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4 Potential studies for distributed energy resources (DERS) typically do
not consider all DER types or account for how they interact with one
another to affect potential estimates or forecasts of electricity system
Impacts and benefits.

4 The Second Installment of the Quadrennial Energy Review includes
a recommendation to prepare a national DERs potential study to
more effectively value and integrate DERSs.

4 This project includes two tasks stemming from this recommendation.

o The task 1 deliverable was a memo to the U.S. Department of Energy
(DOE) on the identification and documentation of user needs for an
integrated DER (IDER) potential study. It was completed in September
2017.

o The task 2 deliverable is a guide for states with frameworks on how to
conducted integrated analysis of DERSs.



¢ Task 1 - Identification and documentation of user needs

o Interviewed state public utility commissions, electric utilities,
Independent system operators (1ISOs), a regional planning
organization, and consultants about the state of the art of
potential studies for DERs, and the potential value of and uses
for integrated DER potential studies

o Complied a list of potential studies that address more than one
type of DER (though not often in an integrated fashion)
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¢

State policy makers and public utility commissioners and
commission staff will benefit most from an IDER potential study.

¢ All interviewees stated that an IDER potential study would be
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useful to inform policies, regulations, and programs.

Interviewees identified the following as valuable components of
an IDER potential study:

o Definitions of resource options to assess in IDER potential
study

o Data requirements for an IDER potential study
o Methods for evaluating IDER potential

a ldentification of resources that are nationally available and how
states can use them to conduct their own IDER potential study

o Methods for estimating adoption rates of IDERS

o Establish an advisory group to assist with making decisions
about data and methodologies to use



¢ Frameworks for Integrated Analysis of Distributed Energy Resources: A Guide
for States will provide frameworks for states to consider in developing an
integrated approach to assessing potential of and planning for DERs. The
frameworks use top-down approaches in order to use more readily available
data included in integrated resource plans (IRPs), demand-side management
(DSM) plans, and potential studies for various types of DERSs.

4 The guide will include:
o High level summary of the range of existing DER potential studies (see

Appendix slides 28-40 for examples)

o Data sources, data gaps and resource-specific considerations for each DER
type
o Options for methodologies and analytical approaches (frameworks)

o Discussion of tradeoffs between framework approaches with respect to
granularity, cost, accuracy and data requirements

o Cost estimate ranges for one or two approaches for performing an integrated
DER analysis

o Implementation steps for the frameworks



¢ The guide seeks to provide states — with diverse starting points
— a path forward to analyze DERs in an integrated way.

4 The guide is NOT a:

o Detailed explanation or comprehensive overview of DER
potential studies, DSM plans, IRPs or distribution system
planning

o Comprehensive documentation of all DER-related literature

o Review of models that are available to conduct integrated DER
analysis



4 The technical advisory group is comprised of a range of
experts — state utility commission and energy office
representatives, regional energy efficiency organizations, utility
representatives, academics and consultants.

4 The technical advisory group will:

o Provide input on this call

* Provide follow-up input through email by Jan. 22 on discussion
guestions in this presentation

o Serve as peer reviewers for the draft report
* Report review will occur March 30 — April 20.
* We plan to publish the report in June.
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¢ For the guide, DERs are defined as energy efficiency, demand response,
distributed generation (as represented by CHP and solar PV) and storage. The
report also will address electric vehicles.

& The target audiences for the guide are state policymakers, public utility
commissions and state energy offices. Other stakeholders include investor-
owned, municipal and rural electric cooperative utilities, consumer
representatives, and DER product and service providers.

¢ Uses for the guide:

o Advance identification of least-cost, best-fit resource plans and strategies
o Inform grid modernization efforts
o Support achievement of state energy goals

o Serve as practical guidance at the state level or for utility service areas within
a state



There is very limited information available in the literature about the
critical assumptions that must be made, or the order in which the
assumptions should be made, to integrate individual DERSs into a
cumulative impact.

Distribution planning that identifies a system constraint and combines
DERs to defer that need is an example of considering DERS in an
Integrated way. However, it does not identify the potential of IDER for
longer-term planning or policy-making purposes.

There is very little information in the literature on the additional cost of
considering resources in an integrated way.

There is a small — but growing — body of literature on the value of
Integrated DER analysis. Generally, there are cost savings associated
with implementation of DERSs together.

Given the lack of literature on how to conduct an integrated analysis of
DERSs, we are proposing two frameworks to guide states.



¢ Proposed approach:
o ldentify DER prioritization based on state energy policies, regulations
or other ranking basis.

o Estimate in isolation the technical, economic, and achievable potential
of the DERs being used in the analysis.

o Analyze the impacts of the DER potentials starting with the top-priority
resource. As each additional DER type is layered on, account for how
It impacts the availability or operation of all or some of the other DERSs.

¢ Example:
o One DER could be compared to other resources that are already
optimized.
« Compare the impact of one DER on a preferred IRP portfolio.

« Compare the impact of increasing energy efficiency on demand
response in a DSM portfolio.



¢ Proposed approach:

o Define the geographic region (e.g., entire state or utility service area).

o Define the resources and baseline (e.g., the preferred plan from a utility
IRP).

o Model many alternative combinations of DERSs to solve for an identified
state goal (e.g., minimizing cost and risk) and compare defined metrics for
resulting resource portfolios.

¢ Example:

o The Pacific Northwest Power and Conservation Council uses scenarios
and sensitivities to determine which resource strategies exhibit low cost
and risk.

0 “Scenarios combined elements of the future that the region controls, such
as the type, amount and timing of resource development, with factors the
region does not control, such as natural gas and wholesale electricity
market prices. Sensitivity studies alter one parameter in a scenario to test
how the least cost strategy is affected by that input assumption.” (7t
Power Plan, p. 3-7)



¢ There is a range of
complexity for both of the
frameworks.

¢ As with any forecasting
exercise, the assumptions
and data used when
Implementing the
frameworks will define the
robustness of the results.

¢ The analysis can be iterative
for both frameworks (e.g.,
they can be used over time
to repeatedly update a
planning process and adapt
to new goals).



¢ The guide will include a discussion of the trade-offs between the
two frameworks and will cover the strengths and weaknesses of
each, including:
o Granularity of data
o Cost
a Time
o Accuracy
o Data requirements

o Ability to use framework iteratively or to reassess existing
policies



¢ To provide states guidance on implementing the DER frameworks, the
report may include:

o Discussion of the application of the DER Prioritization and
Optimization frameworks in IRP, DSM planning and distribution system
planning. (See Appendix, slide 22).

o Examples or case studies of integrated analysis of DERs in IRPs,
DSM planning and distribution system planning. (See Appendix, slides
23 — 25).

o Resources (e.g., reports, utility filings, legislation and regulatory orders
on including DERs in IRP, DSM planning and distribution planning).
(See Appendix, slides 26 — 27).



¢ Avaluable feature of guidance documents is categorization of
options.

4 How to categorize the Prioritization and Optimization
Frameworks?

o Example of Prioritization Framework category: For efficiency, there are
at least three policy approaches: loading order, energy efficiency
resource standard, and requirement to acquire all cost-effective
efficiency.

o Example of Prioritization Framework category: For solar there are
many policy approaches. One approach is a solar carve-out as part of
a renewable energy portfolio standards.

o Example of Prioritization or Optimization Framework category: Using
either approach, a baseline is required. One option is to use the
preferred plan from an IRP.



What are the strengths and weaknesses of the two proposed frameworks
(DER Prioritization and Optimization)? (see slides 12-14)

Are there additional frameworks that should be discussed in the state
guide?

Are there comparative analysis examples that would aid in shaping the
discussion of trade-offs between each framework? (see slide 15)

What resources are there to guide how to categorize the Optimization and
Prioritization Frameworks? (see slide 17)

What other case studies, examples and resources exist that consider DERs
in an integrated manner? (see slide 16 and appendix 23-27)

What guidance is there on the treatment of DERs in DSM, IRP or
distribution planning that is relevant to integrated DER analysis? (see slide
16 and appendix 23-27)



To learn more about our work:

Visit our website at:

Click to join the Berkeley Lab
mailing list and stay up to date on our
publications, webinars and other events.

Follow us on Twitter:
@BerkeleyLabEMP


http://emp.lbl.gov/
http://visitor.r20.constantcontact.com/manage/optin?v=001kdAkoVU6ITzX4UcDVi5Hi_3_6nou7uI7jLuglvRGnAWeLqnwLWUxGdnPXbNb0OwVLhS039Ihlxai4hVKbyUwxjmPCETCnBV56yFq_eMIjHXLe_3iMBWmg009whFsKqVIX12TJ5wE6E63jmMEfQC6JKXdXN2UgQTl

Appendix




¢ Examples of how the Prioritization Framework could be implemented, using
efficiency as the priority resource:

o California and Maine have “loading orders” that require efficiency be acquired
first, before other resources.

o 26 states have energy efficiency resource standards

o Several states have requirements that all cost-effective energy be acquired
(Connecticut, Maine, Massachusetts, New Hampshire, Rhode Island,
Vermont, Washington)

¢ Example of how the Optimization framework could be implemented:

o PacifiCorp “develops a range of different resource portfolios” that are
evaluated for risk (e.g., natural gas price scenarios and carbon dioxide
emissions limits assumptions).

o The resource portfolios model efficiency, demand response, energy storage
and private generation (residential PV, small-scale wind, small-scale hydro
and CHP). The amount of resources available are based on a potential
studies.

o PacifiCorp also developed 16 sensitivity cases to look at impact of of specific
planning assumptions, including a low and high private generation sensitivity.



http://www.energy.ca.gov/2005publications/CEC-400-2005-043/CEC-400-2005-043.PDF
http://www.mainelegislature.org/legis/statutes/35-a/title35-Asec3210-C.html
http://aceee.org/topics/energy-efficiency-resource-standard-eers
https://database.aceee.org/state/energy-efficiency-resource-standards
http://www.pacificorp.com/content/dam/pacificorp/doc/Energy_Sources/Demand_Side_Management/2017_DSM_Potential_Study/PacifiCorp_DSM_Potential_Vol3_Class13_Report_FINAL_2017-02-14.pdf
http://www.pacificorp.com/content/dam/pacificorp/doc/Energy_Sources/Demand_Side_Management/2017_DSM_Potential_Study/PacifiCorp_DSM_Potential_Vol2_Class2_Report_FINAL_2017-02-14.pdf
http://www.pacificorp.com/content/dam/pacificorp/doc/Energy_Sources/Integrated_Resource_Plan/2017_IRP/10018304_R-01-D_PacifiCorp_Battery_Energy_Storage_Study.pdf
http://www.pacificorp.com/content/dam/pacificorp/doc/Energy_Sources/Integrated_Resource_Plan/2017_IRP/PacifiCorp_IRP_DG_Resource_Assessment_Final.pdf

¢ Efficiency and demand response are the most common DERS
used in DSM planning.

¢ Energy efficiency and demand response potential studies often
provide the data used in DSM planning.

¢ Report examples:

o DOE Enerqgy Efficiency Potential Study Cataloq

a0 2025 California Demand Response Potential Study (March
2017)

o PacifiCorp Demand-Side Resource Potential Assessment for
2017-2036 (February 2017)

o Minnesota Demand Side Management Potential Study
(ongoing)



https://energy.gov/eere/slsc/energy-efficiency-potential-studies-catalog
http://www.cpuc.ca.gov/WorkArea/DownloadAsset.aspx?id=6442451706
http://www.pacificorp.com/content/dam/pacificorp/doc/Energy_Sources/Demand_Side_Management/2017_DSM_Potential_Study/PacifiCorp_DSM_Potential_Vol1_Executive_Summary_FINAL_2017-02-14.pdf
http://www.pacificorp.com/content/dam/pacificorp/doc/Energy_Sources/Demand_Side_Management/2017_DSM_Potential_Study/PacifiCorp_DSM_Potential_Vol1_Executive_Summary_FINAL_2017-02-14.pdf
https://www.mncee.org/mndemandstudy/home/

PacifiCorp IRP Distributed Generation Resource Assessment (July
2016)

Planning for a Distributed Disruption: Innovative Practices for
Incorporating Distributed Solar into Utility Planning (August 2016)

ISO-NE Distributed Generation Forecast Working Group forecasts long-
term incremental distributed generation growth in the region (date)

Northwest Power and Conservation Council plans to forecast the load
impact of rooftop solar plus batteries in the 8" Power Plan.

Con Edison’s Distribution System Implementation Plan (June 2016)


http://www.pacificorp.com/content/dam/pacificorp/doc/Energy_Sources/Integrated_Resource_Plan/2017_IRP/PacifiCorp_IRP_DG_Resource_Assessment_Final.pdf
https://emp.lbl.gov/publications/planning-distributed-disruption
https://emp.lbl.gov/publications/planning-distributed-disruption
https://www.iso-ne.com/committees/planning/distributed-generation
https://www.nwcouncil.org/media/7150396/proposed-methodology-for-development-of-rooftop-solar-plus-battery-sent-to-dfac-members-on-june-28-2016.pdf
http://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefId={2ECF5647-BC11-4895-8DE8-7A3280E0E706}

LBNL regional training for public utility commissions on distribution
systems and planning contains overview of distribution planning and
Information on DERs and distribution planning

State Engagement in Electric Distribution System Planning
(December 2017)

Beyond the Meter: Planning the Distributed Energy Future. Volume
lI: A Case Study of Integrated DER Planning by SMUD (May 2017)

Distribution Systems in a High Distributed Energy Resources Future
(October 2015)

Summary of Electric Distribution System Analyses with a Focus on
DERS (April 2017)

The Future of Electricity Resource Planning (September 2016)



https://emp.lbl.gov/publications/necpuc-distribution-systems-planning
https://emp.lbl.gov/publications/necpuc-distribution-systems-planning
https://emp.lbl.gov/publications/state-engagement-electric?utm_source=Schwartz-Announcement:+State+Engagement+in+Electric+Distribution+System+Planning&utm_campaign=Schwartz-Announcement:+State+Engagement+in+Electric+Distribution+Planning&utm_m
https://emp.lbl.gov/publications/state-engagement-electric?utm_source=Schwartz-Announcement:+State+Engagement+in+Electric+Distribution+System+Planning&utm_campaign=Schwartz-Announcement:+State+Engagement+in+Electric+Distribution+Planning&utm_m
https://sepapower.org/resource/beyond-meter-planning-distributed-energy-future-volume-ii/
https://sepapower.org/resource/beyond-meter-planning-distributed-energy-future-volume-ii/
https://emp.lbl.gov/sites/all/files/lbnl-1003797.pdf
https://gridmod.labworks.org/sites/default/files/resources/1.4.25_Summary_of_electric_distribution_system_analyses_April10FINAL.pdf
https://gridmod.labworks.org/sites/default/files/resources/1.4.25_Summary_of_electric_distribution_system_analyses_April10FINAL.pdf
https://emp.lbl.gov/publications/future-electricity-resource-planning

4 Washington UTC Report and policy statement on treatment of
energy storage technologies in integrated resource planning and
resource acquisition

4 California requires that utility IRPs address procurement of
efficiency, demand response, energy storage, and transportation
electrification.

4 New Orleans City Council requires Entergy New Orleans to
consider storage and other DERs as potential supply side
resources in IRP.

¢ New Mexico requires energy storage to be considered with other
resource options in IRP.



https://www.utc.wa.gov/_layouts/15/CasesPublicWebsite/GetDocument.ashx?docID=237&year=2016&docketNumber=161024
http://leginfo.legislature.ca.gov/faces/billCompareClient.xhtml?bill_id=201720180SB338
https://www.all4energy.org/uploads/1/0/5/6/105637723/2017_07_26_ud-17-01_cno_resolution_r-17-410_amending_the_electric_utility_integrated_resource_plan_rules.pdf
http://164.64.85.108/infodocs/2017/8/PRS20243548DOC.PDF

¢ California's Distributed Energy Resource Action Plan Aligning
Vision and Action (May 2017)

¢ Distributed Energy Resources Roadmap for New York's
Wholesale Electricity Markets (January 2017)

¢ California AB 327 (2013) requires reform of distribution planning

to advance time and location variant pricing and incentives and
support DERs

¢ New York requires that utilities file Distribution System

Implementation Plans (DSIP), and incorporate DERs (EE, DR,
DG and EV) into the utility planning process.


http://www.cpuc.ca.gov/uploadedFiles/CPUC_Public_Website/Content/About_Us/Organization/Commissioners/Michael_J._Picker/2016-09-26DERActionPlanFINAL3.pdf
http://www.cpuc.ca.gov/uploadedFiles/CPUC_Public_Website/Content/About_Us/Organization/Commissioners/Michael_J._Picker/2016-09-26DERActionPlanFINAL3.pdf
http://www.nyiso.com/public/webdocs/markets_operations/market_data/demand_response/DER_Roadmap/Distributed_Energy_Resources_Roadmap.pdf
http://www.nyiso.com/public/webdocs/markets_operations/market_data/demand_response/DER_Roadmap/Distributed_Energy_Resources_Roadmap.pdf
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201320140AB327

¢ PacifiCorp Demand-Side Resource Potential Assessment for 2017-2036 (Volume 5)
considers DR and rate structures in an integrated potential assessment.

o “The first step in conducting an integrated assessment of Class 1 and Class 3 DSM resources is to
define a hierarchy of options, according to which eligibility criteria are established. This is necessary
to account for the interactive effects between Class1 and Class 3 DSM resources, and to avoid
double counting of impacts.”

¢ “Compared to the
standalone analysis
results, total Class 1 DSM
potential is lower by 3%
because of the stacking
and interactive effects.
Class 3 DSM, however, is
decreased by 30%. This is
due to the fact that Class
3 resources are lower in
the hierarchy and
encounter more
competing, alternate
resource options.”


http://www.pacificorp.com/content/dam/pacificorp/doc/Energy_Sources/Demand_Side_Management/2017_DSM_Potential_Study/PacifiCorp_DSM_Potential_Vol5_Class13_Appendix_FINAL_2017-02-14.pdf

¢ California Demand Response Potential Study considered the impact of EE
adoption on DR potential.

o “There is an ongoing discussion around interactive effects of energy
efficiency and demand response, and the bifurcation of DR into load-
modifying and supply resources facilitates a new way of viewing these
effects. Once could broadly consider energy efficiency as a load
modifying DR measure, whereby the net load is decreased by an
efficiency investment.”

o “Improved efficiency for an end use that also participates as supply DR
reduces the availability of baseline load to actively shed. It is an important
point, however, that the net sum of the DR resource is unchanged in
general, and could be increased through EE investment.”

o The study also identifies “co-benefits of DR and energy efficiency (e.g.,
bill savings from DR-device induced energy efficiency or from a third party
offering incentives to reduce the upfront cost of DR.”


https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&cad=rja&uact=8&ved=0ahUKEwj444XhsofXAhXjr1QKHSIaB9gQFggyMAI&url=http://www.cpuc.ca.gov/WorkArea/DownloadAsset.aspx?id=6442451541&usg=AOvVaw2J7TOiosbOVT3rl2tFZrns

¢ California Demand Response Potential Study also found that “doubling energy
efficiency also increases curtailment by approximately 1,500 — 2,000 GWh. This is
because lower loads in hours of high solar overgeneration increases curtailment, and this
effect more than offsets any reduction in renewable energy procurement needed to meet
the lower RPS requirement caused by lower load.”

High Curtailment Future, 2x AAEE is a scenario in the
report that doubles the amount of achievable energy
efficiency and assumes 26.9 GW of behind-the-meter
PV in 2030

AAEE = Additional achievable energy efficiency


https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&cad=rja&uact=8&ved=0ahUKEwj444XhsofXAhXjr1QKHSIaB9gQFggyMAI&url=http://www.cpuc.ca.gov/WorkArea/DownloadAsset.aspx?id=6442451541&usg=AOvVaw2J7TOiosbOVT3rl2tFZrns

There are many publicly available energy efficiency potential studies for utilities,
states, and regions of the U.S.

The Electric Power Research Institute, for DOE, conducted a national energy
efficiency potential assessment in May 2017.

The national potential was used to determine state level potential.

Economic potential was estimated
using avoided cost based on the
Annual Energy Outlook 2016 fuel
Costs projections.

The potential does not reflect
changes to technology since 2014
(when last report was released)

EPRI anticipates publishing an
updated analysis at the end of
2017 or early 2018.

State economic potential in 2035 (GWH)


https://energy.gov/eere/analysis/downloads/state-level-electric-energy-efficiency-potential-estimates-0

There are many publicly available energy efficiency potential studies for utilities,
states, and regions of the U.S.

Northwest Power and Conservation Council is a leader in the U.S. in assessing
energy efficiency potential

In the 7t Power Plan, the Council developed conservation supply curves based
on the amount and shape of efficiency available at a variety of cost bins, by year.

It is common for energy efficiency potential assessments to have technical,
economic and achievable potential.

o The logic of moving from economic to achievable potential is often opaque
and occurs in a model.

o The Council assumes that, over a 20 year planning period, 85% of technically
potential can be achieved.

The Council found that efficiency could cost-effectively meet all load growth in
90% of the future conditions evaluated.

In 8™ Plan, the Council will be looking at the reliability of capacity saving
estimates of EE, among other refinements.



¢ NREL published a rooftop solar technical potential assessment
for the U.S. in 2016.

¢ The report provides the potential at the national, state, and ZIP-
code level based on light detection and ranging data, GIS and
solar generation modeling.

There are three primary
methods used for PV
potential:constant-value
methods, manual selection and
GIS based methods.

4 Technical potential is
provided by building class
(small, medium, large) and
by state


https://www.nrel.gov/docs/fy16osti/65298.pdf

¢ NREL “conducted an initial techno-economic assessment of PV and
storage feasibility” at 5 universities.

¢ The assessment compared a business as usual case with an alternate
scenario where PV and batteries would be installed.

¢ NREL found that in the scenario with PV and batteries “total energy
savings decreased slightly due to losses in the round trip efficiency of
the battery,” but increased demand savings by $157,000 per year.


https://www.nrel.gov/docs/fy17osti/70037.pdf
https://www.nrel.gov/docs/fy17osti/70037.pdf

¢ Xcel solar+storage and wind+storage bids

o https://assets.documentcloud.org/documents/4340162/Xc
el-Solicitation-Report.pdf

# NextEra Tucson Electric solar+storage bids



https://assets.documentcloud.org/documents/4340162/Xcel-Solicitation-Report.pdf
https://assets.documentcloud.org/documents/4340162/Xcel-Solicitation-Report.pdf

Identifying the potential for storage is less prescriptive than other IDERs as
technical potential is unlimited.

NREL recently published the first publicly available “comprehensive survey of
the magnitude of demand charges for commercial customers across the
United States.”

Assumption of study is that demand charges may be a key predictor of the
potential adoption of storage.

Finding is that there are nearly
~5 million commercial
customers in the United States
who can subscribe to retalil
electricity tariffs that have
demand charges in excess of
$15 per kilowatt (kW), over a
guarter of the 18 million
commercial customers in total
in the United States.


https://www.nrel.gov/docs/fy17osti/68963.pdf

¢ In 2016, Navigant evaluated the potential for storage in PacifiCorp’s six state territory as
part of their 2017 Integrated Resource Plan.

¢ The report examined drivers and challenges to the energy storage market in PacifiCorp’s
territory, but did not provide potential energy or capacity values from using storage.

¢ The evaluation qualitatively considered current and future applications of paired resources:
non-residential solar, residential solar, wind, hydro, and CHP, each combined with storage.

¢ The report also assessed the technical and market potential for solar, small wind and hydro,
CHP with reciprocating engines and CHP with micro turbines.

¢ The majority of the market penetration
was in residential solar, as shown in the
figure to the left.

€ Resources were not considered in an
integrated fashion.

4 Navigant used simple payback as a key
indicator for customer uptake.

4 Adoption was considered under multiple
scenarios (base, high and low cases).

Cumulative market penetration results by technology MW AC, 2017-2036; Base Case


http://www.pacificorp.com/content/dam/pacificorp/doc/Energy_Sources/Integrated_Resource_Plan/2017_IRP/PacifiCorp_IRP_DG_Resource_Assessment_Final.pdf

& DOE published report in 2016 on
the technical potential of CHP

¢ DOE calculated the technical
potential for CHP on a state by state
basis for three types of CHP
markets

o Topping cycle
o Waste heat to power
o District energy

Study found that “a significant portion of the remaining technical potential for on-site CHP in
the U.S. is located in commercial facilities.”

Report provides detailed CHP potential for each state including: amount of existing CHP
installed, types of industries with CHP, potential by industry and capacity size and number of
sites.

Report does not consider any other DERS, but could be used as a resource by states to
understand technical potential

Additional assumptions would be necessary to calculate achievable or economic potential.


https://www.energy.gov/sites/prod/files/2016/04/f30/CHPTechnicalPotentialStudy3-31-2016Final.pdf

¢ ICF conducted a CHP assessment in 2013, and calculated an
economic potential based on state electricity and natural gas
prices.

& ICF estimated there is 6,355 MW of CHP that is available with a
payback of less than five years.

¢ The economic potential is dated, but ICF report does provide a
methodology that could be applied on a state basis to the 2016
DOE CHP technical potential (referenced on prior slide).

¢ States may need to refine approach and use industry specific
prices instead of average electric and gas prices, and consider
state financial incentives for CHP.

¢ ICF considered the impact of capital cost reductions, increases in
electricity costs and decreases in natural gas price on CHP
economic potential.


https://www.aga.org/knowledgecenter/studies/energy-efficiency-environment-and-climate-change/opportunity-chp-us-may-2013

¢ EPSA is working with Evolved Energy to study how energy
efficiency measures interact with flexible load (DR) measures.
Specifically:

o How does this interaction change by technology?

o How does the interaction vary by region?

¢ Energy efficiency and flexible load supply curves are created and
Integrated to estimate the amount of technical potential and the
cost of saving both resources.

¢ The final product is forthcoming and the summary findings will be
Included in LBNL'’s guide for states on IDER potential studies.



¢ There are a variety of studies that examine the value of DERs together in an integrated
way, but do not discuss the potential of those resources to be deployed:

o NREL, RMI and DOE published research in early 2017 on the cost of pairing solar with
a large (5kW) or small (3 kW) battery.

o LBNL published research in 2017 showing that commercial demand charges can be
reduced by pairing solar and storage together

o DOE published a paper in 2016 on the value of integrating demand response and
storage

¢ Other studies provide directional guidance on integrating resources

o CAISO, CEC and CPUC released a roadmap for advance and maximizing storage value
in California in 2014

o LBNL published scoping study in 2011 on how DG and DR could be deployed together



https://www.nrel.gov/docs/fy17osti/67474.pdf
https://emp.lbl.gov/publications/solar-storage-synergies-managing
https://energy.gov/sites/prod/files/2016/03/f30/DOE-EE-1282.pdf
https://www.caiso.com/Documents/Advancing-MaximizingValueofEnergyStorageTechnology_CaliforniaRoadmap.pdf
https://emp.lbl.gov/publications/mass-market-demand-response-and
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