance and Investment Authority and Energy
Improvement Districts (EIDs)

— Microgrid Grant & Loan Pilot Program - Public Act 12- 48,Sec.7



Convene federal and regional stakeholders to address barriers — policy,
financial, regulatory

Accounting for potential emission reduction benefits of CHP in State
Implementation Plans (SIPs); employ output-based emissions approaches

Providing incentives for CHP deployment of CHP: emissions allowance
trading program, state implementation plans, grants, and loans

Expand participation and tools of Clean Energy Application Centers and
support DOE Better Buildings, Better Plants to reduce energy intensity



* Levels playing field w/ oil & gas (fossil)

° Provides tax advantages of Limited
Partnerships with liquidity of stocks

°* Provides access to pools of low cost
private capital

www.coons.senate.gov/issues/master-limited-partnerships-parity-act



Master Limited Partnership Parity Act



What the Future Holds

more efficient use of resources
community-based economic engine




Illustration, copyright AEI / Affiliated Engineers, Inc.









