                    Environmental Protection Committee
                    Samara Swanston, Legislative Counsel
  Nadia Johnson, Policy Analyst
                    Jon Seltzer, Finance Analyst
Consumer Affairs Committee
                    Balqees Mihirig, Legislative Counsel
  Israel Martinez, Policy Analyst
                    Andrew Wilber, Finance Analyst
[image: image1.png]



The New York City Council
BRIEFING PAPER OF THE INFRASTRUCTURE AND GOVERNMENTAL AFFAIRS DIVISIONS
Edward Atkin, Deputy Director, Infrastructure Division

Rachel Cordero, Deputy Director, Governmental Affairs Division

Jeffrey Baker, Legislative Director

Committee on Environmental Protection
Hon. Costa Constantinides, Chair
Committee on CONSUMER AFFAIRS
Hon. Rafael Espinal, Jr., Chair
November 21, 2017
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I. Introduction

On November 21, 2017, the Committee on Environmental Protection, chaired by Council Member Costa Constantinides, and the Committee on Consumer Affairs, chaired by Council member Rafael Espinal, Jr., will hold a joint hearing on the feasibility of microgrids in New York City. Microgrids have the potential to support the resiliency, economic costs and environmental impact of energy infrastructure in the City. At this oversight hearing, we will evaluate the potential for New York City critical infrastructure to be linked and supported by microgrid projects.
II. Background
In addition to vital efforts to integrate renewable energy into large-scale grids traditionally fueled by energy derived from fossil fuels, small-scale local grids called “microgrids” are another tool the City could invest in to provide reliable energy sources and to ensure that our energy infrastructure is resilient against extreme weather events and reduces pollution and greenhouse gas emissions. A microgrid is a group of interconnected local energy resources with clearly defined electrical boundaries.
 A relatively small local power network, a microgrid consists of electricity generation sources, electricity users and control equipment within a geographically defined area.
Microgrids are usually connected to a centralized electrical grid, but can also operate on “island” mode, which means they can access locally generated electricity regardless of whether the larger, centralized electric grid is fully functional.
 A grid-connected microgrid can operate on either island mode or connected to a larger electric grid.
 Microgrids can combine and focus on diverse energy sources, including combined heat and power (“CHP”), district energy, and renewable resources like solar, wind, hydropower and geothermal.
 Numerous utilities have proposed microgrids as a way of hardening and improving utility infrastructure resiliency.
 
There are many benefits microgrids have for communities, whether located in rural, suburban or urban areas. Communities that have microgrids can reduce their vulnerability to power outages due to extreme weather events. As microgrids enable communities to use local sources of power, this decreases their reliance on distantly located power generation sources and long-distance electricity transmission via overhead and underground power lines that can be damaged under certain weather conditions. Co-Op City in the Bronx has a microgrid powered by CHP that serves some 50,000 residents in 35 high-rise apartment buildings and seven townhouse developments, three shopping centers and five schools.
 Co-Op City’s microgrid made news when it ensured the community did not lose power before, during or after Superstorm Sandy.
 

Microgrids also enable communities to rely on sustainable sources of local renewable energy and that are more environmentally friendly than power generated from traditional grids.
 Further, microgrids can reduce energy costs for consumers as they can decrease or eliminate dependence on traditional large-scale utilities.
 Consumers also avoid or decrease fuel purchases for thermal energy production from boilers onsite, which in New York generally burn fossil fuels.

III. Powering Microgrids
Microgrids can be powered by a variety of energy sources, including combined heat and power, district geothermal, in-conduit hydropower and solar thermal and solar photovoltaic energy, all of which may be feasible to power microgrids in New York City. Energy can account for as much as ten percent of a local government’s annual operating budget,
 a proportion that is likely to grow as energy prices rise.
In-conduit hydropower uses control valves within existing water infrastructure to turn water’s potential energy into kinetic energy and electricity. Conduit hydropower recovers this energy while still regulating the pressure and flow of water in a distribution system.
  The state of Oregon had 34 consumer-owned that rely on hydropower, including electric cooperatives, public utility districts and municipal utilities.
  A municipal in-conduit hydropower system was installed successfully stalled in Keene, New Hampshire where the system was found to pay for itself in five to seven years.
 In-conduit hydropower can be used at a local site or connected to the grid. Therefore, in-conduit hydropower can be designed to support district geothermal systems for heating, cooling and electricity when electricity utility service is unavailable.

Geothermal energy is a renewable energy source utilized by tapping into the stable solar energy temperature that exists in the shallow layers beneath the Earth’s surface.
 The potential supply of energy through geothermal systems are profound, as within about 33,000 feet of Earth's surface resides heat energy some 50,000 times more abundant than the totality of oil and natural gas resources in the entire world.
 Geothermal energy systems are central heating and cooling systems which can be installed in buildings and generally consist of a geothermal heating pump, connectors and a distribution subsystem. Using a building’s heating and cooling distribution system, geothermal energy can transfer heat from underground into buildings during cold weather months and transfer heat from buildings into the underground during warm weather months.
 The use of geothermal energy systems instead of petroleum fuel- or electricity-based heating and cooling systems reduces greenhouse gas emissions because geothermal energy systems use renewable water and solar radiation and generally do not require the significant combustion of petroleum fuels to operate. 

A 2011 study of 160 campuses in 36 states using geothermal energy to heat, cool and power their campus buildings over traditional heating and cooling systems.
 The geothermal systems used on these campuses included “ground-source heat pumps, direct geothermal, aquifer and lake-based, geothermal electricity and earth-sheltered buildings.”
 The study found that energy savings were drastic from using geothermal systems over conventional heating and cooling systems. Geothermal heat pumps led to savings of 50-75% and earth-sheltered buildings led to 30-40% savings.
 These two geothermal systems are also the most versatile geographically and can work almost anywhere throughout the country.


The City of Wyandotte, Michigan has created a utility providing municipal heating and cooling as well as other services for its 11,000 customers.
 A sample study of 40 homes with fully installed geothermal heating and cooling systems found saving of $580.00 per month while the utility makes $580.00 more per month.
 No fossil fuels are used for heating and cooling in this municipal utility microgrid. With at least 80,000 geothermal units installed annually in the United States,
 the potential for renewable energy geothermal microgrid systems is just beginning to be explored.  In every case, the geothermal system was determined to be less expensive than traditional fossil fuel sources, and in just 22 or less years the geothermal system was found to have paid for itself and continued to save the customer money.




Since geothermal compressors use electricity to power their systems, an electricity source is needed.  Solar photovoltaic systems with back-up batteries can also be used to provide electricity and thus resilience when the grid is unavailable.  Geothermal energy systems combined with solar photovoltaic systems not only can provide reliability but also can do so while generating minimal or without generating any greenhouse gases.


New York City has a nine-month heating season.  The largest cost in heating is the cost of fossil fuel.  Providing heating, cooling and electricity without paying for the cost of fuel will inure to the benefit of the public and consumers.
IV. New York State Action
The New York State Energy Research and Development Authority (“NYSERDA”) recently created NY Prize, a $40 million grant program to support and advance the development of microgrids throughout the State.
 NY Prize is a competition to help communities create their own microgrids by providing support to winning projects in one or more of three stages: feasibility studies, audit-grade engineering design and business planning, and project build-out and post-operational monitoring.
 Thus far, NYSERDA has granted nine awards for microgrid feasibility studies in New York City, with three in Brooklyn, two in the Bronx and in Manhattan, and one in Queens and Staten Island, respectively.

Currently, there is also a bill in the New York state legislature that could provide a foundation for microgrid infrastructure across the state. In February 2017, New York State Assemblyman Marcos Crespo introduced bill A.6134 that would require the New York Public Service Commission (“PSC”) to develop recommendations regarding the establishment of microgrids in the State.
 The bill was referred to the Energy Committee and has not yet been voted on. 

The bill seeks recommendations from the PSC that would address at least three areas. First, whether microgrids should be established at hospitals, first responder headquarters such as police and fire stations, emergency shelters, schools, water filtration plants, sewage treatment plants and other locations.
 Second, which geographic areas in New York where the establishment of microgrids should be a priority, based upon severe storm damage during the two years prior to this acts’ effective date.
 Third, what funding mechanisms should be considered to pay for the establishment of microgrids in the State.
 
V.  Conclusion

Microgrids could bring greater resiliency, economic savings and environmental benefits to New York City’s energy sector. At this hearing, we hope to hear from the Department of Environmental Protection, energy experts and advocates about the potential role microgrids can have to support our local energy needs, as well as challenges the City could face in building microgrid infrastructure. We also hope to learn about the economic benefits to consumers of microgrids linked to municipal infrastructure.  
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