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L. Executive Summary

Consolidated Edison Company of New York, Inc. (the Company or Con Edison) is excited to be
among the utilities at the forefront of the changing energy landscape, and to be committed to
dramatically changing the way energy is produced and consumed in New York. It is with these goals in
mind that Con Edison presents its Initial Distributed System Implementation Plan (DSIP). This five-year,
self-assessment and strategic roadmap responds to the Order Adopting the DSIP Guidance,! and strives
to take a larger look at the efforts the Company is undertaking to give customers more choice, control,
and convenience and to remake the day-to-day planning and operation of the electric system. This DSIP
outlines Con Edison’s plan to efficiently integrate distributed energy resources (DER) and promote the
Company’s goals of customer engagement, reliability, and operational excellence. The DSIP also
includes a plan for encouraging technological innovation and promoting a robust marketplace for DER.
In addition, key planning information, including the electric demand and energy forecast, and capital
budget, will be updated and shared with stakeholders in an effort to provide timely and actionable
information with regard to potential market opportunities. The highlights of the DSIP include:

e Five-year roadmap to have integrated approximately 800 MW of DER by 2020
O Builds on the robust growth of solar energy
0 Enables the steady growth of combined heat and power which enhances resiliency
0 Provides greater opportunity to benefit from the Company’s successful Energy Efficiency
and Demand Response programs
e Grid modernization investment plans in support of DER
O Builds adaptability and increases grid edge monitoring so the grid benefits from
increasing amounts of DER
0 Implements Advanced Metering Infrastructure (AMI) to provide the cyber secure
backbone and metering information that will be critical to developing the new market
place envisioned by the Commission
0 Seeks strategic transmission investments to enable large scale renewables (LSR)
e Multi-pronged plan to stimulate DER growth
0 Outlines opportunities, in the capital investment plan, for Non Wires Alternatives (NWA)
including the ongoing Brooklyn Queens Demand Management (BQDM) project which
targets 52 MW of NWA
0 Presents several new candidates for NWA solutions, potentially including Glendale
(which is a 60 MW load transfer and installation of a substation transformer) and several
projects at the distribution level

! Case 14-M-0101 Proceeding on Motion of the Commission in Regard to Reforming the Energy Vision (REV
Proceeding), Order Adopting Distributed System Implementation Plan Guidance (April 20, 2016).



0 Promotes innovation and inform future DSP investments, and potentially permanently
reduce load through multiple demonstration projects, in addition to Targeted Demand
Management (TDM) monies

e Elements of the Con Edison Distributed System Platform (DSP) already in place and available to
stakeholders:
0 Current system and network forecasts are updated to reflect the increased role of DER
0 Presentation of phase 1 network hosting capacity maps available for most of Con
Edison’s service territory to inform stakeholders and initiate dialog
0 Presentation of network maximum and minimum load duration curves to share
informative system data via website

Con Edison’s initial DSIP moves the Public Service Commission’s (PSC or the Commission)
Reforming the Energy Vision (REV) initiatives forward and, along with the upcoming supplemental DSIP
filing and ongoing stakeholder engagement, lays the broad foundation to meet the Company’s larger
goals of remaking the energy landscape in its territory.



I1. Introduction

On February 26, 2015, the Commission issued its Order Adopting Regulatory Policy Framework
and Implementation Plan (Track One Order)? in its Reforming the Energy Vision (REV) proceeding which
details the regulatory framework and implementation plan for REV. This Initial DSIP filing is a thorough
self-assessment of the Company’s system and describes immediate opportunities that will further
contribute to REV policies and goals. The DSIP will serve as a source of public information regarding the
Company’s DSP plans and objectives and the template for an integrated approach to planning,
investment, and operations. The DSIP documents the Company’s plans over a five-year period and will
be updated every two years. Per the Commission’s April 20, 2016 Order Adopting the DSIP Guidance
(DSIP Order),? the Company will jointly file a Supplemental DSIP on November 1, 2016 with the Joint
Utilities (JU),* to outline the joint plan for the tools, processes, and protocols required and a coordinated
approach for deployment. These topics include probabilistic planning, system data sharing standards,
further development of hosting capacity, and details of stakeholder engagement.

A. Alignment with Company Objectives

Con Edison’s continuing efforts to modernize and strengthen its electrical distribution system,
while creating opportunities for customers to take control of their energy use and bill, are aligned with
New York’s REV initiative. Con Edison supports the Public Service Commission’s (PSC) REV and Clean
Energy Standard (CES)® efforts and is collaborating with stakeholders, Department of Public Service Staff
(DPS Staff), and the Commission. Leveraging the existing transmission and distribution infrastructure is
critical to efficiently integrating intermittent and nascent technologies into the electric grid to benefit
the environment, lower customer costs, and increase reliability and resilience. In addition, Con Edison’s
robust transmission system will enable LSR that will add to the portfolio of smaller scale DER integrated
by the DSIP. Smart grid investments can also complement portfolios of Customer Sided Solutions (CSS),
NWA, and traditional utility solutions as is being shown in BQDM.

2 Case 14-M-0101, Proceeding on Motion of the Commission in Regard to Reforming the Energy Vision (REV
Proceeding), Order Adopting Regulatory Policy Framework and Implementation Plan (issued February 26, 2015)
(Track One Order).

3 REV Proceeding, April 20, 2016 Order Adopting Distributed System Implementation Plan Guidance (DSIP Order).
In the same proceeding, on October 15, 2015, the Staff Proposal Distributed System Implementation Plan
Guidance (Staff DSIP Guidance) was issued and was followed by stakeholder comments, including those of the
Joint Utilities (Central Hudson Gas & Electric Corporation, Consolidated Edison Company of New York, Inc., New
York State Electric and Gas Corporation, Niagara Mohawk d/b/a National Grid, Orange and Rockland Utilities, Inc.,
and Rochester Gas & Electric Corporation. In view of the timing of the Staff DSIP Guidance and DSIP Order, and the
need to initiate preparation of the DSIP well before its due date, there may be non-material discrepancies between
the DSIP and the DSIP Order.

4 See note 3 above for the listing of the Joint Utilities.

5 Case 15-E-0302, In the Matter of the Implementation of a Large-Scale Renewable Program and Clean Energy
Standard, Order Expanding Scope of Proceeding and Seeking Comments (issued January 21, 2016).



B. Overview of Con Edison’s Service Territory

Con Edison is privileged to power one of the most dynamic and exciting urban centers in the
world.® Con Edison’s electric system safely and reliably serves 3.4 million customers in the five boroughs
of New York City and Westchester County’ and is consistently recognized as one of the most reliable
electric systems in the country.® The all-time system peak load of 13,322 MW, which occurred in 2013,
comprises approximately 40 percent of New York State’s peak demand in roughly 1 percent of the
geographic footprint. Highlights of the Con Edison System include:

The electric system includes both underground and overhead systems. The underground
network serves 86 percent of Con Edison’s customers, while the overhead system supplies the
remaining 14 percent. This is achieved via 62 area substations which supply 64 networks and 19 non-
network load areas. Approximately 2,300 primary voltage distribution feeders supply network and non-
network load.

Con Edison’s electric underground distribution system is the largest underground, low-voltage
network system in the world. The Con Edison distribution system includes approximately 251,500
manholes and service boxes, 25,000 conduit miles of duct, 95,800 miles of underground cable, and
41,200 underground transformers that further step the voltage down from 33kV, 27kV, 13kV, or 4kV to
120/208 volts to supply the low-voltage secondary distribution system.

The Company’s electric underground network system uses second-contingency design meaning
it is designed to sustain the loss of any two feeders in a network under peak load conditions without any
feeder or transformer overloads or adverse impact on service to customers.

6 CECONY/O&R service territory gross metropolitan product was approximately 5 percent of U.S. GDP in 2015.
Moody’s Analytics, Gross County Product, DataBuffet, n.d., https://www.economy.com/databuffet/pro/beta/#
(accessed 06 28, 2016); Wolters Kluwer, Blue Chip Economic Indicators, Monthly Report, New York: CCH
Incorporated, Vol. 41, No. 4, April 10, 2016.

7 Con Edison’s electric service territory covers 604 square miles and is comprised of New York City, with the
exception of the fifth ward (Rockaway Peninsula) in Queens, and approximately two thirds of Westchester County.
8 PA Media Release 10/23/15: “PA Consulting Group awarded Con Edison its Outstanding System-Wide Reliability
for the eighth year in a row for providing customers with system-wide reliability that is 85 percent better than the
industry average. The award recognized that Con Edison incorporates planning criteria for outage contingencies
that are more stringent most of the industry. This means that the average customer on Con Edison’s system can
expect an outage about once every ten years.” PA Consulting Group honors North American utilities for excellence
in reliability at the 2015 ReliabilityOne™ awards ceremony, October 23, 2015.
http://www.paconsulting.com/introducing-pas-media-site/releases/pa-consulting-group-honours-north-american-
utilities-for-reliability-excellence-at-2015-reliabilityone-awards-23-october-2015/
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http://www.paconsulting.com/introducing-pas-media-site/releases/pa-consulting-group-honours-north-american-utilities-for-reliability-excellence-at-2015-reliabilityone-awards-23-october-2015/
http://www.paconsulting.com/introducing-pas-media-site/releases/pa-consulting-group-honours-north-american-utilities-for-reliability-excellence-at-2015-reliabilityone-awards-23-october-2015/

The Company’s (non-network) electric overhead distribution system includes 168 autoloops;
219 unit substations; 13 multibank substations; approximately 198,400 poles; 50,800 overhead
transformers; and approximately 34,200 miles of overhead wire including primary, secondary and
service wire. The non-network system uses a first contingency design, meaning it is designed to sustain
the loss of one feeder under peak load conditions without any feeder or transformer overloads or
adverse impact on service to customers.

Con Edison’s electric system design, particularly the larger network system, provides award-
winning reliability and flexibility in addressing system needs. As the Company has learned with its
growing experience with DER as well as analysis using its load flow models, the network system requires
special consideration when integrating DERs as compared to non-network systems. For instance, the
high load density and network design can absorb Distributed Generation (DG) interconnection more
readily than non-network systems by spreading the power in multiple directions, but the efficacy of the
relief provided by such DER is lessened for these same reasons. Thus, providing load relief at the
distribution level is more challenging in network systems. As a result, depending on the load relief need
and location, for an equivalent solution to be provided by DER on a network system, multiples of the
need is required in nameplate DER (which is not the case for non-network systems). This raises the cost
of the portfolio of DER solutions to meet load relief needs.

C. Con Edison’s Experience with DER, REV, and Stakeholder
Collaboration

Con Edison recognizes the value of DER through its experience with Energy Efficiency (EE) and
Demand Response (DR) programs, solar projects, Combined Heat and Power (CHP), and the BQDM
program. The BQDM program is the Company’s biggest effort to date to meet an area’s growing
demand for energy through EE, DER, and DR instead of traditional infrastructure builds. The Company’s
experience with demonstration projects will also help provide more experience with innovative new
energy technologies and customer strategies.

Con Edison is leveraging its expertise, collaboration with the JU, and stakeholder engagement
sessions it has conducted to gain valuable insights and input of other parties. The collaboration with the
JU will be critical to establishing shared operating tools and functionality for interoperability, state-wide
transparency, and a common look-and-feel for similar functions across New York utilities. The internal
assessments and plans along with the collaborative work across utilities and stakeholders to develop
these algorithms, processes, and tools will be instrumental to defining the DSP.

The Company also proactively held a Stakeholder Kickoff with the Joint Utilities on February 29,
2016 and a Stakeholder Summit jointly with Orange and Rockland Utilities (O&R) on May 13, 2016, that
covered the Initial DSIP content and solicited feedback on customer and system data sharing. The all-
day sessions hosted 70 and 34 outside parties, respectively, and both were favorably rated by 90
percent of survey respondents. These have helped Con Edison engage with the stakeholders and have
assisted in developing an understanding of key issues both from the utility and the stakeholder
perspective. The February session was focused on the complexities of the Company’s electric system



and the May session followed up by focusing on the DSIP filing and customer and system data
sharing. Please see Appendix C for more details.

Con Edison is committed to engaging customers and providing them with more information and
opportunities to control their energy usage. Through foundational investments like AMI, Green Button
Connect (GBC), and the Digital Customer Experience (DCX), the Company will provide customers more
granular and timely usage data that can be viewed through a streamlined platform, and easily
transferred to authorized third parties. Working with third parties is yet another way to reach our
customers. Third-party engagement can potentially help generate more innovative solutions to improve
the environment, increase the efficiency of the grid, and reduce the customer’s costs.

Cybersecurity continues to be a top priority, and is all the more important with greater amounts
of data and a dramatic increase in the number of devices connected to the system as well as the
increasing automation of the distribution system. As the PSC stated in the Order Adopting DSIP
Guidance, “The deployment of systems that support greater degrees of situational awareness and
flexibility simultaneously, ironically offer the opportunity to make the networks more secure and
resilient if done correctly, and also potentially more vulnerable, if the appropriate protections are not
applied.”® In this ever changing environment, the Company is applying the latest tools and techniques
to counter any emerging cybersecurity threats in order for both the safe and reliable operation of the
distribution system and the protection of customer’s Personally Identifiable Information (PlI).

Con Edison has a steadfast commitment to delivering safe and reliable service. The Company
believes it is important to proceed with integrating advanced technologies and testing new concepts in a
way that maintains the high standards of delivery for customers. This is consistent with the Track One
Order, which states, “The comprehensive, complex, and transformative nature of REV will require years
of iterative planning and increasingly granular design determination.”® In addition to the self-
assessments conducted in the initial DSIP, the Company will outline near-term capability enhancements
and discuss potential future needs as DER penetration increases. This document will also reference
ongoing REV Demonstration projects and other programs and proceedings which will accelerate the
Company’s learning to maximize the value of the DSP.

D. DSIP Structure

The DSIP will define the Company’s ongoing efforts to integrate DER. The DSIP is structured to
be consistent with the now familiar format of the DSIP Order and the DSIP Guidance. This Initial DSIP is
the result of a Company-wide collaboration. The Distribution System Planning chapter describes how
the Company is evolving its planning processes to consider DER solutions. The Distribution Grid

9 REV Proceeding, Track One Order, p. 3.
10 REV Proceeding, Track One Order, p. 120.



Operations chapter details how developing and adapting technologies will facilitate the integration of
DER as a tool for operators. The Advanced Metering section outlines the Company’s plans for AMI, and
points to other forums where Company plans have or will be filed. The Customer Data chapter
describes the current state of available customer data as well as the means and progress made for
sharing information with authorized third parties. Finally, the DSP Information Technology (IT) System
Roadmap will identify the anticipated functionality requirements of a DSP, an assessment of current
Company systems, and gap analysis of near-term and long-term needs. Each chapter meets the specific
requirements proposed in the DSIP Order. There are also several key appendices, which include the
Benefit Cost Analysis (BCA) Handbook, a roadmap of systems to build a DSP, and other key tables and
figures. Taken as a whole, this DSIP documents the efforts the Company has taken towards building the
dynamic DSP that will continue to modernize the grid using the latest technological advancements,
provide operational flexibility, and deliver customer excellence.

E. Distribution System Planning

The Company will address the current state of the forecasting and capital planning process, how
DERs are integrated, and how the DSP will evolve to integrate greater amounts of DER. Con Edison
already incorporates Demand Side Management (DSM) and other DER into its forecasting process and
identifies locations where DER may help defer capital infrastructure investments (e.g., BQDM). In
addition to these capabilities, the Company will describe the processes it has developed to identify and
display areas where DER would have more immediate delivery infrastructure avoidance value). In order
to further its capabilities in incorporating DER, Con Edison will develop or enhance internal processes
related to:

e Forecasting of DER
e Beneficial Locations for DER Deployment
e BCA Framework

Preliminary processes for each of these key DSP functions have been developed by internal
working groups and through cross-Company collaboration between Con Edison and O&R.

1. Forecasting of DER

The forecasting of some types of DER, such as EE or DR, is a fairly mature process. In the fall of
2015, for the 2016 10-year peak load forecast, the projection of DG was refined to better account for
the load reductions offered by these resources. DG included in the peak load forecasting process now
include solar photovoltaic (PV), CHP and other large generators, and energy storage. The effect of DG
on peak load reduction is assessed on the system as well as on a network by network basis. On a
network-by-network basis, DG contribution to peak demand reduction can be measured using factors
such as contingency design of the system, type of DG, coincidence with peak load, total number of DG(s)
in the network, and the size(s) of the DG. The Company will continue to develop and improve the tools
it has in order to produce forecasts well as incorporating and leveraging AMI data. Finally, DG also
contributes energy reductions in the sales forecast.



The Company is providing forecasts of annual peak demand, historical peak day load shape,
energy load forecasts at the system level, 8760 hour actual network load data and load shape at the
network level. The Company’s plan is to publish this information online for DER providers and other
third parties through the Company’s DG website, www.coned.com/dg.

Based on the forecast and review of current and future DER penetration, Con Edison has
determined that it is likely the DSP will remain in the Stage 1 or Low Adoption portion of the S curve
described in Figure 1. This means that the Company’s approach should include smart grid investments
that facilitate an increasing penetration of DER on the electric system. This curve also provides
milestones that indicate when the DSP begin transitioning from stage 1 to stage 2 where more market
level functions would begin developing. Based on current forecasts, these are likely to happen beyond
the five-year scope of this DSIP. This forecast and understanding of the DER penetration stages has
helped inform the DSIP strategy.
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Figure 1 - DSP Functionality as Driven by DER Adoption1!
2. Beneficial Locations for DER Deployment

As part of its integrated planning process, Con Edison already evaluates EE and DR in its capital
planning. For example, Con Edison has focused on Tier 2 networks where it incents DR during peak

11 De Martini, Paul and Kristov, Lorenzo, Distribution Systems in a High Distributed Energy Resources Future:
Planning, Market Design, Operation and Oversight, Lawrence Berkeley National Laboratory, August 13, 2015.



hours or contingencies. More recently, the Company has evaluated DER as a solution to meet system
expansion needs. Looking ahead, the Company will utilize suitability criteria to evaluate NWA
alternatives that are candidates to replace traditional infrastructure needs and then compare the costs
and benefits of the NWA solution to the traditional solution to select the best solution.

Additionally, providing methodology for determining hosting capacity and making that
information available to third party DER providers are critical to direct capital investment to locations
where the DER can most easily interconnect. The New York Standardized Interconnection Requirements
(SIR) and the Electric Power Research Institute (EPRI) Gap Analysis®® prepared in conjunction with the
SIR serve as the starting point for the utility’s assessment. The Company will begin publishing initial (i.e.,
phase one) hosting capacity maps for the underground network at the time of this filing. The Company
believes these are the first hosting capacity maps for an underground network system and the goal is to
provide stakeholders with useful information and the opportunity to provide feedback on the maps
early in the process. The JU-sponsored EPRI forum,* Supplemental DSIP process,*® and the ongoing
proceeding evaluating the Value of D*® will inform the ultimate solution for determining and displaying
hosting capacity.

Recent studies by economist Dr. Susan Tierney and EPRI to evaluate the value of DER in electric
distribution systems (often referred to as LMP+D) help inform the Company’s DSIP. The studies found
that, in general, the value of D is relatively low in most areas of the electric distribution system. The
studies point to areas where system expansion requires significant capital outlay as exceptions to this
rule which matches the finding in BQDM and also directs the suitability criteria and capital plans.
Additionally, it was found that the value of DER in a low voltage mesh network quickly lessens and
dissipates as the distance from the DER to the point of need increases. This means that targeting DER at
the feeder level or transformer level will be more challenging than targeting it at the Area Substation

12 Cases 07-E-0392 et al., Tariff Amendments to Increase Participation in Rider U, Memorandum Order (issued April
24, 2008). The PSC noted: “Staff also recommends using the Company’s network reliability index as a basis for
determining which networks would be eligible for Tier 2 participation. The network reliability index is used to
determine the relative strength of each network by calculating the probability of failure of multiple associated
feeders within a network over time as caused by individual component failures. The network reliability index is
used to help the Company prioritize its conventional infrastructure investments.” Id., pp. 7-8.

13 Electric Power Research Institute (EPRI), Interconnection of Distributed Generation in New York State: A Utility
Readiness Assessment, Final Report, Report Number 15-28 (EPRI Gap Analysis), September 2015.

14 Defining a Roadmap for Successful Implementation of a Hosting Capacity Method for New York State. EPRI, Palo
Alto, CA: 2016. 3002008848.

15 REV Proceeding, Joint Utilities’ Response to the PSC’s Final DSIP Guidance Order (issued May 5, 2016).

16 Case 15-E-0751, In the Matter of the Value of Distributed Energy Resources (Value of D Proceeding), Notice
Soliciting Comments and Proposals on an Interim Successor to Net Energy Metering and of a Preliminary
Conference (issued December 23, 2015).



level. Dr. Tierney’s The Value of “DER” to “D”*” and EPRI’s Time and Locational Value of DER*® included
actual load flow modeling examples to see how DER can be used to meet system expansion needs.
Their work highlights the challenges of resolving local constraints in low voltage meshed networks that
are prominent across Con Edison’s service territory. With that context, Con Edison’s NWA proposals
(including BQDM) focus mostly at the substation level where analysis indicates DER have the best ability
to succeed. Nonetheless, the Company has also modified its feeder and transformer relief procedures
to test NWA at this level and we propose an NWA candidate at the feeder level to continue exploring
opportunities for NWA at more local levels.

3. BCA Handbook

Con Edison and its consultants, along with the JU, developed the initial BCA and have identified
capital projects within the 10-year forecast to compare to NWA solutions. Projects will be identified for
BCA and filtered through suitability criteria that are being developed through the JU stakeholder
process. The BCA Framework is an integral part of the changes to the Distribution Planning processes
and is required as an input to the DSIP. The BCA framework is the mechanism by which DER solutions
and/or portfolios of DER solutions will be evaluated. The BCA Handbook must also consider the
timeliness of solutions

The BCA handbook, included as Appendix N, will be further developed through the Value of DER
proceeding.

4, Non-Wires Alternatives (NWA)

Con Edison has reviewed past capital investments and future capital forecasts and determined
that, in general, NWA opportunities are most prevalent at the Area Substation level. In general, our
analysis indicates that over 50 percent of the capital investment needed at the area substation may be
appropriate for consideration. Con Edison was able to translate this area substation opportunity into
NWA via the Brooklyn Queens Demand Management program (BQDM) described below. The Company
is also looking to potentially expand this NWA opportunity to the Glendale project which would be a
second phase to BQDM. In addition, Con Edison has also reviewed its feeder and transformer relief
programs and while at this time analysis indicates there is less opportunity, in the near term, for NWA,

17 Tierney, Susan F., The Value of “DER” to “D”: The Role of Distributed Energy Resources in Supporting Local
Electric Distribution System Reliability (March 31, 2016). Dr. Tierney’s white paper may be found in Case 15-E-
0751, In the Matter of the Value of Distributed Energy Resources, Comments of the Joint Utilities on an Interim
Successor to Net Energy Metering (filed April 18, 2016)(JU Comments), Appendix B.

18 Electric Power Research Institute, Time and Local Value of DER: Methods and Applications, Executive Summary
for EPR Report 3002008410 (April 2016). This may be found in Case 15-E-0751, In the Matter of the Value of
Distributed Energy Resources, Comments of the Joint Utilities on an Interim Successor to Net Energy Metering
(filed April 18, 2016)(JU Comments), Appendix C.
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the Company has modified its feeder and transformer relief programs to offer some NWA opportunities
in this arena also.

5. NWA: Brooklyn Queens Demand Management Program

Con Edison’s BQDM project is an example of an NWA-related project already underway prior to
the DSIP and REV filings and that will continue soliciting NWA solutions through 2018. BQDM uses a
variety of solutions including NWAs and non-traditional utility solutions to address the area of greatest
need for system expansion in three networks serving Brooklyn neighborhoods that have been exhibiting
higher than normal growth rates. As the project evolves, it offers invaluable experience about how
NWA solutions are helping to meet new and growing load needs. BQDM has already successfully
secured 9IMW of customer sided solutions (CSS) to meet summer 2016 needs and will continue adding
CSS and utility sided solutions (USS) through 2018.

On December 12, 2014, the Commission approved the BQDM Plan.?® The Company’s forecasts
indicated the sub-transmission infrastructure serving Brownsville area substations No. 1 and No. 2 will
be 69 MW above the electric system’s current capabilities to meet reliability requirements by 2018 over
an extended 12 hour peak load day. Due to projected load growth in the networks, the capability
shortfall increases to 107 MW by 2023. To meet this growth would have required construction of an
area substation by 2017, sub-transmission feeders, and the expansion of a switching substation to
provide adequate supply to the load area. Instead, the Company has planned a portfolio of 52 MW of
non-traditional solutions, including 41 MW of customer-side solutions and 11 MW of non-traditional
utility solutions, in addition to 17 MW of traditional utility solutions to enable the Company to defer
building the substation to 2026. Construction costs for the land and equipment necessary to build the
substation and sub-transmission feeders were estimated to be $1 billion. The most recent quarterly
report filing in this program indicates the BQDM program has secured and contracted for 10.68 MW of
load relief at the peak hour, using $23.9M of the $200 million budget.?

6. NWA Candidates under Review: Glendale and Others

Con Edison has identified several additional capital investment opportunities to review for NWA
suitability and cost effectiveness. As part of this DSIP, Con Edison planners have begun reviewing these
projects and will apply BCA tests to suitable projects. The candidates are:

19 Case 14-E-0302, Petition of Consolidated Edison Company of New York, Inc. for Approval of Brooklyn/Queens
Demand Management Program (BQDM Proceeding), Order Establishing Brooklyn/Queens Demand Management
Program (issued December 12, 2014).

20 BQDM Proceeding, Q1 2016 BQDM Quarterly Report — Final (issued May 31, 2016), pp. 3-5.
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Area Station Level Projects

e The Glendale Area Station project (Glendale): The traditional project installs a new transformer
at the Glendale substation to facilitate a 60 MW load transfer (described in the distribution level
projects below) and support the BQDM NWA. The Company believes there may be opportunity
to defer the Glendale project beyond its 2019 date through NWA essentially making it an
expansion of BQDM.

e West 65™ St. No. 1: The traditional area substation projects involve either upgrading
synchronous bus sections or installing cooling for both synchronous busses to provide greater
capacity.

Distribution Level Projects

e Glendale Load Transfer Project (Glendale): This traditional project in support of the BQDM NWA
involves the transfer of 60 MW of load from the overloaded Brooklyn network to a nearby
Queens network with spare capacity. Along with the new transformer (described in the area
station level projects above), the Company believes there is an opportunity to defer the
Glendale load transfer beyond its 2019 date through NWA.

e Flushing Crossing Project: The traditional project addresses capacity constraints at six feeder
crossings in the Flushing load pocket. The feeders cross multiple geographical obstructions,
including the Grand Central Parkway and the Flushing River. Some of the crossing work is
underway; therefore, the latter stages of the project are better candidates for NWA.

e Yorkville Crossing Project: The traditional solution is to utilize the full breaker capability of the
station by bifurcating the feeder from the station to the load via a new duct system in order to
decrease duct occupancy and increase the ratings of the feeders. As part of this plan, two new
crossings must be created from the Bronx to Manhattan. Some of the crossing work is
underway; therefore, the latter stages of the project are better candidates for NWA.

e Penn Network Feeder Relief: As a result of forecasted load growth due to the Hudson Yards
Project, distribution feeders in the Penn Network will require additional reinforcement to
maintain reliability to customers. This project will result in all Pennsylvania Network feeders
operating within their capability and maintaining capacity for future load growth.

Distribution Programs

Feeder reinforcement projects in Columbus Circle, Williamsburg, and Hudson networks are
proposed to meet anticipated feeder overloads. These projects will utilize newly modified procedure
EO-2072 to expand the timeline for potential procurement of DER solutions.

7. Hosting Capacity

Con Edison and the other New York utilities have defined hosting capacity as the amount of DER
that can be accommodated without adversely impacting power quality or reliability under current
electric system configurations and without requiring infrastructure upgrades. Hosting capacity can be
used to inform developers about favorable utility interconnection locations. Developing hosting
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capacity algorithms requires a dual approach to accommodate both the network and non-network
system designs. The Company will present the first view of hosting capacity in the larger network
portion of the service territory in this DSIP. The hosting capacity for the non-network system, the design
of which is common with the other JUs, will be further refined through technical conferences and
presented as part of the Supplemental DSIP. The Company will continue to refine and expand upon the
methodologies for hosting capacity and ultimately expects to tie the hosting capacity to the LMP+D
efforts.

F. Distribution System Operations
1. DER Monitoring, Dispatch, and Control

Con Edison is committed to the continued safe and reliable operation of its system — a critical
requirement for all customers. As the penetration of DER increases across the Company’s service
territory, the requirements, impacts, opportunities, and challenges generated by that DER will also
grow. Establishing the appropriate level of visibility, monitoring, and control will be critical to
maintaining a safe and reliable grid and realizing the most value to customers.

To that end, the Company believes it will be critically important to establish requirements for
DER providers. These requirements would be consistent with DER contract obligations and
interconnection requirements, and will be expanded, as necessary, to include maintenance and
emergency outage protocols, real-time monitoring, and potentially control to maintain and manage.
These evolving requirements should be developed jointly by all utilities, with input from stakeholders,
and introduced within Case 15-M-1080, Matter of Regulation and Oversight of Distributed Energy
Resource Providers and Products or further explored through the Supplemental DSIP process.

Metering, particularly with the rollout of the AMI communications network, will provide system
operators a link to information about the real-time performance of DER. In addition, there will be
opportunities for added services through the ability to dispatch large scale DER on peak days, aggregate
behind-the-meter DER to provide load reduction and facilitate NWAs, and/or the ability to provide
Volt/VAR optimization (VVO) and other ancillary services when needed. Current and future REV
Demonstration projects will inform further development of these opportunities and the business case
surrounding them.

2. Physical and Cybersecurity

The Company recognizes that the increased flow of customer and system data will present
cybersecurity risks that must be addressed. This need will only grow due to the increase in reliance on
third-party DER, and the level of sensitive, complex, and critical information that will need to be
communicated. The Company is committed to providing useful system and customer information while
not exposing data that might increase risk and unintended consequences. Increasing risks must be met
with thoughtful processes and responsive plans. In addition, the cyber secure backbone of the AMI
communications network will facilitate more secure communications across the grid.
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3. Interconnection Process

Con Edison is committed to enhancing the customer experience. As more customers use DER,
their engagement with the Company will increase. The interconnection process is one of the ways that
customers will first experience DER participation, so it is critical that this process be as customer-friendly
and seamless as possible. Con Edison has been working to address areas identified by the EPRI Gap
Analysis?! for improvement through the New York State SIR process. In addition, the Company has
created an interconnection application portal through www.coned.com/dg to further improve the

customer experience.
4, DSP Structure

The Company established its Distributed Resource Integration (DRI) organization in July 2015 to
more fully integrate and realize DER and REV opportunities today and build on its experience for the
future. The DRI organization also brings the Company’s policy, business, and technical experts together,
allowing it to move forward rapidly on its energy future initiatives, which are aligned with REV. The
organization is integrated across key planning, engineering, and operational functions as well as
Customer Operations, Corporate Affairs (including Energy Policy and Regulatory Affairs), Accounting and
Finance, and Law. The breadth of technical expertise and tighter coordination with utility planning and
operations allow the Company to more effectively develop and implement DSP functions.

The DRI organization integrates the infrastructure planning, innovative technical options, energy
efficiency, pilot programs, and strategic functions required to move towards the grid of the future. As
shown in Figure 2 below, the following organizations, which are responsible for various REV and REV-like
initiatives, report to the Vice President DRI: Utility of the Future, Energy Efficiency, Distribution Planning
(which includes the DSP Manager and the DG Ombudsman), Demonstration Projects, and the Project
Management Office.

21 Electric Power Research Institute, Interconnection of Distributed Generation in New York State: A Utility
Readiness Assessment, Final Report, Report Number 15-28, Electric Power Research Institute, September 2015
(EPRI Gap Analysis).
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Figure 2- DRI Reporting Structure

The DSP itself will continue to mature as customer needs evolve and as learning from
demonstration projects and other initiatives provide insight. The functionalities of the future DSP are
currently being identified and developed through various demonstration projects, new planning
processes, systems developments, NWA projects, evolving forecasting methodologies, and the existing
EE/DR programs.

G. Advanced Metering

Con Edison has developed and filed a business case for the deployment of AMI and associated
communications network. This plan was approved by the Commission on March 17, 2016, and
includes the rollout of approximately 3.6 million advanced electric meters. AMI will provide for two-way
communication and the capability to monitor electric usage of all customers.?* The robust
communications network will allow for additional communications with specific DER components going
forward and discussed in this plan. The Company is also developing a customer engagement plan
addressing the conditions of approval to be filed on July 29, 2016.

H. Customer Data Sharing

Future business models and customer engagement with energy-related technologies will result
in a growing need to provide data to help customers make informed decisions. These data-sharing
requirements will raise privacy and cybersecurity concerns as noted above. Con Edison will continue to
work through the DSIP and stakeholder engagement process to determine data sharing needs, including
consideration of the value and appropriate means of sharing information.

22 Case 15-E-0050, Proceeding on Motion of the Commission as to the Rates, Charges, Rules and Regulations of
Consolidated Edison Company of New York, Inc. for Electric Service, Order Approving Advanced Metering
Infrastructure Business Plan Subject to Conditions (issued March 17, 2016) (AMI Order).

23 Though it is expected to be a small percentage of the customer base, customers can opt-out of receiving an
advanced meter.
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The Company is committed to giving customers the information and tools to better manage
energy use and lower bills. Con Edison’s AMI initiative will provide customers with unprecedented
access to their energy usage data so they can make more informed energy choices. Market participants
can also benefit from customer data and engagement to identify cost-effective DER customer solutions
to lower costs and increase reliability. Determining the level of data and granularity needed by market
participants and customers will help determine customers’ ability and willingness to engage in DER
programs. The Company also needs to understand the costs associated with measuring, storing,
managing, and communicating the data to customers and third parties as well as customer data
security.

The Company’s commitment to a better customer experience includes an enhancement of its
digital services, called DCX, including the web, texting, e-mail, apps, and more. As part of DCX, the
Company is developing GBC capabilities, which will allow customers to gain insight into their energy
usage, and electronically authorize and automatically share data with third parties. In addition, the
Company’s REV Demonstration projects are testing customer engagement strategies, to gain insights
into customer responses to energy usage information and their willingness to engage with third-party
DER providers. The knowledge gained from DCX, coupled with AMI and REV Demonstration projects, will
support on-going stakeholder engagement to determine what customer data is required and valuable.

As the Company refines customer data requirements and engagement, the security and privacy
of customers and energy usage data becomes more important than ever. The Company is actively
working to understand customer needs, through engagement, technical conferences, and surveys, while
maintaining customer protections. In addition, the Company is also coordinating with the JU on a
common cybersecurity and privacy framework that reflects best practices and is sufficiently robust to
accommodate anticipated REV requirements.

As outlined in the JU Comments in response to the Technical Conferences Regarding Customer
and Aggregated Energy Data Provision, “the success of REV depends on the ability and willingness of
customers to engage in DER programs directly with third-party providers. Customers’ ability to engage in
these programs is, in part, predicated on providing customers and third parties with relevant, useful,
and actionable data and information.”?* At the same time, the Company takes protection of customer
information, including personal information provided by the customer and customer-specific usage
data, very seriously. The Company does not and will not share customer information with other parties
without customer consent, except where required by the PSC (such as with Sustainable Westchester as
required by the PSC). The Company does not sell or otherwise share customer lists, and will not disclose
customer-specific information to third parties that may want to market products or services to

24 REV Proceeding, Utility Comments in Response to November 3, 2015 Notice of Technical Conference Regarding
Customer and Aggregated Energy Data Provision and Related Issues (filed January 13, 2016), p. 3.
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customers. The Company may, however, work with third parties to engage customers in new ways, and
may provide aggregated information with its own partners, taking care to specify how any customer-
related date is to be handled consistent with regulatory requirements. Through the implementation of
GBC and AMI, the Company expects to be able to securely and quickly provide granular usage data to
authorized third parties.

As the Company refines customer data requirements and engagement, the security and privacy
of customers and energy usage data becomes more important than ever. The Company is actively
working to understand customer needs, through engagement, technical conferences, and surveys, while
maintaining customer protections. AMI, DCX, and REV Demonstration projects all support customer
privacy and data security protocols. In addition, the Company is also coordinating with the JU on a
common cybersecurity and privacy framework that reflects best practices and is sufficiently robust to
accommodate anticipated REV requirements. These are on-going processes that will be discussed in this
initial DSIP and in more detail in the Supplemental DSIP.

. DSP Technology Roadmap

In conjunction with the many changes required for Con Edison to develop as DSP Provider, a
number of foundational technology investments are required. This plan is laid out in the DSP
Technology Roadmap of this Initial DSIP. The DSP Technology Roadmap examines the Company’s
current IT and communications capabilities, the AMI and DCX initiatives, the near-term DSP
functionalities required, the gaps in meeting those requirements, and how to close those gaps to
achieve the DSP functionalities over the next five years. Broadly, these enhancements include tools to
better analyze the impact of DER on forecasting as well as tools to integrate DER solutions and the BCA
Handbook into the planning process. On the electric system, these needs include the infrastructure
technology as well as architectural changes to coordinate the operation of DER with existing system
assets to maintain safety and reliability. An example would be the advanced SCADA required to
coordinate smart inverter operation with load tap changers and substation capacitors. The Company
will rely on an advanced degree of distribution automation for maintaining safe and reliable operation in
an environment of increasing DER penetration. The collection of additional system data will facilitate
the Company’s forecasting and planning processes as well as provide DER providers with information
about locations where DER can provide the most benefit to the distribution system.

J. Related Ongoing Proceedings

1. Rate Case (Case 16-E-0060)

Con Edison filed an electric rate case requesting funding for elements to build the DSP. That
proceeding is ongoing, and its outcome may impact the DSP, or specific projects and programs
referenced in this document.

2. REV Demonstration Projects (Case 14-M-0101)

Demonstration projects allow the Company to gain insight into new concepts and business
models. This will improve the integration of DER and test ideas and determine best practices. Con
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Edison, in alignment with the REV Track One Order has begun three approved REV Demonstration
projects, outlined below:

Connected Homes - In partnership with Opower, Inc., Enervee Corp., and Bridgevine, Inc., Connected

Homes will engage customers through multiple channels to participate in DSM activities.

Building Efficiency Marketplace - In partnership with Retroficiency, Inc., the Marketplace will examine

how interval meter data analytics help commercial customers take advantage of energy efficiency and
demand response.

Clean Virtual Power Plant - In partnership with SunPower Corp. (Solar PV) and Sunverge Energy, LLC

(battery storage), the project will examine how residential customers can participate as a DER and help
increase resiliency and system capacity.

Energy Storage — A Request for Information (RFI) has been issued to test innovative business models for
grid-scale energy storage and responses are currently under evaluation.

Future Demonstration Projects — The Company is in the process of soliciting more demonstration

projects, and has developed a process to solicit innovative ideas with potential market partners. These
projects will include developing innovative approaches to serving Low to Middle Income (LMI)
customers, and the electrification of transportation.

The Company is committed to sharing lessons learned with the JU to inform the evolving DSP.

3. Community Choice Aggregation (Case 14-M-0224)

The Community Choice Aggregation proceeding will give customers more choice and control of
their energy costs and is currently being piloted through a nonprofit organization, Sustainable
Westchester. The proceeding will also inform the development of the DSP, as it will test an avenue for
bringing DER choice directly to customers, and will require progress on cybersecurity and privacy issues
related to the transmission of customer data.

4. Value of D (Case 15-E-0751)

The Value of D proceeding that was initiated at the end of 2015 is to determine how to more
precisely value DER on a locational and temporal basis. This effort will inform compensation
mechanisms for DER to move beyond net metering to a more refined LMP+D approach. This proceeding
will develop through technical conferences and collaboratives to identify an interim approach to valuing
DER for the Commission’s review and decision by January 2017.

5. Large Scale Renewables/Clean Energy Standard (Case 15-E-0302)

The CES aims to achieve the goal of 50 percent renewable energy by 2030 and supports the
development of new large-scale renewable generation in New York State. The effort also includes the
development of a Renewable Energy Credit (REC) marketplace.
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6. Track Two of the REV Proceeding (Case 14-M-0101)

The Track Two Order of the REV proceeding, issued on May 19, 2016, identifies a combination of
rate making reforms to encourage a high level of penetration of DER while maintaining a sustainable
business model for the utilities. The Track Two Order envisions the utilities receiving platform services
revenues (PSR) for the operation or facilitation of markets for DER, as well as Earnings Adjustment
Mechanisms (EAM) for achieving outcome-based results aligned with policy objectives.

7. Utility Code of Conduct (Case 15-M-0501) and Regulation and
Oversight of DER Providers/Products (Case 15-M-0180)

The Utility Code of Conduct and Regulation and oversight of DER providers will outline the
operating principles as the utility operators rely to a greater degree on DER in planning and operations.
The DSP will be at the center of this relationship.

8. Management and Operations Audits of Con Edison and Orange and
Rockland Utilities (Case 14-M-0001)

Consistent with the requirements of the DSIP Order and in response to a recommendation in
this management audit, the Company developed a comprehensive and integrated electric distribution
plan and incorporated it into this DSIP. This is discussed in greater detail in the Delivery Infrastructure
and Capital Budget Plan Section and in Appendix E.

K. Evolution to a Transactive Energy Market

Con Edison is supporting early DER markets in several ways. The Company generally solicits DR
resources and also pays a premium for DR in select networks where such resources are more needed by
the Company. The Company also continues to promote Energy Efficiency programs, and is evolving
those programs to more market based approaches, consistent with its Energy Efficiency Transition
Implementation Plan (ETIP). Distributed solar generation continues to develop in Con Edison’s territory,
consistent with the Commission direction, and the Company is considering methods to evolve the
business model and compensation mechanism for these resources, recognizing that current net
metering methodology is not sustainable at higher levels of solar resource penetration. The Company,
along with the other JUs, has partnered with three solar companies to form the Solar Progress
Partnership. The partnership recently filed a proposal in the Value of D Proceeding discussed above to
move from net metering to a LMP+D approach. Other forms of DG may receive credit through standby
tariffs.

Con Edison is making foundational investments to move toward a more interactive and
transaction based market for energy at the distribution/customer level. Such a transactive market will
require significant monitoring and control of both utility and DER assets. The investments to facilitate
such a market include AMI, distribution automation, DCX, GBC, and the supporting communications
infrastructure. These are long-term endeavors that will bring value to customers as they are
implemented by improving customer engagement and enhancing the reliability of the system.
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[II. Distribution System Planning

A. Introduction

Distribution system planning is a fundamental activity of the utility to provide reliable and cost-
effective electric service to customers. As new technologies become available, the Distribution System
Platform (DSP) will help integrate DER into the planning process and improve the grid’s environmental
footprint. The objective of the DSP is to integrate DERs as efficiently as possible, and in a manner that
maintains or enhances grid reliability. This chapter addresses the current state of the forecasting and
capital planning process, how DERs are integrated throughout, and how these processes will evolve to
integrate greater amounts of DER.

The Company’s distribution system planning efforts have always been centered on providing
safe and reliable service to its customers. The results of these efforts are reflected in the electric
reliability performance metrics,?> where the Company has consistently been recognized for its high
performance. The traditional solutions for distribution system needs have proven to be effective and
efficient. As DER penetration levels increase, careful consideration needs to be given to the evaluation
of solutions so as to not compromise safety, reliability, or cost of service to customers.

Con Edison has been at the forefront of integrated planning and has a mature forecasting
process that includes DER consideration. DR and EE, in particular, have been forecasted as load
modifiers for years. In addition, the Company has recently evolved the process by which it forecasts all
forms of DG, including PV, CHP, and energy storage. The DERs are included as load-reducing modifiers
in the forecast to accurately assess the peak load the Company must serve through traditional
infrastructure.

Forecasted loads, net of DER modification, drive load relief planning needs. When current
system capabilities do not meet forecasted loads, planners must resolve a projected capability
deficiency by a particular time. Historically, these have been the constraints that bound the
development of traditional utility solutions, with the most cost-effective of several solutions selected
and implemented. The capital budgeting process rolls up these projects, among other categories of
spending, into a yearly outlook.

By providing load relief in a specific locational area of need, at specific peak times, DERs offer an
opportunity to defer some traditional investments, thereby realizing savings for both the utility and
customers. Con Edison is demonstrating and testing this in the BQDM Program, a widely cited success
story in which a substation and expansion project, totaling nearly $1B, are being deferred using a

25 Case 15-E-0179, In the Matter of 2014 Electric Reliability Performance in New York State, 2014 Electric Reliability
Performance Report (filed June 22, 2015).
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portfolio of customer-side solutions, and both non-traditional and traditional utility solutions (with a
NWA cost of $200 million and an estimated total cost of $450M) from 2017 to 2026.

To build on the success to date of BQDM, Con Edison conducted a review of load relief projects
across the system to identify where else DER can meet system needs. The tool to be used to determine
cost effectiveness of solutions, both traditional and non-wire alternatives is the Benefit Cost Analysis
(BCA) handbook, which uses a Societal Cost Test (SCT). To further direct DER deployment, the Company
will provide an update on efforts to release a hosting capacity map, showing the areas where DERs
should be able to interconnect under existing control configurations and without requiring
infrastructure upgrades.

In total these efforts represent the Company’s support of DER in every aspect of distribution
system planning, from forecasting to implementing DER solutions as substitutes for traditional solutions,
in a manner that maintains the safety and reliability of the grid. It is expected these processes will
continue to evolve with greater DER penetration.

B. Forecast of Demand and Energy Growth
1. Forecast Methodologies
a) Long-Term Electric Peak Demand Forecast

The Company develops its long-term Electric-Peak Demand Forecast using internally developed
models. Forecasting Services assesses the prior summer’s actual daily peak demands and adjusts the
overall season’s peak demand to a thermal design condition based on a one-in-three probability of
meeting a temperature variable (TV)?® design condition of 86°F. The method used to develop the
weather adjusted peak (WAP) demand is regression analysis. An example of the regression used to
determine the WAP demand can be found below.

26 TV factor used for Service Area analysis is calculated as the average of the highest three-hour temperature (dry-
bulb) and humidity (wet-bulb) readings each day, as registered at the National Weather Service stations at Central
Park and LaGuardia Airport. Data for the two stations is averaged. The Maximum effective Wet-Dry Bulb
temperature is the average of the three consecutive Wet/Dry hourly temperatures occurring between the hours of
9 AM and 9 PM yielding the highest Wet/Dry Average. Because heat buildup over a hot spell of a few days'
duration significantly increases air conditioning use and stress on Con Edison’s electric system, the formula for
calculating the Service Area TV on a daily basis incorporates three days' worth of data. The current day's weather is
weighted at 70 percent, the previous day's at 20 percent, and two days before at 10 percent. Fridays, weekends,
and holidays are excluded from the TV calculation.
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Figure 3 - Regression Analysis to Determine WAP Demand

The electric peak demand forecast is produced by adding incremental demand growth
measured in Megawatts (MW) of key customer sectors: residential, commercial, and governmental.
Along with sector demand growth, non-sector specific technology driven load growth is added.
Residential and commercial sector demand growth is determined using top-down econometric models.
The residential top-down econometric model considers number of households, saturation of air
conditioning (A/C), household occupancy, and hourly use per unit of A/C to determine sector growth.
The commercial top-down econometric model considers the number of customers by service
classification, the price of electricity, and other macroeconomic measures to determine sector demand
growth. Governmental sector demand growth is calculated by summing demand for new projects. Non-
sector specific technology driven load growth includes growth from technology shifts, such as electric
vehicles or conversions from steam to electric air-conditioning.

There are various DER measures that offset demand, such as EE, DR, DG, PV, and targeted load
relief programs, collectively referred to as load modifiers. The Company has pursued self-directed and
Energy Efficiency programs for years to reduce load, and has developed methodologies to measure and
forecast the associated load modifiers. In a REV environment, it is expected that DER penetration will
increase and that DER-specific forecasting methodologies will be evaluated and refined. The
assumptions underlying each of these categories will be explained in further detail in the Available
Resource Section.

The long-term Con Edison Electric Coincident Peak Demand Forecast is developed during the
late summer/early fall to incorporate the most recent summer experience and to allow enough time for
changes to Company work-plans to be developed prior to the start of the next summer season each
year.
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b) Five-Year System Coincident Peak Demand Forecast

Based on the above described forecast methodology, the five-year system coincident peak

demand forecast presented in Table 1 below, and the ten-year system coincident peak demand forecast

is presented graphically in Figure 6. This forecast was published in October 2015. Included are detailed

notes on each line item presented below:

2016 - Electric System Peak Demand Forecast (in Megawatts)

2015 2016 2017 2018 2019 2020

1 | Updated System Forecast 13,600 | 13,781 | 13,942 | 14,048 | 14,124 | 14,164
2 MW Growth: 181 161 106 76 40
3 % Growth: 1.30% 1.20% 0.80% 0.50% | 0.30%
4 | Additional MW Growth (Incremental Rolling)
5 | Electric Vehicles (EVs) 1 5 6 6 7
6 | Steam A/C Conversion 11 22 33 43 54
7 | Load Modifiers (Incremental Rolling)
8 | Photovoltaics/Solar (PVs) -8 -29 -40 -51 -60
9 | Distributed Generation (DG) -22 -48 -85 -90 91
10 | Energy Storage -2 -3 -3 -4 -4
11 | Coincident DSM (Incremental)
12 | Con Edison EE -22 -15 -19 -25 -25
13 | NYSERDA EE -5 -7 -8 -7 -7
14 | NYPA -7 -5 -5 -1 -1
15 | BQDM -6 -24 -6 1327 0
16 | DMP -36 -68 0 0 0
17 | Demand Response -32 -9 -8 -3 -3
18 | Total Incremental DSM: -109 -126 -46 -24 -36
19 | Rolling Incremental DSM: -109 -235 -281 -305 -341

System Forecast less DSM, less DG,

PVs and Batteries + EVs + Steam
20 | A/C 13,652 | 13,653 | 13,677 | 13,724 | 13,729
21 MW Growth: | 52 1 24 47 5

Rounded System Forecast less

DSM, less DR and PVs + EVs +
22 | Steam A/C 13,650 | 13,655 | 13,675 | 13,725 | 13,730
23 MW Growth (Rounded): 50 5 20 50 5
24 % Growth: 0.37% 0.04% 0.15% 0.37% | 0.04%

27 The positive load modifier for BQDM in 2019 is the result of no longer contracting and calling upon certain non-
permanent DER resources, as was done for years (2016-2018) of the BQDM program.
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25 Note: 2015 Demand is Weather-Adjusted

Table 1 - Electric System Peak Demand Forecast (in Megawatts)
System forecast line item descriptions:

Line 1: Updated System Forecast: The weather adjusted peak (WAP)
Line 2: MW Growth: Cumulative growth of residential, commercial, and governmental sectors
Line 3: Percentage Growth: Growth as a percentage of the base

Line 5: Electric Vehicles (EVs) — The incremental load growth associated with Electric Vehicle
charging

Line 6: Steam A/C Conversion — The incremental load growth associated with customers
converting steam chillers to electric air-conditioning

Line 8: Photovoltaics/Solar (PVs) — The cumulative effect of the solar units (PV) coincident with
peak hour demand (see the Available Resources section of this DSIP for an in depth explanation
of how the PV peak coincidence is determined)

Line 9: Distributed Generation (DG) — The peak load reduction associated with non-solar
generators (e.g., Combined Heat and Power (CHP), gas turbines, etc.)

Line 10: Energy Storage — The peak load reduction associated with appropriately rated batteries
Line 11: Coincident DSM (Incremental): Category heading for the below seven lines

Line 12: Con Edison EE: Annual incremental forecasted system coincident demand reductions
from Con Edison’s energy efficiency programs

Line 13: NYSERDA EE: Annual incremental forecasted system coincident demand reductions
from NYSERDA's energy efficiency programs

Line 14: NYPA: Annual incremental forecasted system coincident demand reductions from NYPA
energy efficiency/demand management projects

Line 15: BQDM: Annual incremental forecasted system coincident demand reductions from the
Brooklyn Queens Demand Management Program

Line 16: DMP: Annual incremental forecasted system coincident demand reductions from the
Con Edison/NYSERDA Demand Management Program

Line 17: Demand Response: Annual incremental forecasted system coincident demand
reductions from Con Edison’s commercial and residential demand response programs. It does
not include NYISO DR.
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Line 18: TOTAL Demand Side Management (DSM) - Annual sum of peak reduction programs

Line 19: Rolling Incremental DSM — Total sum of new (i.e., not baked into the previous year’s
WAP) peak reduction programs, including the previous year’s

Line 20: System Forecast less DSM, less DG, PVs and Batteries + EVs + Steam A/C — System
forecast including all incremental growth and load modifiers

Line 21: MW Growth — Net growth; sector growth plus technology driven growth less DER load
modifiers

Line 22: Rounded System Forecast less DSM, less DR and PVs + EVs + Steam A/C — System
Forecast rounded to the nearest 5 MW

Line 23: MW Growth (Rounded): Net growth rounded to the nearest 5SMW; sector growth plus
technology driven growth less DER load modifiers

Line 24: Percentage Growth — Rounded MW Growth as a percentage of the rounded system
forecast

Line 25: Note: 2015 Demand is Weather-Adjusted — see above description of the weather
adjustment methodology and process.

Ten Year Peak Demand Forecast
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Figure 6 — Ten-Year System Coincident Peak Demand Forecast (2016 - 2025)
2. System Peak Day Load Shapes

Currently, Con Edison does not create and utilize electric system hourly load shape forecasts for
the electric system peak day. The determination of the single electric system peak hour (system-wide
and by network load area), generated by the Company’s peak demand forecast methodology, sets the
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design point for maintaining system reliability. Historically, an electric peak day hourly load shape
forecast has not been included as a critical design and planning parameter because traditional assets
offer fixed capability at all times. Given the dynamic nature of different types of DERs, the potential
need for an electric peak day hourly load shape forecast will be determined as DER penetration
increases.

Tracking the electric peak day hourly load shape over time will allow the Company to be vigilant
of load shape related issues (e.g., peak hour shifts, snap back, or the duck curve?® seen in the California
service territories). While certain DER solutions may reduce the system or network peak demand,
overall system utilization may decline if energy reductions at off-peak times exceed the contribution to
peak demand reduction. As part of the self-assessment requested in the DSIP guidance, the Company
evaluated its DER forecast as well as prior year actual system and network load curves to determine if
DER penetration levels necessitate the development of electric peak day hourly load shape forecasting
capabilities. Photovoltaic generation is of particular concern as a contributor to a duck curve electric
system peak day hourly load shape as the energy generation from solar wanes at the onset of the late
afternoon/early evening system peak. The factors considered in the peak load evaluation were the load
shapes of DER types (DR, PV, and DG), the absolute scale of DER penetration as a percentage of electric
peak load, and it was judged that the impacts of a potential peak hour load shift were insignificant in the
near term. As such, at the present, the Company believes the actual electric system and network load
curves and DER forecasts are adequate for system planning and operations without an electric 8760
hourly load shape forecast. The Company will revisit this potential concern as the DSIP evolves.

28 Duck curve refers to the graphic interpretation of the load shape when solar and wind generation is subtracted
from load on an average day and its similarity to a sitting duck. Tweed, Katherine, California’s Fowl Problem: 10
Ways to Address the Renewable Duck Curve, GreenTech Media, May 14, 2014.
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For reference, the system load shape for the all-time system peak day of 2013 is included in Figure 7
below:

Sy Hourly Load[MW|
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Figure 7 - Load Shape for All Time System Peak Day
3. Energy Forecast

The five-year system energy forecast, by service class, is found below as presented in the
Company’s 2016 Electric Rate Case.?*

29 Case 16-E-0060, Proceeding on Motion of the Commission as to the Rates, Charges, Rules and Regulations of
Consolidated Edison Company of New York, Inc. for Electric Service, 09 - EIOP Exhibits (EIOP-01) — (EIOP-14) (filed
January 29, 2016).
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Electric Volume Forecast (GWh) 2016 2017 2018 2019 2020
3 SC 1 - Residential 14,140 | 14,297 | 14,561 | 14,718 | 14,824
7]
b SC 2 - Small Commercial 2,299 2,295 2,321 2,337 2,355
o SC 5 - Rail Road Platform
8 & Stations Lighting 117 117 117 117 117
> SC 6 - NYC Private Street
3 Lighting 9 9 9 9 9
c SC 8 - Master Metered
E Apartments 1,923 | 1,951 | 1,990 | 2,009 | 2,035
v, SC 9 - Large Commercial 27,092 | 26,719 26,821 26,810 26,764
s SC 12 - Multiple Dwelling
) Space Heating 350 343 336 331 327
Standby 224 226 226 256 280
Con Ed Total 46,154 | 45,957 46,381 46,587 46,711
o SC 62 - General Small 18 19 19 19 20
g " SC 66 - Westchester
c 2 Street Lighting 46 45 44 44 44
D 9 SC 80 - NYC Street
E @) Lighting 187 178 174 174 174
Z SC 91 — NYC Public
Buildings 9,305 9,236 9,209 9,183 9,133
KIAC 366 364 365 364 364
NYPA Total 9,922 9,842 9,811 9,784 9,735
System Total 56,076 | 55,799 56,192 56,371 56,446

Table 2 - Five Year System Energy Forecast

The delivery volume forecast is used to determine the revenue forecast. The send-out forecast
is used by the Con Edison Energy Supply Panel to develop an energy supply cost forecast.

The electric delivery volume forecasts are based on various methodologies. The forecasts of
delivery volumes for major service classifications (SCs) are based on econometric models, which will be
discussed below. The forecasts of delivery volumes for the other SCs are performed on a deterministic
or individual service class basis described further below.

Econometric models were used to forecast electric delivery volumes for SC 1 (Residential), SC 2
(Small Commercial), SC 5 (Rail Road Platform and Stations Lightings), SC 6 (New York City Private Street
Lighting), SC 8 (Master Metered Apartments), SC 9 (Large Commercial), and SC 12 (Multiple Dwelling
Space Heating). NYPA Service Classes are also included in the energy forecast by service class: SC 62
(General Small); SC 66 (Westchester Street Lighting); SC 80 (New York City Street Lighting); SC 91 (NYC
Public Buildings); and KIAC (Kennedy International Airport Cogeneration). The modeling periods, the
independent variables, and the model structure are described below.

e Modeling Period
0 The SC 12 econometric model is developed on a monthly basis, using data from October
1990 through September 2015. The other econometric models are developed on a
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quarterly basis, using data from the fourth quarter of 1990 through the third quarter of
2015.
e Independent Variables

0 Three types of independent variables are employed — weather, dummy, and economic.

=  Weather variables, in terms of heating and cooling degree days, are included in
all models to account for delivery variations due to differences in weather
conditions.

= Dummy variables are included in the SC 2, SC9, and SC 12 models to account for
structural breaks in the data. While dummy variables were used to address
structural breaks, no large impact events have occurred since the Company’s
testimony in the 2013 Electric Rate Case®® that needed to be included in the
models.

= Key economic variables included in the various models are as follows:

e The SC 2 and SC 9 models include the number of customers in the class,
real electric price of the class, and private non-manufacturing
employment. In this and all future references to the private non-
manufacturing employment variable, the reference is to the series that
has not been seasonally adjusted.

e The SC 1 modelincludes the real electric price of the class and real
disposable income.

e The SC 8 model includes the real electric price of the class.

e The SC 12 model includes the number of customers in the class.

Model Structure

Each of the econometric models consists of two parts: the first part is a regression model, which
correlates the delivery volume with the set of independent variables selected into the model; the
second part is an autoregressive integrated moving average (ARIMA) model. The combined model is
often referred to as an ARIMAX model in modeling literature, where the letter X stands for the set of
independent variables included in the model. The ARIMA model can take many different forms, and
each model has its own ARIMA structure, statistically determined according to the data pattern of each
SC. Additionally, for two small service classifications (SC 5 -- Rail Road Platform and Stations Lightings
and SC 6 -- New York City Private Street Lighting), the forecasts were done on a deterministic basis,
because delivery volumes have not changed significantly. The delivery volume forecasts for the three
groups of customers, who are on special rates under the Business Incentive Rate (BIR), Recharge New

30 Ccase 13-E-0030, Proceeding on Motion of the Commission as to the Rates, Charges, Rules and Regulations of
Consolidated Edison Company of New York, Inc. for Electric Service, Forecasting Panel Testimony (filed January 25,
2013).
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York (RNY), and Standby Service programs, are not based on econometric models. The forecast of
delivery volumes for commercial customers receiving the Company’s BIR under Rider J are done on a
deterministic basis. The RNY forecast for the portion (below-the-allocation) that is exempt from the
System Benefits Charge (SBC) and Renewable Portfolio Standard (RPS) charge was based on historical
data. The Standby Service forecast was performed on an individual customer basis for the 56 existing
and four projected new Standby Service customers.

The NYPA volumes were also developed by using econometric models on a deterministic basis.

For SC 66 (Westchester Street Lighting), and SC 80 (New York City Street Lighting), the forecast
of delivery volume is performed on a deterministic basis based on recent billing data. The forecasts of
delivery volume for large scale developments are based on data provided by Energy Services.

Econometric Models were used to forecast the power supplied by KIAC to JFK Airport, and the
forecasts of delivery volumes for all other NYPA service classes.

The delivery volume forecast for Con Edison customers includes the following adjustments:

. Solar generation — to account for the projected delivery volumes associated with the
installation of solar panels by customers who will then generate a portion or all of their
energy requirements. See the Available Resources Section for more details.

. Standby service - to reflect the projected delivery volumes from customers who plan to
convert a portion, or all, of their existing load to on-site generation and will become
standby service customers. See Available Resources Section for more details.

. DSM Programs — to account for expected energy reductions resulting from energy
efficiency and demand management programs. See Available Resources Section for
more details.

4, Network Load Area Peak Demand Forecasts

Con Edison also prepares network load area level demand forecasts which roll up to the
substation level. The network level is more granular than substation level; therefore, in some cases, Con
Edison will present network forecasts in lieu of the requested substation level. The network-level
forecasting process is similar to the system-level with some notable exceptions, such as using the
project queue for sector load growth, keeping batteries as part of DG, and using independent network
peak hours instead of the system’s peak hour.

a) Network Independent Forecast Methodology

The Company also develops its long-term Network Independent Electric-Peak Demand forecast
by using internally developed models. “Independent” is the key term in these forecasts, as the peak
demand is determined for the peak hour of each network and typically differs from the system peak
hour. Much like the system peak, each network’s peak hour will inform infrastructure investment
decisions. The load shapes of each network vary, and can peak at different times. Examples of
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independent network load shapes will be discussed later in this section and can be seen in Figures 9-11.
Determining the network peak demands is a useful point of information for DER providers, and will be
provided in the pre-application report, as guided by the SIR. As with the system peak, Forecasting
Services assesses the prior summer’s actual daily peak demands and adjusts the overall season’s peak
demand for each network to a design condition based on a one-in-three probability of meeting or
exceeding the design condition over 30 years. The method used to develop the WAP demand is
regression analysis, performed on each network and radial area. See below for an example of
regression output used to determine the WAP demand for a network representative of New York City.

Although the weather adjustment process is usually performed using the most recent actual
demand experience in situations when there is an absence of data points across the TV spectrum and
specifically at the top end of TV spectrum, additional years’ experience may be looked at and pooled
regressions may be looked into to narrow the range of estimated demand to the design criteria and
determine the WAP value.

Representative NYC Network
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Figure 8 - Regression analysis to determine WAP for a representative NYC network

For the years that the Company has jobs in queue, a bottom-up approach is used. The bottom-
up approach uses known information to forecast expected load. For the outer years that do not have
jobs in the queue, the top-down strategy is used. A key distinction between the system and network
forecast methodologies is that the network independent peak forecast utilizes both a top-down and
bottom-up process for determining demand growth, while the system peak demand forecast uses a top-
down approach for incremental demand growth. The bottom-up methodology is used in the network
forecast because the macroeconomic factors used to determine the top-down growth cannot be finely
parsed across the network and radial areas. The bottom-up process aggregates the net expected
demand of new or expansion projects. Similar to the system demand forecast, the loads are modified to
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account for other load growth (EV and Steam A/C to Electric A/C) and any applicable reductions for DER-

related

programs.

The long-term Network Load Area Independent Electric-Peak Demand Forecast (Network

Independent Peak Forecast) is developed during the early fall to incorporate the most recent summer

experience. The Network Independent Peak Forecast is developed in parallel with the System Forecast.

However, the System Forecast is an input to the Network Peak Forecast and therefore the Network Peak

Forecast cannot be finalized until the System Forecast is complete.

A representative sample of a Network Load Area Independent Electric Peak Demand Forecast is

shown below in Table 3, with the respective lines explained below.

Representative NYC Network (MW)
Line Modifiers 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021
1 |Weather Adjusted Base 275.00{280.00|286.00(292.00(297.00|299.00|299.00
2 MW Growth 5.00 | 6.00 | 6.00 | 5.00 | 2.00 | 0.00
3 % Growth 1.79% | 2.10% | 2.05% | 1.68% | 0.67% | 0.00%
4 |Additional MW Growth (Incremental Rolling)
5 |Electric Vehicles (EVs) 0.00 | 0.02 | 0.04 | 0.07 | 0.10 | 0.13
6 |Steam A/C Conversion 0.00 0.00 0.00 0.00 0.00 0.00
7 |DER Load Modifiers (Incremental Rolling)
8 |Photovoltaics/Solar (PV) -0.01 | -0.08 | -0.14 | -0.20 | -0.26 | -0.32
9 |Distributed Generation (DG - incl. 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
batteries)
11 |Independent DSM (Incremental Rolling)
12 |Energy Efficiency (EE) -0.23 | -0.29 | -0.55 | -0.94 | -1.33 | -1.58
13 |Demand Management Programs -0.10 | -0.63 | -0.63 | -0.63 | -0.63 | -0.63
(DMP)
14 |Demand Response (DR) -3.70 | -3.82 | -3.92 | -4.00 | -4.07 | -4.13
15 |Total DSM: -403 | -4.74 | -5.10 | -5.57 | -6.03 | -6.34
16 |Network Forecast less DSM, less 276 281 287 291 293 292
DG, PVs + EVs + Steam A/C
Table 3 - Representative Network Forecast
Line  Description
1 2015 Value is the Weather Adjusted Peak (WAP), 2016-2021 is base network load based on all
known construction projects
5 MW Growth — The incremental load growth of residential, commercial, and governmental
sectors
3 Percentage Growth — Growth as a percentage of base
5 Electric Vehicles (EV) — The incremental load growth associated with Electric Vehicle charging
6 Steam A/C Conversion — The incremental load growth associated with customers converting
steam chillers to electric air-conditioning
8 Photovoltaics/Solar (PV) — The peak load reduction associated with appropriately rated solar
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generation

Distributed Generation (DG) — The peak load reduction associated with non-solar generators
and energy storage (e.g., Combined Heat and Power (CHP), gas turbines, batteries, etc.)
Energy Efficiency (EE) — Network peak load reductions associated with Con Edison EE,
NYSERDA EE, and NYPA EE programs

13 Demand Management Programs (DMP) — Network peak load reductions associated with DMP
Demand Response (DR) — Network peak load reductions associated with Con Edison DR
programs. NYISO DR is not included

15  Total DSM — Annual sum of peak reduction programs

Network Forecast, less DSM, less DGs, less PVs, plus EVs, plus Steam A/C conversion — The
network independent forecast modified for DER factors

12

14

16

5. Network Load Shapes

As previously noted, the Company believes the actual electric system and network load curves
and DER forecasts are adequate for system planning and operations without an electric peak day hourly
load shape forecast. The Company will revisit this potential concern as the DSIP evolves.

a) Historic Network Load Shapes

Con Edison develops historic load shapes for all networks and load areas in its service territory.
The curves are based on actual historic load data and then normalized. The actual peak values are
based on the forecasted peak for each network. Most network load shapes fall into three categories: (1)
day peaking network; (2) afternoon peaking network; and (3) evening peaking network. Examples of all
three based on representative networks are included below. While there is variety and diversity within
each borough or county, the day peaking network shape is typical for commercial Manhattan networks.
The afternoon peaking network shape is typical for most Westchester County and Staten Island load
areas. The evening peaking network is typical for most Brooklyn, Queens, and the Bronx networks, as
well as, some residential Manhattan networks and Westchester load areas.

An example early day peaking network is shown in Figure 9 below:

Manhattan Network
Peak Hour: Hour Ending 1200 (12pm)
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Figure 9 - Early Day Peaking Network Load Shape
An example afternoon peaking network is shown in Figure 10 below:

Westchester Network
Peak Hour: Hour Ending 1700 (5pm)
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Figure 10 - Afternoon Peaking Network Load Shape
An example evening peaking network is shown in Figure 11 below:

Queens Network
Peak Hour: Hour Ending 2200 (10pm)

35



110%
100%
2
£ 90%
-
1]
a
5 80%
gt
g
2 70%
1]
o
60%
50% +—H+—"+—+—+—+—++t+t++t+t+++t+—+—+—+—++—++"+-
1234567 8 9101112131415161718192021222324
Hour Ending
Figure 11 - Evening Peaking Network Load Shape
6. Network Forecast Data Sharing

a) Available Information

The Company has prepared forecasted 2016 network level 24-hour peak load duration curves
and network level 24-hour minimum load duration curves based on 2015 historical loads. These curves
have been plotted on a single graph along with a capacity curve that indicates the remaining capacity at
the substation level, in the case where a substation feeds multiple networks; the capacity has been
proportionally rated based on network peak values. Additionally each network load curve lists the five-
year compound annual growth rate (CAGR).

The overall electric system load growth is forecasted to average 0.2 percent annually; load
growth in many individual load areas is projected to be higher. The load growth in these areas is driven
by the resurgence of certain residential neighborhoods, such as those in various parts of Brooklyn, and
mixed-use neighborhoods, such as the Midtown West neighborhood in Manhattan. Contributing to the
development of these mixed-use areas is the growth in the hospitality, tourism, health care, and
technology sectors.

The system design varies by location and in some areas multiple networks or load areas may be
fed by a single substation. A typical traditional solution to address load growth would be to transfer
load to an adjoining network or substation, to be discussed further in the delivery infrastructure section,
in order to maintain continuous reliable power to the customer. This solution may cause a noticeable
change when reviewing historical load data, and should be considered when reviewing historical system
data.

Given that the networks are geographically-specific, the data is naturally categorized
geographically by borough. System data at a network and load area level is a more granular view and
one level below the substation level. See Figure 12 below for an example of this curve, which will be
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posted on the Company’s existing interconnection portal at www.coned.com/dg. The network peak is

depicted by a solid orange line, the network minimum curve is depicted by a solid blue line, and the
substation capacity is depicted by a dashed red line.
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Figure 12- Example load curves provided through www.coned.com/dg

b) Data Access Plan

In describing how the Company is presenting granular system data, it is useful to begin the
discussion with the different sources of system data.

(2) System Data

The Company utilizes an advanced SCADA3! Energy Management System (EMS) to monitor and
control both the electric transmission and distribution area substations. The current platform employed
by the Company is based on industry-standards and distributed architecture. This system provides
reliable system operability and situational awareness using the latest technology, user interfaces, and
visualization tools to monitor load data, voltage, and power quality at the system, substation, and
feeder level in real-time.

31 SCADA systems generally control dispersed assets using centralized data acquisition and supervisory control.

K Stouffer, J. Falco, and K. Kent, Guide to Supervisory Control and Data Acquisition (SCADA) and Industrial Control
Systems Security, Recommendations of the National Institute of Standards and Technology, NIST Special
Publication 800-82, September, 2006, p. 1.
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System data collected from the SCADA systems is archived and informs business processes for
forecasting, load flow analysis models, and distribution planning. See Figure 13 below showing the flow
of data and control signals to and from EMS to various levels across the system.
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Figure 13 - Representative Data and Control Flows Through T&D System

(2) 8760 Load Curves

The Company is also making available the underlying historical 8760 hour load data for each
network as part of this compliance filing and in response to the DSIP Order. The 8760 hour load data
coincides with the all-time system peak upon which the forecast is based. The 8760 hour load curve
data is a raw data export from a historical archiving system and has not been reviewed and processed
(e.g., weather adjusted, evaluated for meter error, fully adjusted to account for DER load modifiers, etc.)
by the methodology applied to the peak hour forecast. Additionally, given the dynamic and flexible
nature of the grid, the data may indicate anomalous events where load has transferred between
networks as part of ongoing resiliency and reliability work, or due to system expansion. 8760 hour load
data will also be organized by borough and be posted on the Company’s existing interconnection portal
at www.coned.com/dg.

As previously mentioned, the Company does not produce or use an 8760 hour load forecast, and
the effort involved in producing such a forecast would require substantial utility resources. Additionally,
there is no existing accepted or widely recognized methodology to develop an 8760 hour forecast. The
Company is committed to further collaboration with stakeholders to determine what system data is
basic versus value added, and to the extent that such an effort incurs costs that would not have
otherwise been required, the appropriate fee structure for that data should be established. This topic
will be further discussed as part of the Track Two proceeding and through the stakeholder engagement
process initiated through the Supplemental DSIP.

As discussed in the Hosting Capacity section, the Company has made progress with an initial
hosting capacity map which adds another layer of useful information to that already shared through
existing DR programs. DER providers can geographically “see” where and when DER will add the most
value and the system can handle any excess power transmitted back onto the grid with minimal or no
additional cost to the customer to reinforce the grid. This is an example of the type of insightful
information that is currently shared with the public through existing compliance filings and is currently
available on the DPS website free of charge. Other ongoing proceedings will discuss Uniform Business
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Practices,® fees for additional value added data and insightful information,® and additional locational
benefit information3* along with a robust stakeholder engagement and associated technical conferences
to inform expansion of system data and insightful information. The supplemental DSIP filing3> will
introduce and expand on the establishment of standards and protocols for sharing information with
customers and DER providers, while at the same time taking into account physical security, cyber
security, and customer privacy issues.

32 Case 15-M-0180, In the Matter of Regulation and Oversight of Distributed Energy Resource Providers and
Products, Notice of Technical Conference (issued April 21, 2015).

33 REV Proceeding, Order Adopting a Ratemaking and Utility Revenue Model Policy Framework (Issued May 19,
2016) (Track Two Order), p. 151.

34 Case 15-E-0751, In the Matter of the Value of Distributed Energy Resources, Notice Soliciting Comments and
Proposals on an Interim Successor to Net Energy Metering and of a Preliminary Conference (issued December 23,
2015).

35 The DSIP Order requires a Joint Utilities Supplemental DSIP. REV Proceeding, DSIP Order, p. 63.
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7. DER Penetration Forecast Impacts

In the near term, the Company expects to maintain and refine the existing processes for
determining the Weather Adjusted Peak (WAP), projecting demand growth, and modifying the load to
account for DER factors. The Company is ultimately responsible for maintaining safe and reliable service
to all customers. As such, the forecasting process will credit DERs and will also forecast based on
potential growth of DER. Figure 14 below shows an analysis regarding when penetration levels in a
utility’s service territory would place it on the adoption curve for DER platform maturation.

The assessment identified that a DER penetration rate of five percent of the system peak
demand is a key milestone on the adoption curve where utilities would transition from a low DER
adoption/grid modernization stage to a moderate to high level of DER adoption/DER integration stage.
The Company believes that higher penetration levels of DER are required to transition from a grid
modernization stage to a DER integration stage. This is primarily due to the design of the underground
distribution network system which can readily accept DER in highly loaded areas. The assessment
shown in Figure 14 was performed in areas that have predominantly radial, non-network electric
distribution systems, and therefore DER has a greater impact to the system. The discussion on load
relief in the Delivery Infrastructure and Capital Investment Plans section further defines the differences
between DER impacts on a radial vs. network system.
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Figure 14 - DER Adoption and Distribution System Maturation36

36 De Martini, Paul and Kristov, Lorenzo, Distribution Systems in a High Distributed Energy Resources Future:
Planning, Market Design, Operation and Oversight, Lawrence Berkeley National Laboratory, August 13, 2015. The
state designation and five percent penetration limit are Con Edison annotations.
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As DER penetration increases and as the DERs contribute more cumulative load reduction,
verifying DER performance will become more important to accurately forecasting demand. Monitoring
existing DER is discussed in more depth in the System Operations Section. The Company will re-evaluate
the forecasting process periodically to address any required changes driven by increased DER
penetration or greater data availability.

DERs have historically been included in the process as the various corresponding technologies
have reached a substantial impact on the forecast. Each type of DER, and the corresponding
assumptions, will be described in greater detail in the Available Resources section, below. Briefly, EE
and DR programs are the most mature, and no changes are expected in the forecasting process at this
time. The assumptions for determining the load reducing credit applied to Non-solar Distributed
Generation, such as CHP, have recently been modified. Additionally, PV and batteries were included for
the first time for the electric system and network peak demand forecasts, issued in the fall of 2015 for
the summer of 2016 and beyond. Electric Vehicles, historically calculated at the network level, are now
forecasted at a system level as well. Targeted programs will be determined, as needed based on the
results of BCA evaluations, and forecasted accordingly.

Forecasting DERs, owned and operated by third parties, inherently increases the complexity of
the forecasting process and thus makes accurately forecasting demand more challenging. By design,
there will be a time-lag in the forecasting process (to be discussed in greater detail in the Available
Resources section), to verify DERs are present and operating as expected, in order to maintain grid
reliability and safety. As DER technology matures and penetration increases, so too does the cumulative
learning applied to the forecasting process. The forecasting processes will be updated to capture
lessons learned and refine the accuracy of forecasts. To mitigate the complexity and risk associated with
increased DER penetration, verifiable and standardized data from DER sources through a secure
communications platform is required. Additional resources will be required as the volume of inbound
DER data increases.

8. Electric Peak Demand Forecast Approach

As described previously, the electric system peak forecast generally utilizes a top-down
methodology, with the exception of the Governmental sector for the first few years which is queue-
based bottom-up. The top-down methodology prepares a holistic view of macro-economic conditions
that influence electric demand and the bottom-up methodology focuses on known new business jobs
and how they are phased into the load areas. The Company uses these two methodologies based on the
availability of data.

The residential top-down econometric model considers the number of households, saturation of
air conditioning, coincident use of air-conditioners, household occupancy, and hourly use per unit of an
air-conditioner to determine sector growth. The commercial top-down econometric model considers
the number of customers by service classification, the price of electricity, and other macroeconomic
measures to determine sector demand growth. Meanwhile, the bottom-up load growth model is used
for the governmental sector for years where data is available. This means that the Company aggregates
announced projects for the initial years of the system forecast before it reverts to the top-down
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approach. The combination of top-down and bottom-up works well for forecasting demand growth as it
allows cross-referencing of the meter data and queued projects with the overall macro-economic
trends. DERs are forecasted using primarily bottom-up methodologies by counting projects or program
totals for both system and network forecasts. Energy Efficiency and Demand Response forecasts are
based on program-level projections based on historic and expected future performance. On the system,
Distributed Generation, including all solar, CHP, and energy storage are forecasted using cumulative
historical penetration, known queued projects, and extrapolated future growth rates. The details and
underlying assumptions regarding the forecasting of DER will be described in greater detail in the
Available Resource section.

In addition to DER, load modifiers for Electric Vehicles and Steam to Electric Air Conditioning are
forecasted using a bottom-up methodology. Electric Vehicle forecasting is based on current
registrations and expected growth rates for both system and network forecasts. Similarly, incremental
load growth from steam to electric air-conditioning is based on the aggregation of all customer
conversions and is provided by the Steam Operations team. Other top-down predictions may be
reviewed as an additional data point to gauge DER penetration, but cannot be relied on as verifiable
load reduction by distribution planning and, as such, are not used in the forecasting process.

For the network load areas, the combination of bottom-up and top-down methodology for
demand growth does provide a more accurate peak forecast, distributed across the networks. Networks
are forecasted both for their independent peaks (Independent forecast) and for their coincidence with
the system peak (Coincident network forecast). For the Independent forecast, the first five years are
developed using a bottom-up approach where the Company has insight on upcoming jobs. Each
individual job within the electric service territory is evaluated to determine the total load (and
appropriate phasing-in), the network location, and when it will come online. In addition, the Company
maintains a separate list for non-Energy Service jobs that are initiated outside the typical process. The
forecast is produced by adding incremental demand growth of key sectors such as Residential,
Commercial, and Governmental (NYPA). The compilation of the load growth is referred to as the
bottom-Up Process because it is based on the aggregation of projects by network. For the outer years
(beyond the fifth year), the top-down approach is applied. That is, the aggregated amount of the new
job growth is compared to the system level growth to derive the total amount of miscellaneous growth
th