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INTRODUCTION
In this briefing document, the EEAC Consultants present information about electric demand in Massachusetts to
inform the Council’s consideration of active demand management (ADM) as a Three- Year Plan program
measure. Electric demand drives the need for electric capacity resources for generation, transmission, and
distribution, as well as costs to ratepayers. The Green Communities Act directs administrators of energy efficiency
plans to meet “electric and natural gas resource needs… first… through all available energy efficiency and
demand reduction resources that are cost effective or less expensive than supply [emphasis added].”1 The
energy efficiency (EE) programs administered by the PAs have reduced energy demand for years through energy
efficiency; these savings are referred to as passive demand reduction.2 Recently, the EE programs have been
exploring and demonstrating the use of active demand management to expand the portfolio of cost-effective
customer solutions delivered through the EE programs. ADM refers to the dynamic management of end-use
customers’ energy demand using information, incentives, and technology. ADM products and services, which in
recent years have been enabled by advances in technology and automation, can include, among other things:


Direct load control



Traditional and “new” demand response (DR)



Behind the meter (BTM) battery storage



Thermal storage

Modern versions of ADM are not limited to traditional DR or load control, which typically rely on a small number of
noticed events to reduce consumption when system reliability is jeopardized or at times of high market prices.
These legacy DR strategies are focused solely on reducing demand. ADM can also mean managing demand to
meet a wider variety of system needs. In this sense, ADM is not limited to ad hoc peak demand reduction during
peak periods, but can also focus on load shifting to smooth out load shapes, or maximizing the effectiveness of
renewable energy for the grid.
ADM can also help manage the load associated with electric vehicles (EVs) and strategic electrification. Both are
new electric loads that are expected to grow significantly in Massachusetts.
The goal of the January 30th discussion is to clarify and develop consensus around the Council’s objectives for
new ADM measures within the 2019-2021 Plan.3 As discussed in more detail later in this document, the EEAC
Consultants recommend that the PAs include goals specific to ADM in the 2019- 2021 Plan and integrate the
delivery of ADM offerings into the Plan’s various existing programs.

PASSIVE DEMAND REDUCTION: CONTRIBUTIONS FROM TRADITIONAL ENERGY
EFFICIENCY
The electric EE programs deliver passive demand reductions through most electric EE projects. From 2010 to
2016, the EE programs have reduced 1,134 MW of summer peak demand across all sectors, which represents
about 7% of the total forecasted peak capacity need of Massachusetts in 2017.4 The PAs have also committed to
577 MW of passive demand reductions in the 2016-2018 Plan, as shown in the figure below.5 By the end of 2018,
the summer demand reductions attributable to EE will exceed the capacity of the recently shuttered oil and coal
power plant located at Brayton Point.6 These summer peak demand reductions exist for the life of each measure.
Therefore, each year of program activity builds on the next.
1 https://malegislature.gov/Laws/SessionLaws/Acts/2008/Chapter169, §1
2 https://www.iso-ne.com/markets-operations/markets/demand-resources/about
3 For previous workshop discussions about demand, please refer to http://ma-eeac.org/wordpress/wp-content/uploads/MtgSummary-CI-Workshop-2-EEAC-Draft.pdf
4 ISO-NE, 2017 CELT Forecast
5 www.Massavedata.com
6 https://www.iso-ne.com/about/key-stats/resource-mix
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FORECASTS OF PEAK DEMAND
ISO-NE analyzes and forecasts peak demand using indicators for gross and net system demand:


Gross system demand is the total demand without accounting for the effects of either solar PV
or EE



Net system demand is the total demand accounting for PV and/or EE. This is quantified in two
ways:


By accounting for the effects of solar PV alone (“Net demand (PV)”)



By accounting for the effects of both solar PV and EE (“Net demand (PV + EE)”).

ISO-NE analyzes and forecasts both summer and winter demand.
Since 2010, net system demand has been lower than gross demand due to the growth of EE. 7 Due to the
significant demand reductions delivered by energy efficiency measures, the long measure lives of energy
efficiency measures, the expectation that efficient equipment will be installed again at the end of the programincentivized equipment’s lifetime, and the increased installation rate of behind-the-meter distributed generation,
regional summer demand is not expected to increase in the next ten years, as shown in the figure below. 8

7 https://www.iso-ne.com/about/key-stats/electricity-use
8 2016 and 2017 Capacity, Energy, Loads, and Transmission (CELT) forecasts, ISO-NE
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IF FORECASTS OF PEAK DEMAND ARE FLAT, WHY DO WE NEED ACTIVE DEMAND
MANAGEMENT?
While state and regional peak demand projections are flat, significant benefits remain to increasing the programs’
focus on cost-effective ADM. These benefits stem from the cost of energy and capacity, rather than from the
system’s capacity requirements themselves. Every year, imbalances between energy supply and demand lead to
price spikes of varying magnitude; these spikes occur because capacity costs and peak period energy costs,
which together constitute a significant portion of the cost ultimately borne by ratepayers, fluctuate considerably.
ADM can be used to manage or reduce these costs.
In addition, the future cost of capacity and energy is highly uncertain. The electric grid is becoming increasingly
dynamic as renewable resources are incorporated, technology and automation continue to advance, and growth
is concentrated in discrete and sometimes isolated parts of the state. ADM bolsters the resiliency of this dynamic
electric grid in the face of extreme weather events and potential attacks.
For these reasons, active management and reduction of peak demand and peak period energy use can lead to
significant economic benefits to Massachusetts ratepayers, even when ISO-NE forecasts of demand are flat. Costeffective ADM can position an energy efficiency portfolio to proactively address current and future system needs.

ADM EFFORTS IN THE PAS’ DEMAND DEMONSTRATIONS
The table below summarizes the demand demonstration projects that the PAs have undertaken during the
current Plan period. The EEAC supported these demonstrations in various resolutions, the last of which was
passed in October of 2016.
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Summary of PA Demand Demonstrations in Massachusetts, 2016-2018

Source: PA Presentation on Demand Demonstrations, November 2017
The Department of Public Utilities (DPU), in approving all of Eversource’s demand demonstrations and one of
Unitil’s on October 30, 2017, ordered:


A standard of review be established for demand demonstration projects



Any new energy efficiency demonstration project requires EEAC review and Department review
and approval prior to implementation



Mid-term modification (MTM) budget flexibility does not apply to demonstration projects, and any
increase in demonstration project budget requires Department approval

Additionally, the Department ruled that all Program Administrators (PAs), in consultation with the EEAC EM&V
Consultants, must develop methods for identifying, calculating, and monetizing the benefits of deferred and
avoided transmission and distribution capital costs (and other distribution benefits) for demand reduction
projects. The Department expects that the PAs will integrate any benefits quantified through these methods into
the cost-effectiveness test.

ACTIVE DEMAND MANAGEMENT AND “NEW” DEMAND RESPONSE: ADVANCES AND
NEW PERSPECTIVES
As the EEAC considers ADM within the statewide EE portfolio, a California study on the value of ADM can help
Councilors understand the ways in which opportunities for demand management have evolved beyond traditional
demand response and peak load shedding.
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In a 2017 study for the California Public Utilities Commission (CPUC), Lawrence Berkeley National Laboratory
(LBNL) showed that advances in automation and technology, combined with new ways to engage customers, can
create a managed load that justifies investments in ADM. In the study, LBNL analyzed a wider range of grid
needs than traditional DR has addressed, and the other demand resources that could address them. The study
developed and defined the following typology of use types:

Source: 2025 California Demand Response Potential Study, LBL, May 2017

Source: 2025 California Demand Response Potential Study, LBL, May 2017
The findings of the California study were significantly different than what California stakeholders expected, in that
they identified new and broader ways that demand resources could meet the system’s needs.
For example, the study found that while the California grid would benefit from summer peak demand- reducing
DR, or load shedding, it would benefit even more from load shifting, which can address the effects of increased
renewable resources on the grid. Load shifting is a tactic that can be strongly beneficial even during periods not
during the system peak.
While these findings were specific to California—which is subject to different market conditions than
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Massachusetts—they provide a snapshot of potential ADM opportunities Massachusetts and other regions can
investigate to generate additional ratepayer value. The study confirmed that addressing demand at times of
system peak continues to be a valuable approach, but suggests that managing demand and shifting load during
non-peak periods could provide additional benefits. This is increasingly true as more renewable resources are
added to the system, and as transportation is electrified.
The LBNL study identified current and future markets that could be used to provide economic value for ADM
resources providing load shifting services, shown in the table below.

Source: 2025 California Demand Response Potential Study, LBL, May 2017
The LBNL study also highlighted examples of some end uses and enabling technologies that could be
implemented in the field, summarized in the table below.
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POTENTIAL TECHNICAL OPPORTUNITIES FOR THE UPCOMING PLAN
Examples of End Uses and Enabling Technologies Highlighted in the 2025 California Study

Source: 2025 California Demand Response Potential Study, LBL, May 2017
One important ADM application that could benefit Massachusetts is software and controls. For example, the
installation of LED lighting with integrated controls as an energy efficiency measure offers an opportunity for the
PAs to work with customers to enable ADM, including tuning light levels to maximize productivity and providing
for demand response. Using these types of tools, Massachusetts’ lighting load could be automatically dimmed by
10% to reduce loads when needed. This amount of dimming is barely perceptible to the human eye, but its
impact would be substantial.
Another real-world example of the benefits of ADM is the use of automation and longer-term agreements with
customers by NV Energy to engage customers via thermostats. In 2017, NV Energy had over 60 DR “events” for
thermostats, without much customer override. Many of these “events”—which, unlike traditional DR, were
automated—did not take place during peak periods. These NV Energy results are based on new, expanded
views of what the opportunities of ADM are, and challenge a common rule of thumb that utilities and customers
can only manage around 6 events a year. The study’s approach and findings were similar to those in a 2017
National Grid demonstration in Massachusetts.
As the Council discusses its objectives for ADM in the Plan, it can use the comprehensive assessment of value
studied by California as a starting point for its deliberations while considering the lessons learned by the PAs
during the 2016-2018 Plan and taking into account local market needs.

RECOMMENDATIONS ON ACTIVE DEMAND MANAGEMENT (ADM) FOR THE 2019-2021
THREE-YEAR PLAN
The EEAC Consultants’ one overarching recommendation related to ADM in the 2019-2021 Plan is summarized
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below, including three sub-recommendations for clarity.
Recommendation: Include goals specific to active demand management and integrate the delivery of active
demand management offerings within the EE programs in the 2019-2021 Plan.
1. Move beyond the current demand demonstrations and scale up ADM activities fully in the 2019- 2021
Plan, including claiming demand savings and quantifying impacts.
2. Integrate the delivery of ADM offerings with energy efficiency program delivery.
3. Develop a goal for ADM that is separate and distinct from goals for traditional EE/passive demand
reduction. Plan, track, and report the capabilities, performance, and costs of active demand
management separately and in a manner that will enable development of and tracking towards the active
demand management goal.

SEPARATE ADM GOALS FOR THE 2019-2021 THREE-YEAR PLAN
Once the Council has determined the scope and objectives it would like the 2019-2021 Plan to address, the
Consultant team recommends setting a distinct performance goal for active demand management to ensure the
PAs’ commitment to ADM in the 2019-2021 Plan. This approach would require reporting on the performance and
impacts of ADM separately from those of passive demand reduction. Although the goal and reporting for ADM
should be separate from passive demand reduction activity, ADM delivery should be integrated with EE delivery.
To develop a distinct performance goal for active demand management, the Council must address the following
key precedent questions. When considering these questions, keep in mind that, regardless of which methodology
is ultimately used to measure ADM performance, the drawbacks of each method can be balanced by DPU cost
effectiveness requirements. Specifically, because the PAs need to optimize benefits in their programs, they have
an incentive to evaluate a variety of ADM use cases, technologies, and deployment schedules where a particular
goal methodology may not.
How should the PAs quantify ADM performance for comparison across various measures and
objectives?
The most likely options for measurement include:


Megawatts (MWs) of peak demand reduction capable of reducing summer and/or winter peak.
This method would not target the time of performance or duration of program activity.



MWs reduced in specified performance hours (e.g., ISO-NE specified performance hours, or
hours that address other system needs such as winter peak price mitigation). This method does
not capture other value streams like customer demand charges or distribution congestion and
would require a more in-depth discussion of which hours to specify.



MWs available for a set duration (e.g., 1 MW electric battery storage with four-hour duration is
different than 1 MW with two-hour duration). This option is commonly used to rate battery storage
but does not specifically address economically beneficial hours



Megawatt-hours (MWh) as an aggregate of achieved MW reduction over a realized duration.
MWhs, although technically a unit of energy and an imprecise measurement of demand, can
measure the total time and volume of active demand management and therefore can reflect total
MW reduction across all use cases, technologies, and time periods.

Recommendation: Finding the single best method for quantifying ADM performance can be challenging,
considering the wide variety of ADM products and services, their applications in the field, and the different
objectives sought. To ensure that all cost-effective ADM applications can receive due credit, the Consultants
suggest that the Council include both the quantity of demand impacts and the hours over which the ADM
measures perform. Pursuing a goal that considers both volume and time will allow the PAs sufficient incentive to
plan, achieve, and report active demand management. The EEAC Consultants recommend the second, third, and
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fourth options above for consideration.
The PA-administered demand potential studies, which are nearing completion and are now expected to be
delivered in late January or late February (depending on the study) will likely provide some additional insights into
performance and quantification units for ADM resources. The Consultants expect at least some of the demand
potential studies to assess a full range of ADM measures for load shedding and shifting, including load control,
traditional DR, auto-DR, thermal storage, and battery storage.
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