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Introduction 
 

States across the country are working to catalyze development of microgrids as part of overall grid 
modernization proceedings such as New York’s Reforming the Energy Vision (REV), spurring programs 
such as New York Prize and Massachusetts’ recent $18 million award for microgrid feasibility efforts. 
Microgrids provide myriad tangible and intangible values to the grid at large, as well as customers and 
microgrid project developers, and represent valuable platforms that can support increased penetration 
of renewables and distributed energy resources (DERs). Despite the recent public focus on microgrids, 
there is currently no straightforward way for microgrid projects to create a financeable revenue stream 
commensurate with all the disparate benefits the projects create, thus limiting the ability for society to 
benefit from the many different values created by a microgrid project. 

To spur the emergence of a robust and self-sustaining microgrid market, operators, regulators, and 
utilities must acknowledge the long-term benefits provided by intelligent distributed energy systems. 
Microgrid investors will require steady, long-term cash flows that, in addition to direct revenue from 
commodity sales, compensate them for the indirect values inherent to their investments thereby creating 
low risk, financeable projects for lenders. A Microgrid Portfolio Standard (MPS) is one approach. 

The microgrid development industry, like renewables and energy storage in past years, is in a state of 
“opportunistic development,” where only a certain, location-specific set of circumstances can make a 
project financially viable. The industry is facing a similar set of challenges, namely that the broad range of 
grid benefits are not being monetized and do not accrue to the party making the capital investment. In 
renewable development, Renewable Portfolio Standard (RPS) requirements, the development of 
standardized Renewable Energy Credits (REC), and tax incentives jumpstarted the industry, and similar 
incentives are encouraging storage development. The microgrid industry would see a similar increase in 
activity and technology development with the implementation of an MPS.  

This paper will examine the economic impact of an MPS with similar overall cost as previous RPS programs, 
using New York state as an example, in conjunction with existing feasibility study data made public 
through NYSERDA’s NY Prize initiative and Booz Allen’s own experience with 17 NY Prize studies. There 
are many ways a concept of this nature could be implemented, and the paper calculates a per MWh rate 
that could be implemented in a variety of ways. To be most consistent with the transition towards market-
based and performance-based compensation mechanisms, we envision this as an incentive driven 
program and not a penalty driven mandate. 

Approach 

Microgrids are not presently off-the-shelf solutions, but rather vary widely in the type of technologies 
used, size, and direct benefits delivered. Therefore, an approach that addresses total value derived from 
a microgrid may be the best framework in which to understand and quantify the benefits of microgrid 
development. From a system perspective, it removes many of the hurdles to comparing, and valuing, 
microgrids that have a combined heat and power (CHP) based resource at their core, are energy storage 
based, are purely comprised of renewable energy resources, or contain a combination of any or all of 
these elements. 
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A microgrid project today cannot capture, or finance 
against, many of these value streams, despite the real 
economic value they provide to the electricity grid.  For 
example, while ancillary services and energy capacity exist 
as paid programs in New York through the New York 
Independent System Operator (NYISO), there is currently 
no mechanism to monetize the avoidance of transmission 
and distribution losses by installing hardware or software 
at the grid edge. The cost of an outage is somewhat more 
indirectly experienced but can be valued and represents 
energy security and the avoided costs from eliminating 
equipment failure, inventory losses, or loss of economic 
productivity attributed to power outages. The aggregate 
of these four values can be described as the overall 
economic impact of a microgrid for regional resiliency, 
each component of which is predominantly externalized 

for microgrid projects. A Microgrid Portfolio Standard would internalize these value streams to the project 
and represent the true economic value of the investment, spurring wider development of similar systems. 
Moreover, the value of major investment deferral, as is currently being proposed in the NY utilities’ DSIP 
filings earlier this year and in part reflected below, may be additive to the values of microgrids proposed 
in this paper.  

Constructing an MPS Value 

Four of the six value streams discussed in the Approach section above can be reasonably quantified, and 
represent the indirect values of a microgrid that currently accrue to the grid at large, or represent costs 
that are borne by grid participants.   

Ancillary services and energy capacity markets currently exist in New York through the NYISO, however 
paid participation in these programs is contingent upon several factors and may not be suitable for most 
microgrids.  Furthermore, where bulk supply might drive capacity market prices lower, local distributed 
supply can carry a significantly higher value. Intermittent renewables present poor support for energy 
capacity across the state, and the small size of many microgrids may 
make them less appealing assets on the market, simply due to the 
numbers of projects needed to aggregate to get to a meaningful size 
to participate in capacity markets. But even intermittent and small 
generation assets can provide valuable grid services despite their 
inability to formally participate in the NYISO markets. For example, 
inverter-based renewables sync their output to the grid frequency and 
voltage, providing system support and incrementally decreasing the need for up-regulation.  Aggregating 
various types of renewable technologies also provides more stable resources than single intermittent 
technologies can achieve alone. Relatively small CHP-based systems may prove impractical as participants 
in ISO energy markets, but nonetheless provide 24/7 grid support and generation capacity. Properly 
valuing the contribution of microgrid DERs to the grid is a key element of an MPS. 

Microgrid services 
with existing markets 
provide at least 
$9.67/MWh in value 

Microgrid
Value 

Streams
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An assessment of NYISO ancillary service markets1 and the market prices reveals an approximate total 
amount spent by NYISO. Comparing this value to the MWh consumption across New York State in one 
year yields a simple per MWh value for ancillary services – approximately $0.77 of the cost of a MWh is 
used to pay for ancillary services; thus, every MWh generated by a microgrid has on average an implied 
$0.77 of value being delivered to the grid, regardless of what entity eventually receives this payment.  By 
being sited next to load, microgrid generation does not need ancillary service support from the grid, and 
thus is essentially providing this service to the adjacent loads without receiving compensation. Similarly, 
New York installed capacity markets (ICAP) can be analyzed to determine a per MWh value of capacity by 
determining the average value of one kW over a month or a year. The research team concluded the ICAP 
value on an average MWh to be approximately $8.90/MWh, which similarly is a compensation stream not 
captured by the distributed energy resources associated with a microgrid project.  But, like ancillary 
services, microgrid generation does provide additional capacity to the overall grid, thus supporting the 
required reserve margins necessary for the overall system. 

Unlike ancillary services and ICAP values, which are directly traceable to existing markets and have 
empirical pricing on which to base valuation, energy security and line loss have no existing valuation 
scheme. Line loss, or transmission and distribution inefficiency, is defined simply as the aggregation of 
the electrical inefficiencies present on the grid, including losses in transmission, distribution, and when 
transforming voltage. It is estimated by the EIA this loss represents 7.2% of electricity used; said otherwise, 
generators must produce about 107.2% of total consumption to serve all loads. Because microgrids will 
not mitigate all losses related to their loads, an increased efficiency of only 70% is assumed here, meaning 
that a microgrid is expected to stem at least 5% of the existing system line losses associated with the 
microgrid’s loads. In New York, the weighted average supply charge, that is the amount paid by consumers 
for electricity but not transmission and distribution (T&D), is $73.76/MWh. Reducing line loss by 5% yields 
a microgrid T&D efficiency improvement value of $3.68/MWh. 

Lastly, energy security and resilience provide significant 
value to statewide economic performance and the overall 
resilience of critical and important facilities. Developing a 
model for the value of energy security in New York involves 
identifying the cost of experiencing an outage and the 
likelihood of an outage occurring. The former is a complex 
undertaking best described by the customer damage 

function methodology. Lawrence Berkeley National Laboratory (LBNL) has published two papers in the 
last ten years that address this topic in depth and classifies damage per kWh of outage as a function of 
the type of load being served, see Table 1. The latter is defined by the average minutes of outage per year, 
as calculated using system average interruption duration index (SAIDI) and the system average 
interruption frequency index (SAIFI). This report uses SAIFI and SAIDI values developed by LBNL in their 
2006 report, from which cost of outage information was also gleaned.2,3 Combining the average minutes 

                                                            
1 Frequency regulation, West 10-minute non-spinning reserves, West 10-minute spinning reserves, East 10-minute non-spinning 
reserves, East 10-minute spinning reserves, and East 30-minute reserves 
2 M.J. Sullivan, M. Mercurio, J. Schellenberg, M.A. Freeman, Sullivan & Co., “Estimated Value of Service Reliability for Electric 
Utility Customers in the United States”. Ernest Orlando Lawrence Berkeley National Laboratory, Environmental Energy 
Technologies Division. 2009 

3 K.H. LaCommare and J.H. Eto, “Cost of Power Interruptions to Electricity Consumers in the United States (U.S.)”. Ernest 
Orlando Lawrence Berkeley National Laboratory, Environmental Energy Technologies Division. 2006 

Microgrid services without 
existing markets provide at 
least $16.23/MWh in societal 
value 
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of outage per year with the kWh cost of an outage yields energy security values for microgrids, bolded 
below in Table 1. Averaging these figures provides an energy security value of $12.55/MWh. 

Table 1. Energy Security of Microgrids 

Cost per kWh of outage LBNL 2006 LBNL 2009 Average 
Residential $2.25 $2.60 $2.42 
Commercial $107.06 $82.16** $94.61 
Industrial $45.25 $82.16** $63.71 
Weighted Average* $54.42 $49.28 $51.85 
Value from microgrids $13.17/MWh $11.93/MWh $12.55 
*Calculated using NY energy consumption data; 41% residential, 44% commercial, 15% industrial 
**This report divides customers into “small commercial/industrial” and “medium/large commercial/industrial” sectors. For 
the purposes of comparison, BAH combined these two into a single commercial/industrial category, assuming 80% of load 
comes from medium/large customers and 20% of load comes from small customers 

 

As outlined above, the value of the ancillary services, energy capacity, improved transmission and 
distribution efficiencies, and energy security outages can be reasonably calculated and summed to 
approximately $25.90 / MWh.  The remaining benefits previously highlighted – non-wires alternatives and 
enhanced integration and control of renewables – are a more challenging to quantify and this paper does 
not value the latter benefit.  However, there is a growing understanding that these qualities do provide 
benefit to society.  By leaving these benefits out of the summation of microgrid benefits, we believe we 
maintain value flowing to society at large even if a microgrid portfolio standard were to capture the full 
$25.90 / MWh calculated herein.  So while the section below attempts to put a valuation on the 
development of non-wires alternatives, this value is assumed to accrue to society. 

Non-Wire Alternative Valuation 

Experts across the energy sector see the development of non-wires alternatives (NWAs) as a key part of 
grid modernization. Understanding where NWAs are best implemented and how to best evaluate and 
execute them in order to optimize infrastructure cost avoidance is challenging. Microgrids are one 
alternative in the suite of NWA investments. Non-wires alternatives value streams can be quantified, 
however, due to the location-specific nature of NWAs, we believe it prudent to exclude these from the 
MPS justification calculation.  Nevertheless, the value of NWAs is real, and will accrue to society when a 
microgrid project obviates the need for a traditional upgrade or NWA procurement. 

The best existing analog for the value of distributed energy resources behind or below the substation is 
the cost to develop NWA solutions. Using three different utility NWA solutions for which some level of 
public data is available, we can arrive at an estimated MWh cost for each. These range from the small and 
efficient NYSEG Java Substation, with an estimated value of $16/MWh, to the expansive and complex Con 
Edison Brooklyn-Queens Demand Management (BQDM) program, with an estimated value of $145/MWh. 
The RG&E Station 43 project, a fairly small dollar value and MWh project, is estimated at $47/MWh. Table 
2 below shows each of the NWA projects. While these values do not directly correlate with the proposed 
methodology for MPS costs, they loosely define the cost realm in which non-wire alternative projects exist 
and provide an initial baseline of possible values. They suggest that the true value of microgrids to the 
system may be significantly greater than the proposed MPS value calculated in this paper, but because 
these figures are based on avoided investment at a specific location, they are difficult to standardize 
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across a wide area.  Thus, by not including this NWA value within the MPS calculation, these benefits 
would continue to flow to society, through infrastructure investment deferral and potentially avoidance. 

Table 2. NWA Values 

Value4 Con Ed BQDM NYSEG Java RG&E Station 43 
Cost of traditional solution5 $1 B $28.5 MM $11.8 MM 
Cost of NWA6 $500 MM $20.38 MM $5.28 MM 
Total value of NWA $500 MM $8.12 MM $6.52 MM 
MWh per year from NWA7 342,285 50,054 12,960 
NWA ~value over 10 year period $145/MWh $16/MWh $47/MWh 

 
Comparable Programs and Expected Benefits 

The most recently awarded Renewable Portfolio Standard solicitation in New York, the Tenth Main Tier 
solicitation in May 2015, had a total funding commitment of approximately $175 million. Across 
deregulated states, the average RPS compliance cost is $32.63 / MWh and, allowing for variations in the 
value of grid services, the MPS subsidy level is roughly equivalent to per MWh RPS costs. Taking a portion 
of the New York RPS investment level, an initial MPS program funding level of $100 million and a subsidy 
rate of $25.90/MWh would allow the state to support between 600 and 2,000 MW of microgrid 
investment depending on the generation mix and the commensurate capacity factors.  This would mean 
hundreds of millions of dollars in capital investment in New York State, creating other intangible benefits 
of supporting local economies and providing jobs.  Applied to all electricity consumed in New York, a 
$100M program implies a $0.000625/kWh cost. Similarly sized programs nationwide would be expected 
to incur customer costs in the same range. 

Conclusion 

Since the first RPS solicitation was released in January of 2005, New York has devoted more than a billion 
dollars to expanding the state’s renewable portfolio and the success of renewable development led to an 
increase in the target levels. Nationwide, RPS implementation has supported the deployment of 
approximately 46,000 MW of renewables in the more than half of US states with standards. Without the 
strong support of the RPS, it is not clear that New York would have the renewable penetration and status 
as a leader in clean energy it enjoys today. A similarly structured Microgrid Portfolio Standard would 
provide the catalyst for not only a further expansion of the clean energy footprint across the country, but 
a more resilient system that can manage and respond to interruptions while providing full-time grid 
support. While this paper draws largely on data from New York, the MPS approach is equally applicable 
elsewhere and will support edge of the grid investment to prime the nation’s energy system for a flexible, 
resilient, and more efficient future. 

                                                            
4 Variation in value between projects is due to differences in the cost of traditional solutions. For example, the Java substation 
traditional solution costs $28.5 MM and would require 5.9 MW of NWA for N-1 contingency, while the RG&E substation 
traditional solution costs $11.8 MM and would require 6.22 MW of NWA for N-1 contingency. 
5 From published utility documents, including RFPs and Capital Planning 
6 Modeled data 
7 ibid 


