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Three Empire State Plaza, 19" Floor
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Dear Secretary Burgess:

KeySpan Gas East Corporation d/b/a National Grid and The Brooklyn Union Gas
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Gas REV Demonstration Project Implementation Plans as approved by the Commission in the
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Cases 16-G-0058 and 16-G-0059. The four (4) projects are as follows:

Gas Demand Response — New Y ork City and Long Island
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MicroCHP Demonstration — New Y ork City and Long Island
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Principal Program Manager, New Energy Solutions
Nationa Grid

One MetroTech Center, 13" Floor

Brooklyn, NY 11201

Tel: 929-324-4367

Mobile: 917-816-1566
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State Department of Public Service Staff asit proceeds with the implementation of these Gas
REV Demonstration Projects.
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Executive Summary

The Brooklyn Union Gas Company d/b/a National Grid NY (“KEDNY”) and KeySpan Gas
East Corporation d/b/a National Grid (“KEDLI") (collectively “National Grid” or the
“Companies”) have used a form of demand response as a gas system management tool
for decades. In New York City and on Long Island, both interruptible and temperature
controlled (“TC”) service is offered by tariffs whereby customers switch to a back-up fuel
either upon request or automatically. However, new customer growth, extreme weather,
growth of the use of gas for power generation, and a sustained price advantage for
natural gas compared to fuel oil mean that the need for a responsive gas system
stretches the benefits offered by interruptible and TC customers. These challenges
warrant an investigation into an alternative offering. The project offering to be tested will
be a customer-centric, voluntary gas demand response (“DR”) program targeting large,
commercial, firm gas customers in locations prioritized by predicted distribution
constraints (the “Project”). Current interruptible or TC customers may also be included in
the Project. The introduction of a DR offering should allow the Companies to operate
their assets in the most efficient way possible. Furthermore, reducing peak demand may
delay the need for the gas system to be expanded to meet the needs of our customers.

Prospective customers will be asked to participate in a new program whereby they
propose a financial incentive to defer a pre-determined portion of their peak winter gas
demand. During the pilot, this demand reduction will be accomplished through remote
control by the Companies and is expected to vary with the nature of the customer’s
business. Unlike curtailments for interruptible or TC customers, the Project is being
designed so that the DR activations will be predictable in terms of length and time of day
which will allow participating customers to shift their demand without the need for back-
up fuels. By simply shifting their usage, the Project can eliminate the need for dual fuel
systems that will cause customers to rely on less-clean fossil fuels.

The Project is a test-and-learn demonstration and was designed in accordance with the
principles of the New York State Public Service Commission’s (“Commission” or “PSC”)
Reforming the Energy Vision (“REV”) Proceeding. The Project was approved through
the 2016 KEDNY and KEDLI rate proceedings.” The purpose of this implementation
plan is to describe National Grid’'s detailed execution plans for the Project.

The Project was designed to align within REV policy outcomes in several ways, including
the potential to establish and “animate markets” for peak gas demand. National Grid
believes that it is possible to create more mutually beneficial relationships with
customers by leveraging critical infrastructure, customer outreach and engagement,
energy insights, and actionable information. Toward that end, the following attributes of

! Case 14-M-0101, Proceeding on Motion of the Commission in Regard to Reforming the Energy Vision (“REV
Proceeding”).

2 Case 16-G-0058, Proceeding on Motion of the Commission as to the Rates, Charges, Rules and Regulations of KeySpan Gas
East Corporation d/b/a National Grid for Gas Service; Case 16-G-0059, Proceeding on Motion of the Commission as to the Rates,
Charges, Rules and Regulations of The Brooklyn Union Gas Company d/b/a National Grid NY for Gas Service et al., Joint Proposal
(filed September 7, 2016), Sections 9.9 & 13; and Order Adopting Terms of Joint Proposal and Establishing Gas Rate Plans (issued
December 16, 2016).
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a successful gas DR program will be measured or estimated from the Project results:
¢ Cost per “Unit” (defined as 500 cubic feet per hour of demand reduction)

Total Demand Reduction per Customer

Market Penetration

¢
*
¢ Gross Demand Reduction Potential
*

Potential for Capital Deferral

¢ Customer Satisfaction

The results of the Project will be reported to the PSC and recommendations will be made
for either a full-scale program or further study based on the results of the Project and the
projected benefits and need at that time for a larger DR program.

1.00 Demonstration Project Design

The purpose of the Project is to assess the costs and benefits, for both customers and
the Companies, of a DR program focused on process commercial gas customers with
firm service. These costs and benefits will inform future rate design and will help
National Grid to determine which offerings are most valuable to large customers.
Participation in the Project will be on a voluntary basis and will involve the deferral,
partial or total, of verifiable peak gas demand through direct control of customer
equipment. The Project would be operationally similar to TC service offered by the
Companies. As in electric DR, there will be no requirement for back-up fuel and/or
systems. The Project will prioritize areas on the gas distribution system where current
models and empirical data indicate pressure is projected to be at, or near, the minimum
pressure for safe operations during a peak day. The incentives to motivate different
customers will be determined along with the benefit to gas system planning, operations,
and any other benefits.

The Project scope was developed with the intention of demonstrating a reduction of load
in the NYC and LI service territories. To simplify discussions with customers, the goals
of the Project have been described in terms of “Units,” a unit of measure that represents
500,000 BTU per hour (“BTUH") or 500 cubic feet per hour (“cfh”) or 0.5 dekatherms per
hour (“DTh/hr”). The budget is based on a reduction of 160 Units for NYC (80 DTh/hr)
and 120 Units for Long Island (60 DTh/hr). This represents roughly 0.14% of the peak
hour load for each of these service areas. The scaled-up potential for both markets is
described in Section 1.40. Based on the existing firm commercial and industrial (“C&l”)
population that is eligible for participation, it would be possible to achieve more than 2%
reduction in peak hour load for each of the service areas through a DR program. This
would more than offset the average annual peak day growth, thereby helping to create
the capacity needed to add new customers to the system.
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1.10 Project Component Details
1.101 Operational Logistics

There are two primary aspects to the operational part of this Project: equipment control
and data measurement.

1.1011 Equipment Control

National Grid has years of experience in the electric DR world. Gas DR, however, is
uncharted territory. It is not yet known how customers will respond and what their ability
to shed load will be. In order for DR, whether electric or gas, to be useful, the reduction
of demand must be reliable so that it can be used for planning. While we are
ascertaining the ability of our customers to reduce demand over the course of the
Project, equipment control will be accomplished via direct load control using a remote
switching device.

A remote switching device, in this case, refers to a device that will receive a command,
either via Wi-Fi or a cellular network, and affect an interruption in the operation of
connected equipment. ldeally, the remote switching devices will feature two-way
communication that will allow them to collect usage data as well. If the device features
two-way communication, it will be connected to the gas metering equipment. The
connection with gas metering would be of significant benefit when implementing
dynamic load reduction in the scaled version of the Project. For the Project, all
equipment will be controlled directly and the reduction will be based off of nameplate
data.

The target for each participating customer will be a 25% reduction of peak load though
isolation of a portion of the customer’s process equipment, such as commercial ovens
and laundry equipment. It is possible that a customer’s heating system would be
considered for participation but that will be determined on a case-by-case basis to
ensure a safe operating condition.

The remote switching devices will provide direct control over individual pieces of
equipment through integration with either the electronic controls for individual pieces of
equipment or the building management system. Based on the experience gained as
part of the Program, it is possible that National Grid will switch to a model that includes
an offering for voluntary, variable, customer-controlled demand reduction, which would
mirror the setup of an electric DR program. It will be essential to have the ability to
verify the demand reduction to make a variable offering tenable, which is the reason for
the rigorous data measurement setup in this Project.

1.1012 Data Measurement

Measurement will be based on either the pulse output of the gas meter or on the signal
from the Encoder Receiver Transmitter (‘ERT”). Based on the requirements that were
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determined by National Grid’s engineering team, this data must be recorded in intervals
no larger than five (5) minutes. The data will be used to verify the demand reduction
achieved by a specific participating customer. Data can be collected by the Companies
during their normal meter reading processes or it can be transmitted by a supplemental
device, such as a remote switching device. If customer usage data will be collected and
transmitted by a remote switching device, National Grid will ensure that proper steps are
taken to protect the customer’s proprietary information. A process flow for the DR
activation, and the corresponding data, was developed in collaboration with National
Grid’'s Customer Meter Services, Meter Data Services, and Gas Control. The process
map is shown in attached Appendix D and demonstrates the data flow for two of the
vendors that were assessed to support the Project.

The data obtained from large participating customers will be advantageous to National
Grid as this data will help to inform long-term planning and system operation. To the
marketplace, this data represents a resource that could be managed to achieve
operational and financial efficiencies, as we have seen on the electric DR side. Given
the limited scale of the Program and the lack of industry experience for gas DR, the
value of this data is not clear. One of the goals of the Project is to gain experience
regarding the pricing and program structure needed to motivate the marketplace. In the
future, especially if the Project is implemented at scale, it is envisioned that a
marketplace would emerge surrounding gas DR. Until it is clear that gas DR is
worthwhile, the marketplace will not develop an offering. As the service provider of last
resort, National Grid will attempt to catalyze the market for gas DR.

The nature of the Project made a request for proposals (“RFP”) with vendors the most
logical approach. The RFP included a minimal amount of technical requirements to
ensure that vendors had flexibility to propose a solution from within their slate of
offerings that would best accomplish the Project’'s goals. The technical requirements
offered to vendors were that their solution should address:

Required capabilities
- receive a signal, either via Wi-Fi or a cellular network
- interrupt the electrical controls for a piece of equipment

Optional capabilities:
- record customer usage data in intervals no larger than five (5) minutes
- control multiple pieces of equipment
- store usage information in the event of communication interruption

It is expected that customer usage data will be sent from the
devices to data servers to be analyzed. These servers could
be the property of National Grid or the vendor. In the case of
the use of vendor servers, National Grid will ensure that data
security is maintained and the appropriate Non-Disclosure
Agreement is executed to protect confidential customer
information.
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In addition to the vendor, National Grid has explored the possibility of making use of a
Demand Response Optimization and Management System (“DROMS”). Such systems
can feature the ability to record a 10-day usage profile prior to an activation event,
perform a regression based on weather, and forecast customer usage. This would
assist with assessment of customer participation and system impacts related to the
Project. Additionally, customers would be likely to have access to this data, which
would make it a valuable resource for the customer and National Grid’s sales teams and
energy efficiency group.

1.1013 DR Season Specifics and Communication

The DR Season will run from December 1 through March 1. DR activations may be
called at any time during the DR Season though it is anticipated that they will be called
primarily on weekdays as that is the peak for process load. Activations will last from
6AM to 9AM and National Grid will call a maximum of six (6) events during a given DR
Season. The Companies anticipate calling a minimum of four (4) events for the first DR
Season to ensure that the system is functioning and to gather data that will inform years
two and three of the Project.

Prior to the start of the DR season, the Company will conduct a “dry run” of the DR
Systems to verify successful operation. The DR System comprises the National Grid
owned control module, equipment control wiring and components, and metering
equipment. This dry run will be conducted during the month of November. For the first
year of the Project, a successful dry run need not include 100% of the participating
customers as some might still be in the process of being connected when the dry run
occurs. The dry run will be scheduled to include the maximum number of customers to
the extent possible and will occur at 6AM to simulate an actual activation but the dry run
will not necessarily last for the full three hours. At the Companies’ discretion, the dry
run can be ended after a sufficient length of time to verify system operation. Customer
participation in the dry run will not be incentivized as part of the Project. A failure during
the dry run, meaning either that the remote switching device fails or that the piece of
customer equipment continues to operate, will require a site visit and remediation prior
to the start of the DR Season. All customers will need to demonstrate a successful
activation response annually before they will be eligible to earn incentives based on
their successful performance during activations in the upcoming DR Season.

Customers will be notified for any DR activation at least 48 hours in advance, per
regulatory requirements. When possible, notices can be issued in advance of the
deadline to ensure customers have sufficient time to make any necessary changes.
Customers will also be notified on the morning of the event as a reminder. Notification
will occur via at least two of the three following methods: voicemail, email, and text
message. Customers will be responsible for providing accurate contact information and
for updating National Grid regarding any changes. Part of the dry run process will be to
ensure that customers have received advance notification. Once the channels of
communication have been confirmed with an individual customer via a successful
notification receipt, a record of the issuance of a notification via the same protocol shall
constitute an official notice. The Companies will explore the possibility of issuing
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notifications with an acknowledgement functionality which would provide a more
complete record.

At the end of each month of the DR Season, the Gas Demand Response Team, or
other designated National Grid group, will produce a monthly report for each customer.
This report will highlight the number of activations that occurred during a given month,
the Unit reduction offered by the customer, and the incentive that was earned through
participation. This data will also be aggregated in a “DR Season year-to-date summary”
that allows the customer to know what they can expect in terms of a payment at the
conclusion of the DR Season. There are several reasons that this will be valuable. First,
it will give customers a sense of membership and community for their participation in the
Project. Second, it will provide a forecast of the amount of money they could receive via
continued participation. Third, it will motivate customers not to violate the Project rules
and risk loss of payment. Finally, it will keep customers excited throughout the DR
Season, which is the time when they will be inconvenienced. A short-time interval
between a DR activation event and an update on a given customer’s performance will
help customers to associate the positive benefits of participation.

1.102 Competitive Bid Process

As part of the application for the Project, customers will be asked to submit a bid price
for reduction of peak capacity for each piece of equipment they wish to be considered
for participation. This bid price will be in $/Unit. As described above, a Unit will be
500,000 BTUH, 0.5 DTH per hour, or 500 cfh. For the purposes of the Project, the
number of Units offered for a given piece of equipment will be determined based on the
rated input BTU/hr requirements. Customers must submit, and have accepted, bids for
a minimum of 1 Unit of demand reduction. Once a customer has crossed this threshold,
bids for partial Units can be submitted. If the customer is submitting a bid for a piece of
equipment that represents a partial Unit (i.e., 100,000 BTUH represents 0.2 Units) the
price must still be bid in $/Unit. The customer will be responsible for providing a bid that
accurately represents their desired payment for a given piece of equipment.

The bids will be submitted for each piece of equipment or, if desired by the customer for
a specific group of identical equipment (i.e., multiple ovens). This will allow for the
evaluation of each piece of equipment individually. Customers will bid with the
understanding that they might have certain pieces of equipment approved for
participation while other pieces are not selected. In no case will a customer be allowed
to participate with less than 1 Unit worth of demand reduction. Selecting bids at the
equipment level will allow National Grid to maximize participation in the Project which is
critical for determining system impact, while also allowing the Companies to identify an
appropriate market price for incentives. The level of granularity in the bidding process
will afford National Grid insight into incentive pricing and participation according to both
customer SIC code and equipment type. A draft of the Customer Application, Technical
and Eligibility Requirements, and marketing flyer can all be found in Appendix B of this
implementation plan. An excerpt from the draft Customer Application form displaying the
table for incentive bids is shown below:
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List all gas-fired equipmeant on the Spacified Matural Gas Account to De enrollad in the Matural Gas Demand Response Program, _
ungar Diract Load Control. (Must be complated in order 1o participate in the Natural Gas Demand Response Competitive Big Procass.)

Gas Fired Equipmeant Quantity BTUH Input Customer's Indicative National Grid'z Customer's
Rating/CFH Dezired Incentive Amit. Final Offer Initialz
pear Unit in 525 Incrementz | (S/Unit) Accepting
{5 Unit whers 1 Unit = Final Offer

1/2 DTH/HR or 500,000
BTUH or 500 CFH)

10)

Total BTUR'CFH for CFH
Gas DR Program:

All bids must be received by September 1% of each year for evaluation, which will
commence immediately thereafter.  National Grid reserves the right to accept
applications after the deadline has passed. Bids will be evaluated by the Companies in
a manner which, at the discretion of National Grid, maximizes the Project’s benefits. To
this end, preference will be given to bids that help to accomplish three specific goals:

1) Minimize $/Unit
2) Maximize participation from customers in constrained areas
3) Minimize capital costs by maximizing participation from each customer

The competitive bid process is outlined in the following process map:
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Competitive Bidding Process

Second outreach to
hold-out customers

Does expected # o
units meet goal?

Update budget/
forecasts

I Yes

Sales team
contacts
customers

Develop preliminary list
of interested customers

Does expected #
of units meet
goal?

Yes

!

Customers will complete the form and provide an
incentive bid for each piece of equipment that
they hope to include. Bids will be in $25
increments

If we are still under budget after making the
initial round of offers, customers could be
notified that they can reduce their bid prices to
the to participate in the program.

If too many customers wish to participate,
preference will be given to customers who
already have equipment included to minimize
project capital costs.

Visit customer sites to
validate equipment

Y

If not collected during
outreach, provide
application form to
customers

\ 4

Collect applications by
9/1 and determine
pricing

v

Send notification of
price threshold and
participating
equipment to
customers by 9/30

Did any customers
reduce their bid to
participate?

Bids will be assessed by National Grid to prioritize the
following criteria:

e Minimize $/unit

. Maximize participation from customers in
constrained areas

. Minimize capital costs by maximizing participation
from each customer

Yes

l

Update budget
and equipment

list

Finalize customer
@
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As outlined in the process map, customers will be notified as to which bids have been
accepted once the evaluation is complete. Some customers may choose not to accept
the offer made by National Grid. In such case, the Companies reserve the right to
reevaluate bids and to issue additional offers. When possible, additional offers will
prioritize customers who are already participating to minimize capital costs by not
requiring another remote switching device.

All bids will be evaluated with the intention of maximizing the number of customers who
are located within constrained areas of the gas distribution system. Constrained areas
were determined by working with the Companies’ engineering departments to produce
system models, based on both empirical and theoretical data, which demonstrate any
system areas that are approaching minimum allowable operating pressure during a peak
day. When these heat maps were completed, the list of potential customers, identified
based on their rate code and annual consumption, were overlaid on top of the heat
maps. This allowed the potential customers to be placed into tiers. For the purposes of
the Project, the tiers are:

1) Highly constrained area
2) Somewhat constrained area
3) Unconstrained area

1.103 Payment Logistics

For the sake of simplicity and given the temporary nature of this Project, customers will
not be required to change their service class rates to participate in the Project.
Customer incentives for participation will be paid via check within 90 days following the
conclusion of the DR Season. A shorter payment period might be possible once there
is additional automation. The system that the Companies have chosen for preparation
of incentive payments for the Project relies on existing systems, which should minimize
errors. If the Project is determined to be appropriate for scale-up, an analysis of the
most efficient way to provide incentives to customers will be performed.

1.104 Annual Review

A key component of the Program is to assess whether or not gas DR provides a positive
benefit to the gas system in terms of reducing peak period constraints and, additionally,
if it is less costly than more traditional approaches to alleviating constraints, such as
installing new upstream infrastructure. A review of the performance and benefits of the
Project will be completed at the conclusion of each DR Season with the goal of
completing the review by the end of July so that any lessons learned can be
incorporated into the planning for the upcoming season.
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Analysis of the operational impacts of the Project will be based on the measured
pressures during peak periods, updated system models, and assessments of customer
demand curves. National Grid has the ability to measure pressure at various points
throughout the gas distribution system. These data points are used to refine the
theoretical models that are produced by the Stoner modeling system®, which was the
basis for the Companies’ heat maps. National Grid will record updated pressures
during peak periods to determine the impact of gas DR. This will allow the Companies
to produce new heat maps, using the same method as before, and to compare whether
or not the Project has alleviated constraints and, therefore, affected the potential for
adding incremental gas customers within the previously constrained area. In addition,
customer load curves will be produced by the DROMS to quantify the reduction in
customer demand during a DR activation. This will be can compared to the nameplate
data that was provided by the customer to obtain an efficiency score for each customer,
which can in turn be analyzed by customer type, equipment type, and comparing to the
pre-season customer assessment.

If it is found that the benefit-to-cost ratio for a gas DR program is positive and
represents a lower cost alternative to system reinforcement, the annual review will
include a section regarding how to modify the program so that the marketplace can
replace the gas utility for program operation. This section will include a financial
assessment of the Project. The nature of the Project is such that it should always
perform at or under budget and the section of the annual review that speaks about
scalability should address how that could be maintained if such a gas DR program is
deployed at scale. Where possible, National Grid will use existing methodologies for
assessing DR programs.

1.11 Participant Eligibility

Each gas demonstration project will be documented through a brief site agreement
describing the benefits, rights and responsibilities for participating customers. In addition
to the general requirements for participation in all National Grid gas demonstration
projects, which are:

National Grid gas customer

Technical suitability

Gas accounts in good standing

No financial encumbrances

Suitable insurance

Buildings properly maintained with no outstanding permit violations
¢ Easy access for service and data collection

L R 2R R 2R BN 4

Customers will need to have annual consumption above the minimum thresholds, which

% Stoner is a hydraulic modeling software package used by National Grid's Operations group to develop a model of the
gas network. This model is based on theory and then verified using observed pressure data. Producing these models
is part of National Grid’s normal business practice. The models are updated annually.
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are 4,000 DTh/yr for NYC customers and 6,000 DTh/yr for Long Island customers, and
not be one of the excluded use types (e.g. standby/backup equipment, Compressed
Natural Gas (“CNG”) stations, distributed generation (“DG”) facilities, Combined Heat
and Power (“CHP” or “Cogen”) systems).

1.12 Customer/Stakeholder Engagement and Communications

The Project is relatively small in terms of customers, twenty (20) in NYC and ten (10) in
LI, so the communication will be tailored to the Project. The first choice for
communication will be National Grid’'s Gas Demand Response Team working with the
Strategic Sales group to leverage existing customer relationships. The Sales team was
instructed to review the potential customer list to identify a few with whom they have
strong relationships to engage in first round outreach. Additionally, the Companies will
leverage relationships that the selected vendor possesses. DR vendors might have
existing relationships with electric DR customers who, given their familiarity with DR, are
likely to be more receptive to the idea of gas DR. National Grid will also support efforts to
engage potential customers via community and government affairs representatives and
through existing sales and marketing channels including:

¢ Targeted direct mail in collaboration with partners
4 Outbound telemarketing

¢ National Grid sales and community representatives
¢ Social media

Large-scale marketing and advertising is not necessary or justified for the Project.
Participants are expected to be tracked by the GridForce customer relationship
management system.

Customer education and engagement will be a critical part of the Program. Gas DR for
firm customers, as has been stated, is a relatively new concept for National Grid, which
means it will also be new for the Companies’ customers. For this reason, the
Companies will endeavor to work primarily with customers who have a higher level of
understanding of their equipment and a strong relationship with National Grid. The
Project will function as a partnership so there is a need to ensure that there is a strong
foundation. Initial customer meetings to explain the Project will involve National Grid’s
Sales team and the Gas Demand Response Team. These will leverage the marketing
assets, included in the Appendices, which have been designed based on existing electric
DR materials to educate customers about the nature of the Project. Following the initial
customer visit, there will be several touch points for customers, including, but not limited
to:

¢ Acknowledgement of receipt of Customer Application

¢ Site visit by enablement contractor and/or National Grid staff
¢ Return of bid form following bid evaluation

@ Acceptance of final bids
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¢ Site enablement
@ Pre-dry run communications
¢ Site visits following dry run to rectify errors (if needed)

The Gas Demand Response Team will also work with National Grid’s Marketing and
Customer groups to develop a satisfaction survey that will be distributed to participating
customers. This will garner insights from participating customers on the Project, DR
activation events, and incentive payment that will inform future years.

1.13 Background on Gas Demand Management

Demand response is a concept that has been used by gas utilities as a tool for capital
efficiency as early as the 1960’s. It has been more recently used in a different manner by
electric utilities and network operators as a means of prioritizing clean generation,
impacting supply markets, and supporting overall reliability. It is possible that some of
these benefits could be achieved by gas utilities through expanded demand response.
Exploring this feasibility is the basis for the Project.*

National Grid has offered voluntary Interruptible and TC programs to customers for many
years with about 3,900 TC customers in KEDNY. The importance of these programs
was highlighted during the 2013/2014 heating season, often referred to as the “Polar
Vortex” both in KEDNY’s and KEDLI's operations and also regionally.®> Despite the
growing importance of interruptible and TC programs, there are necessary but punitive
aspects to participation, such as the need to maintain a back-up system. This is viewed
negatively by customers, is difficult to enforce, and generally skews the value of the
service to customers.

Furthermore, customer demand for new natural gas service remains stable regardless of
price but gas service requests clearly increase when the relative cost of heating oll
increases. The addition of new customers benefits both new and existing customers but
the variability in new demand for infrastructure can add a reactive element to system
planning. The extent to which a gas DR program for large commercial customers could
benefit or defer gas reinforcement costs will be investigated.

During the 2013/2014 heating season, portions of the Northeast also experienced spot
gas price commodity instability which had more impact on electric generation prices than
gas heating pricing. A similar situation occurred during California’s energy crisis in
2000. While evaluation of potential commodity market impacts are beyond the scope of

415 Degrees of Separation: DR for Natural Gas is Closer Than You Think”, ENRNOC, NARUC,7/23/12

® Promise Delivered: Planning, Preparation and Performance During the 2013-14 Winter Heating Season, American Gas
Assaociation, Arlington, VA, September 2014, available at:
https:/Awww.aga.org/sites/default/files/legacy-assets/Kc/winterheatingseason/Documents/Promise%20Delivered%20-
%20Full%20Report.pdf
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the Project, the scale of potential DR will be assessed and a recommendation made for
further study.

The overall purpose of the Project is to assess the potential for a new market for large
gas DR programs. The Project will combine the beneficial aspects of electric DR and
gas interruptible programs into a new customer-centric program and determine:

1) Will it be attractive to customers?
2) What unit costs can be expected by market segment?
3) Could it be scalable?

The Project will focus on large, firm gas customers with process loads initially, followed
by gas heating customers. DR will also be evaluated as an option for non-firm gas
customers. The results will be compared to the results of other REV demonstration
projects, such as mass market residential concepts (e.g., Wi-Fi-enabled thermostats for
heating in the Clifton Park, New York electric REV demonstration project)® and projects
in National Grid’s affiliate companies in New England.’

1.20 Test Statements

National Grid will test the validity of the hypotheses shown in Table 1, Test Statements,
below. The results of hypothesis testing will be tracked and documented and then used
to inform and modify subsequent offerings to large commercial gas customers in NYC
and LI

Tablel: Test Statements

Overarching Test If... Then...

Statement

A gas distribution A. A sufficient positive  Large commercial gas customers will
utility can engage financial incentive is participate in peak gas load reduction.

large gas customers offered to customers...
in a program to

B. Customer adoption ~ The Companies will be able to better
manage peak loads.

Is sufficient to offset manage their gas reinforcement
peak load growth... budgets and assess their ability to offer
service to new customers.

6 Case 14-M-0101, Proceeding on Motion of the Commission in Regard to Reforming the Energy Vision (‘REV Proceeding”);
National Grid Clifton Park Demand Reduction REV Demonstration Project — Implementation Plan (filed January 17, 2017).

! See https:/Mww.nationalgridus.com/MA-Home/Energy-Saving-Programs/Connected Solutions
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Test Statement

Hypothesis

Customer Interest

We believe...firm commercial
customers will be interested
in curtailing their demand
during peak periods in
exchange for an incentive
payment.

Incentive Amount

We believe... customers will
participate at an incentive
amount that maximizes their
benefit.

Utility Benefit

We believe...that the gross
potential for demand
reduction is significant and
that demand response can be
a viable tool for system
planning.

SIC Code

We believe... certain SIC
codes will prove to be better
candidates for participation in
the Project.

If... customers have the
ability to earn sufficient
incentives without needing to
install backup equipment,

If... payments to participating
customers exceed those
customers’ revenue loss plus
their perceived risk premium
for

that business,

If... the Project results in a
measurable operational
impact that results in capital
deferral exceeding project
costs,

If... the gross potential
demand reduction projected
from the Project results is
similar in scale to the long-
term annual growth rate of
peak demand,

If... targeted customers in
constrained areas of the gas
distribution system
participate and alleviate
constraints,

If... the equipment at a
customer’s facility can be
generally known based on
SIC code,

If... A nominal 25% reduction
in peak load in buildings in
specific types (i.e., by SIC
code) does not result in
discontinuance of operations,

Then... they will be
willing to curtail their
gas demand during
peak periods.

Then... they will
maximize their
participation.

Then... agas DR
program will be
beneficial for National
Grid.

Then...it may be
possible to add
additional gas
customers without
capital investment.

Then... the need for
distribution system
reinforcement projects
might be postponed.

Then... the viability of
participation for a given
SIC code can be
assessed.
Then...those SIC codes
will have minimal
financial hurdles to
participate in the
Project, which should
maximize participation.
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1.30 Test Population

The initial market size for the Project is large, primarily firm commercial customers.®
Existing interruptible and TC customers will only be approached for participation in
the Project if they have been approved by National Grid’s Engineering group,
meaning that their load is small enough not to impact a peak day, and if the
potential customer base provided by firm customers does not yield enough
subscription to meet the Project goals. As part of the Project, additional potential
scenarios will be developed. While there are several parameters to be considered
such as size, current load factor, subjective reduction potential, and market
penetration rate, one conservative scenario of demand reduction potential from
selected SIC codes is as follows:

NYC Long Island
No. Therms/yrea.  hrs/yr DTH/Hr Curtail  Amount No. Therms/yrea.  hrs/yr DTH/Hr  Curtail Amount

Hospital 133 201,695 1,500 1,788 15% 268.3 98 258,585 1,500 1,689 15% 253.4
Nursing Homes 81 100,315 1,500 542 10% 54.2] 116 56,564 1,500 437 10% 43.7
Residential Healthcare 26 85,277 1,500 148 10% 14.8 45 38,106 1,500 114 10% 11.4
Health & Psych 47 49,496 1,500 155 10% 15.5 67 29,473 1,500 132 10% 13.2]
Multi-Family (20+) 3,894 5,827 1,000 2,269 10% 226.9 108 7,213 1,000 78 10% 7.8
University Buildings 206 41,828 1,000 862 25% 215.4 205 12,537 1,000 257 25% 64.3
Supermarkets 54 301,927 1,500 1,087 25% 271.7, 112 235,817 1,500 1,761 25% 440.2
Food/Bakery 41 44,782 2,080 88 25% 22.1 38 14,902 2,080 27 25% 6.8
Dairy 6 74,243 2,080 21 25% 5.4 28 389,743 2,080 525 25% 131.2
Comm'l Laundry 426 7,504 2,080 154 25% 38.4 210 8,791 2,080 89 25% 22.2
Bottling 6 161,338 2,080 47 25% 11.6 - - - - -
Pharma - - - - - - 250 18,258 2,080 219 20% 43.9
Printing - - - - - 45 31,527 2,080 68 20% 13.6
Food Prep 41 44,782 2,080 88 25% 22.1] - - - -
Plastics - - - - - - 15 32,592 2,080 24 20% 4.7
Newspapers 15 19,984 2,080 14 25% 3.6 26 41,971 2,080 52 20% 10.5
Hotel/Motel 64 36,011 2,080 111 15% 16.6 93 20,999 2,080 94 15% 14.1
TOTAL 5,040 1,186.5 1,456 1,081.0

DTH/hr DTH/hr

Table (2)

For New York City, the amount of peak load reduction that could be achieved from the
loads highlighted in this table is approximately 1.8% of the peak system load average from
2013-2015. This exceeds the average annual rates of growth in peak load forecasts,
which are 1.7% in New York City and 1.8% on Long Island. However, the Project will be
focused on a more modest scale. As mentioned in 1.00 above, the goal for demand
reduction is 80 DTh/hr (160 units) for NYC and 60 DTh/hr (120 units) for Long Island. This
is amount that the demand will be reduced for each DR activation event. NYC represents
a greater total reduction in demand but a smaller reduction per customer. This is due to
the fact that NYC tends to be populated by residential and multi-family buildings, which
have lower usage when compared to production facilities.

8 For NYC, large customer targets are initially assumed to have a 4,000 DTH annual usage each and for Long Island, a 6,000 DTH
annual usage each and both with equipment typically operating for 1,000 full load hours annually.
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1.40 Test Scenarios

Table 3: Test Scenarios

Scenario Description
Unit Cost
$ expanded per A convenient “Unit” of demand reduction will be established.

“Unit” of demand |njtially one “Unit” will represent % DTh/hr or 500,000 BTUH.
reduction Through an open solicitation or bid, where feasible, the necessary
price of a “Unit” will be established by SIC code.

Demand Reduction per Customer

Actual load National Grid will estimate the load reduction potential that each
reduction potential type of customer can be expected to offer by SIC code. While the
per customer for priority target is customers with process loads, reduction in peak
process and heating loads are also possible but are expected to be a lower
heating loads proportion than process loads.

Market Penetration
Predicted market  National Grid will estimate the attainable market penetration rate in

penetration rate any customer segment that participates by SIC code. Preliminary
market sizing is based on 15% for all SICs.

Gross Demand Reduction Potential

Significance of National Grid uses the results to estimate the gross demand
demand reduction  reduction potential and compare to total peak load measures and
potential the long-term average growth rate of peak demand.

Potential for Capital Deferral

Potential Impact National Grid will use the results from the Project to perform a
on gas system scenario analysis to estimate the potential gas system benefits if
planning deployed at full scale where needed.

Customer Satisfaction

Satisfaction with the National Grid will assess the customer satisfaction of the Project
prospective service participants and compare with any existing data regarding the
compared to current interruptible and TC programs in New York City and on
existing programs Long Island.
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1.50 Milestones and Checkpoints

Table4: Milestones

nationalgrid

Action Items Timing Process Owner and Support

Work w/ Procurement group to develop 6/30/17 Commercial Demand

RFP for vendors Response Team

Work with Long Term Planning and 1/31/17 Commercial Demand

Operations Engineering to obtain heat Response Team

maps

Automation Interface and 11/30/17 Gridforce Champion

Enhancement field for DR customers

Market research to overlay heat maps  3/31/17 Market Research,

with target customers to identify Commercial Demand

potential non-residential customers by Response Team

usage

Research and interview final qualified 5/31/17 Commercial Demand

vendors Response Team

Legal to develop “Customer 6/30/17 Legal, Regulatory, Business

Agreement” and “Vendor “Agreement” Development, Strategic Sales

Install necessary site equipment 11/30/17 Commercial Demand
Response Team, CMS

Marketing to develop communications  6/30/17 Marketing

Strategic Sales and Gas Sales Support 11/30/17 Commercial Demand

to sign-up customers for the Project Response Team, Strategic
Sales

Develop internal pricing mechanism 3/31/17 Commercial Demand
Response Team

Set up processes to issue payment 11/30/17 Commercial Demand

with 90 days of the conclusion of the Response Team

DR Season

Work with Advanced Data Analytics 11/30/17 Advanced Data Analytics

group on cost / benefit and payment

Coordinate communication methods 9/30/17 Commercial Demand

between Gas Control with winning Response Team

vendor for the Project.

Train Sales Team and/or Call Center 7/131/17 Commercial Demand

Reps on the Project. Response Team

Dry run test of DR system. 11/30/17 Commercial Demand

Response Team
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Determine methodology on how to 4/31/18 Commercial Demand
claim carbon reduction benefits. Response Team

Go Live activation of signed 3/31/18 Commercial Demand
agreements w/participating customers Response Team
(i.e., curtailing usage)

Issue payments within 90 days of 4/31/18 Commercial Demand
conclusion of DR Season Response Team
Begin to confirm and quantify financial  7/31/18 Commercial Demand
and distribution system benefits (e.g., Response Team

avoided infrastructure costs, customer
savings). Quantify how many
additional customers could be added to
gas distribution system (in MCFH) and
approximate New Distribution Revenue
(“NDR”) value to National Grid.

Take lesson learned and apply to 3/31/19 Commercial Demand
2018-2019 Project year. Response Team
2019 Project Year Go live activation of  3/31/19 Commercial Demand
signed agreements with participating Response Team
customers (i.e., curtailing usage).

2019 Project Year Issue payments 4/31/19 Commercial Demand
within 90 days of conclusion of DR Response Team
Season

2019 Project Year Confirm and quantify 7/31/19 Commercial Demand
financial and distribution system Response Team

benefits (e.g., avoided infrastructure
costs, customer savings). Quantify
how many additional customers could
be added to gas distribution system (in
MCFH) and approximate NDR value to

National Grid.

2019 Project Year Quantify 7/131/19 Commercial Demand
approximate annual carbon reduction Response Team
benefits.

Progress on implementation and Monthly Commercial Demand
Project performance to be reviewed Response Team

during National Grid Jurisdiction’s
monthly performance meetings. If any
issues are identified, NY Jurisdiction
will require a performance
improvement plan.

Note: As the Implementation Plan is an evolving, working document,
refinements to scope of work and milestones are expected as the
Project progresses. Modifications will be captured in quarterly
reports and meetings with Staff.

18| Page



1.51 Checkpoints

nationalgrid

Table5: Checkpoints

Scenario

Description

Unit Cost

$ expanded per
“Unit” of demand
reduction

Measure: Per unit present value (“PV”) of costs and payments
($/DTH/hr)

How and When: End of each heating season

Resources: Project Manager

Target: Cap below normal winter distribution charge for Project.
Solution if off-target: Review and revise offering

Demand Reduction per Customer

Actual load
reduction potential
per participating
customer for
process and
heating loads
Market Penetration
Predicted market
penetration rate

Measure: % reduction of customer’s historical winter peak
How and When: Beginning each heating season
Resources: Project Manager

Target: Average of 25% process and 10% heating loads.
Solution if off-target: Review and revise offering

Measure: Participant count

How and When: End of each year of operation
Resources: Data analytics

Target: 15% of customers in each SIC code
Solution if off-target: Review and revise offering

Gross Demand Reduction Potential

Significance of
demand reduction
potential

Measure: Gross Potential in DTh/hr

How and When: End of 2" year of operation
Resources: Gas System Operations

Target: 80 DTh/hr in NYC and 60 DTh/hr on LI
Solution: Review and revise offering

Potential for Capital Deferral

Potential Impact
on gas system
planning

Measure: Per unit PV of costs and payments ($/DTH-hr.)
How and When: End of 2" year of operation

Target: Comparable to per unit growth capital

Resources: Gas Engineering

Solution if off-target: Review and revise offering
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Customer Satisfaction

Satisfaction with the Measure: Percent of Participants “satisfied” or better.

prospective service How and When: End of each heating season

compared to Resources: Survey

existing programs Target: Exceed Interruptible and TC. Similar to electric.
Solution if off-target: Review and revise offering

1.60 Conditions and Barriers

The following list includes key dependencies and potential barriers that are
anticipated may need to be addressed during the progress of the Project:

¢ Support from Instrumentation Group

Variability of communications options

Metretek Installations Dedicated Customer Phone line needed
AMI/ Itron Fixed Network (IT)

Uncertainty as to proper amount to incentivize customers to participate
Budget flexibility (Capital vs Ops Budget)

L R R 2R B 2

2.00 Project Structure and Governance
2.10 Project Team

All Gas REV demonstration projects are implemented by the Customer Solutions
group in New Energy Solutions and include the following:

- Overall Gas REV Program Administration Chris Cavanagh
- NES Procurement John Spring

The Gas Demand Response Demonstration Project is implemented by the following
team:
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Table 6: Project Team

Tom
Frank

Brandon
Amanda
Keith
Fouad
Owen
Derek
Jillian
Christine
Dave
Jerry

Amerige Gas Control
Duggan Customer Business
Development
Dyer Program Strategy
Santangelo Engineering
Sperling Sales & Program Ops
Dagher NES
Brady NES Program Manager
Salisbury Procurement
Piccone Legal
Kiviat Marketing
Angelone CMS
Viola CMS

2.20 Roles and Responsibilities

Table7: Project Roles

National Grid Role /
Responsibility

Description

Support conceptual design and
lead detailed program
implementation

Recruit customers

Provide payment to customers
Operate systems and
communications

Customer

Participate in program as
agreed.
Vendor

Provide Equipment or Service

Provide necessary data, and expertise for the Project
design work

Conduct outreach campaign competitive solicitation for
peak load reduction

Process payment as pre-arranged

Gas control center will notify participating customers
and will isolate selected equipment remotely

Description
Provide access to equipment and data.

Description

Provide, maintain and/or operate equipment control
devices
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2.30 Governance

The Gas Demand Response demonstration project is being managed through National
Grid’s NES team and is solely responsible for successful implementation. In accordance
with the rate case, one incremental project manager has been hired specifically for the
gas REV program which includes the demand response demonstration project. In
addition, the Customer Solutions team in the Customer area is providing additional
project management support. All projects in the gas REV Program are being included in
an existing Performance Excellence (PEX) hub
prior to any spending. The Project is supported
by a dedicated procurement team in NES. In
addition, there is substantial support required by B i i

several departments and groups and each is ect &' Changhg’ regulekony paradom
identified in the project timelines in Section 3.00. 21 . E::::c'::"‘:ffp':::::"‘"’

In accordance with National Grid policies, the
entire Gas REV demonstration program requires
the approval of the Senior Executive Sanctioning
Committee regardless of size. This approval covers all capital and first year expenses
and the approval process will be repeated for years 2 and 3 of the Project.

Since the Gas REV demonstration funding was included in the KEDNY-KEDLI rate case
order, implementation plans have been submitted to the Regulatory team, the major
element of which are being tracked as regulatory obligations in the existing tracking
system. In addition, all programs and progress are subject to regular scheduled reviews
by the New York jurisdiction and other senior executives.

3.00 Work Plan

The work plan for the Project can be found in attached Appendix E.

3.10 Project Budget

The cost of the demonstration projects is divided into capital costs and first year
operation and maintenance (“O&M?”) costs as presented in the rate filing for Cases
16-G-0058 and 16-G-0059. These costs only cover estimated incremental direct
project costs. In the past, the approach taken by most utilities was to maximize the
capital costs for a given project to increase the asset base on which a return could
be collected. The Project, on the other hand, has been designed to minimize capital
costs, which are limited to those required to enable each incremental customer. This
not only makes it easy to bring new customers on to the program but limits the
underutilized capital that has been installed at customer sites in the event of a year
in which there are no activations. Also, given the possibility for turnover in the
customer base, it makes sense to reduce costs so that customers can be replaced
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without significant financial impact. Finally, reducing the cost of acquiring new
customers ensures that there will not be a significant financial hurdle for third-party
partners to assume ownership of the gas DR program following the conclusion of the
Project. The majority of the cost is for incentive payments, which would still originate

from National Grid.

Gas REV Demonstration Proposals
Customer (Products)- Sean P. Mongan Testimony

KEDNY KEDLI
FTEor 2017 FTEor | 2017
Quantity Capital O&M Quantity Capital O&M
Customer Options for Gas Constraints
Commercial Gas Demand Response Demonstration Program
Materials (Devices) 20 $56,000 $0 10 $28,000 $0,
Installation Labor 20 $20,000 $0 10 $10,000 $0
Outreach $0 $20,000 $0 $20,000
Comms 20 $0 $1,200 10 $0 $600
Maintenance/Repair (annual) 20 $0 $5,000 10 $0 $2,500
Total Annual "Units" purchased; Incentive = $400 per unit 800 $0 $320,000 600 $0  $240,000
(1 unit = 1/2 DTH/hr : Quant. = # cust X DTH/cust X #activations X 2)
Annual Activations = 5
NYC: 4 DTH/hr per customer avg. LI: 6 DTH/hr per customer avg.
Subtotal $76,000 $346,200 $38,000  $263,100

The structure of the Project ensures that the majority of the budget will never be at
risk. Customers must submit an application and accept the bids offered by the
Companies before any capital dollars are spent on enabling their site, which must be
done before they can participate in DR Activations and become eligible for
incentives. If no customers were to submit applications for the Project or if all of the
bids were deemed unacceptable by National Grid, the Companies could discontinue

the Project with minimal total cost or customer impact.

3.20 Reporting Structure

Reporting progress to the PSC shall, as a minimum, be in
accordance with the requirements of the Commission’s
order® for Cases 16-G-0058, 16-G-0059 et al. Such order
requires annual reports 45 days after the end of each rate
year. Additional interim reporting is anticipated when major
milestones are accomplished. In addition, progress is
reported as regulatory obligations tracked by the Regulatory
area. The Project will result in a final report detailing
findings and recommendations.

The Project could result in scalable new products or services

nationalgrid

SRS T WL, MR FOR WOLL

Another Natural Gas
Installation!

Installed by
Jack Gayson
Plumbing & Heating
516-248-4105

Natural Gas is just $1.87 a gallon.

being made available to customers. If successful the Project will result in a deplpyey)

® Cases 16-G-0058, 16-G-0059 et al., supra note 1, Order Adopting Terms of Joint Proposal and Establishing Gas Rate Plans

(issued December 16, 2016).
23| Page




nationalgrid

plan derived from the Project findings and current market conditions. Since one of the
core policy objectives of REV is “market animation,” the deployment of product concepts
that the Project indicates will be successful will most likely be deployed through the
creation of new partnerships, potentially with some of the service providers included in
the Project or with other new entrants. National Grid’s gas utilities in NY have extensive
experience in developing successful alliances. Previous examples include the following:

¢ Oil — Gas Heating Conversions (Value Plus Installer Program)™°

¢ Natural Gas Vehicles and US DOE Clean Cities™

¢ Energy Efficiency Implementation

¢ Utility Energy Service Contracts (“UESC”) for government customers

The NES team has a dedicated team focused on developing a wide variety of
partnerships. Where these concepts require financing it is expected that a variety of
sources will be sought individually or in combinations. National Grid has also supported
its partners in a variety of ways including the following and expects to continue:

¢ Joint outreach and education programs

Market sizing

Environmental and socio-economic benefits analysis

Facilitation of training of technicians and customers.

Support for updated codes and standards to reflect new technologies.
Additional project demonstrations

L 2R JER JER JER JER 2

Research Development and Demonstration for product improvements

Where possible, this Project will be designed to animate the market. This will most likely
occur by creating a situation in which a third party would be responsible for achieving DR
goals, similar to the setup for electric DR. National Grid expects that a scaled version of
this offering would be of interest to an aggregator. The Companies are intentionally
designing the Project so that National Grid plays a minimal part in it such that it could be
easily transferred to a partner. This can be seen in the Project design choices such as
utilizing a vendor solution for scalable data management and reducing the capital
needed for each participating customer.

While National Grid anticipates partnerships that will mirror those in the electric DR
world, it is possible that other partnerships could result from a scaled-up version of the
Project. Such partnerships could include things such as: peak day gas sales, marketers
shifting from daily to hourly sales, and the creation of new remote switching devices.
Based on National Grid’s research, it is clear that there is a dearth of technology options

19 hitps:/iww.nationalgridus.com/NY-Home/Convert-to-Natural-Gas/Find-a-Contractor
1 https://cleancities.energy.gov/coalitions/long-island
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available for gas DR given that it has not been widely utilized by the industry. As utilities,
including the Companies, seek to become operate their systems more efficiently, it is
logical that the market would expand with solutions to support gas DR. Gas, historically,
has not been as reliant on time-of-use rates due to the nature of the gas system, which
offers a buffer against peaks due to line-pack and pipeline sizing. Because of this,
utilities have avoided gas time-of-use rates to ensure that customers have a simple rate
structure. The success of energy efficiency programs, such as those offered by National
Grid, has made the difference between the base load and the peak load even larger by
reducing the time frame during which gas heating equipment is required to closely mirror
peak periods. This reduces system efficiency and can place additional strain on the gas
system during peak events.

Other users of gas, such as power plants, have come in to make use of this latent
capacity in the pipeline network. This has led to advantageous power prices and a
reduction in emissions from that sector. It has also created a situation in which
customers and the system need to be more responsive as they are mutually dependent
on the same resources. To this end, the Companies anticipate that time-of-use billing
and the need for a smarter gas grid will become much more popular over the next
decade.
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Appendix A: Customer Application
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HERE WITH ¥OL, HERE FOR YOLL

Natural Gas Demand Response Program Application

Directions

Please complete all sections of this application. When complete, sign this application and return it to us. If you have
completed an application in previous years and have no changes to report, please indicate that below and return the
signed application to Mational Grid.

I:' New Application I:' Update to application submitted previoushy

Participant Eligibility
The Mational Grid natural gas account holder (the “Customer®) identified in this Application must be a natural gas
customer of Mational Grid. Program eligibility will be determined by Mational Grid as part of the Application review
process. Applications may be completed by the Customer, or a third-party authorized to act on the Customer's behalf.

The party completing the Application is the Applicant.

Eligibility for the upcoming Demand Response Season will be determined by a bid evaluation process.
To be considered for the bid evaluation, complete Applications must be submitted by the following dates:

Application and Bid Evaluation Deadline
A. Application Due Date September 1, 2017
B. Anncuncement of Actual Incentives September 15, 2017

“The date for the Announcement of Actual Incentives is subject to change.

Program incentives will only be provided for demand response participants that adhere to all Program requirements,
including the following:

1. Demand response participants must reduce a minimum of 500 CFH from the agreed baseline.

2. Demand response participants must have direct load control equipment installed and operational by the first
day of the Demand Response Season (December 1-February 28) for the current calendar year. If the delay is
the responsibility of Mational Grid or one of its vendors, the Customer will not be penalized.

3. All other Program requirements, including those contained in the Terms and Conditions section hereof and
in the Technical Data Requirements for the Demand Response Program, must be satisfied.

4. For questions regarding project eligibility, please contact Owen Brady or Frank Duggan
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Natural Gas Demand Response Program Application

Customer and Facilities Information (Required, Please Type or Prir)

Account Name (as shown on your National Grid bill

W

nationalgrid

HERE WITH FOUL HERE POR YOW

Mational Grid Account Mumber

Contact Name

Titla

Day Phone

Call Phone

Email

Address 1

Address 2

City

State

Zip

Squara Footage

Number of Floors

Annual Hours of Operation

ear Built

Building Type {2.g. Office, Hospital, 81c.)

Muitifamily # of Units

Name of National Grid contact person (if applicabie)

Applicant Information

An applicant May e a Customar of a tird-party authorized 1o apgly for the Program on bahalf of the Customer. If the Applicant is
an authorized third-party, your information is required Dalow.

Applicant/Compary Name

Contact Name

Title

Day Pnona

Call Pnone

Email

Addrass 1

Addrass 2

City

Zip

Federal Tax ID

Check Appropriate Box:
[ individual/Sole Propristor
[] uimited Lisbility Comparny
[] Partnership

[0 comoration
[] Other

] Exampt Payes (w-8)
Enter the tax classiflcation
D = entity, C = corporation, P = partnership
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HERE WiTH Y04 HERE PO YouL

Site Contact Information

Natural Gas Demand Response Program Application

A site contact is an individual at the facility who will be the designated parson for National Grid to notify of Demand Response
Event schaduling and who can coordinate and schedule site visits.
When you provide your phone numbers and email address, you consant 1o Deing contacted at these numbers about the spacified
Mational Grid commearcial account.
Your consent allows us to use email, text Messaging, artificial or pre-recorded woice Messages and automatic dialing tachnology
for informational regardging both Demand Response ts and acCount sarvice calls.
[] Same as Customer/Facilities information [[] Same as Applicant Information
Contact Namea
Titla
Day Phone Call Phone Emiail
Addness 1
Address 2
City State Zip
Payee

AR individual o entity to whom the incentive check should be Mailed. If Customer 5eeks 1o assign its right 1o recaive the iNcentive
payment to Applicant, it Must authorize the Sama via a Separate signatura on the last page of this Application.

Check to be made out to:

Company Name (if differant from abowva)

Title

Day Phona Ceall Pnone Email
Addrass 1

Addrass 2

City State Zip
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Natural Gas Fired Equipment

List all Gas-fired EqQuipment at the facility associated with the spacified Natural Gas Account and a brief dascription of now the
equipment is curmently used:

Gasz Fired Equipment Cruantity ETUH Input Rating/CFH Dezcription of Current Uss:
1)
2)
3

Natural Gas Demand Response Program Application

4

g
g
10

Total ETUH/CFH on Gas Account: CFH

List all gas-fired eqc pment on the Spacified Natural Gas Account to be enrolled in the Natural Gas Demand Response Program,
undear Direct Load Control. (Must be complated in order to participste in the Natural Gas Demand Response Competitive Bid Proc:ar:;u]

Gas Fired Equipment Quantity BTUH Input Cuztomer's Indicative Mational Grid's Cuztomsr's
Rating/CFH Dezired Incentive Amt. Final Offer Initialz

per Unit in 525 Incrementz | (S/Unit) Accepting
{%/Unit where 1 Unit = Final Offer
1/2 DTH/HR or 500,000
BTUH or 500 CFH)

1)

2)

3

4]

g)

&)

7

g)

9

10)

Total BTUH/CFH for CFH

Gas DR Program:

Appendix



nationalgrid

o

nationalgrid

HERE WITH ¥OULHERE FOIYOWL

Terms and Conditions

TMD.HWmmmmmmmmwwmmﬁuﬁmmmwmhddynu“@mmmNancmi&ﬂN‘FdeameEm
Corporation d'ha Naticonal Grid ftogether “National Grid™) pursuant to these terme and conditions ("Terme: and Conditians™), 2et forth henein.

Natural Gas Demand Response Program Application

Definitions:

& “Applcetion” means the Winter 2017/2018 Gas Demand Response Application Fomm, which includes thess Teme: and Condiions.

b. Bid Bvalusfion Process™ means the process by which Nationsl Grid wil review all apolication submizsions for ndicative pricing bazed on 2 $/Unit basis per piece of gas-fired
equipment. MNational Grid will determine the final ncentive amount.

¢. "Unit” shall be dafinad as 16 DTH per hour or S00MBtuh (S00GFH).

d. *Customer” means the customer meintaining an account for serice with Mational Grid who =afisfies the Program requirements and parficipates inthe Program. The specific
cumtomer far which theae Terms and Conditions apply is set forth on Page two [2) of the Application.

&. "Data Colaction” meena the collection of data by Matianal Grid from the installied DR System.

f. “Diata Callection Equipment” means the Mational Grid ownad equipment necessary for Mational Geid to monitor the parforrance of the DR System and periom the Data Collection.
g “Demend Response Event” means a period of time in which National Grid first nofifies the customer of an upcaming Activetion, t least farty-eight (43) hours in advance, and then
sends & signal o8 control moduls thet autometicaly curtails gas-fired eguipment ueage during the Demand Responss Activation to the conciusion of the Demand Response

Activation. A Demend Response Activation would oceur betwesn the hours of 6400 AM and 500 AM amytime during the Demand Response Sesson.

h. “Demand Respanss Season” shall be defined &s anytime between December 15t and February 26th

i. "DR System" means the National Grid owned control module, equipment switching relsys and metering eguipment that both (1) curtals gas usage and (2] monitors ges flow.

J. *Financisl Incentive® meana 2 SWUnk financial incantive for reduced natural gas capacity to the Customer during & Demand Reaponss Event based on the doliar value of a Unit
detemined through the Bid Bvalustion Process.

k. “National Gric" means The Broakiym Unicn Gas Company 6 Maticnal Grid NY and Keyspan Gas East Comporation d/b/ea Mational Girid.

. *Program® means the *Mational Grid Matural Gas Demand Respansa Pilat Progrem® offiened by Nationsl Grid to Customer.

m. “Site" means the Customer's business location to which sanice is provided by National Grd where the DR System and Data Gollection Equipment will be installed The specific
Site for Customer iz set forth on Page two (2) of the Application.

n. “Technical Dats and Bigibilty Requirements” means the technical deta and eligibility requirements for Program perticipstion distributed to Customes and incoporated by reference
hersin.

o “Diny nun” shall be defined s 2 Demand Responss test of equipment during the month of Movember 1o ensus the DR System i operafional end that the customer is shie fo
perticipate. This is not a Financially incanted event.

Matural Gas Demand Response Pilot Program Conditions:

National Grid dewelopad the Progrem fo asssss and test the potential for 3 new merket for a larger Matural Gas Demand Respanss program for frm commercial rate Matural Gas
custiomers. The equipment u=ed for the DR System shall be identified and mutualy agreed upon in advance batwasn the Customer and Nationsl Grid. The DR Syatem, which combines
a control module, equipment switching relays end fekemetry equipment, shall be activaisd by National Grid via direct load contral, to curtai natural gas consumption fo certain Guatomer
owned, gas-fied squipment in onder to reduce local and aree-wide distribution system constraints.

Eligibiity:

Incentives are available for reduction in natural gas sia turning off equipment wia direct loed control for customers in good standing within the relevant Mational Grid service temitories.
Customers. will be sslectad for the Program in eccordance with the niles deacribad in the Technical Deta and Elighility Requirements, which are incomorsted by reference hersin and fom
nparthamd Wational Grid may madify the Technical Data and Highbiity Requirements from fime to time in its reasonable discretion and participants will be notified of the changes via

Obligations and Duties of Customer:
The: Customer must,
& Submit 3 complsted Application, which includes 1) indicsting the gas-fired equipment thet Customer wisghes to slect for participation in the Program, and () indicating for each
piece of aquipment, the bid mount on & SUnit besis, for which Customer would ellow Mational Grid fo curtell natursl gas u=age during a Demend Response Event
b Be (1) & customer of Nationdl Grid and i) the owner of the Site or have the express authoriy to have the Eguipment installad on the Site and comply with thesa Terms end Gonditions.
¢. Provide Mational Grid, Mational Grid and their authorized contractons access to the Site
L. upon masonabls notice o perform an initial equipment asasssment, the Installation, the subsequent remaval of the Data Collection Equipment, the Date Callsction, and to
servica and monitor the DR System, and
il without prior notice, at any time as Nationsl Grid ressonably defemines to be necessary io address any ememency relating to the DR Systam.
d. Prapare the Sie for work fo be performed in connection with the Program. Be availaibls for contact from Mational Grd via telephons, email and text for notifications of pending
Demand Responas Events.
&. If requested by Mational Grid, keep the IR System and Data Collection Eguipment connected to Customer's Wi-F.
f. Mot alter or modify, in any manner, the DR System ar fe Data Callection Equipment.
o Be availsble, =8 requested from time fo time by Mational Grid, to anawer Mational Grid's or its authaorized representative’s questions reganding the pesformance of the DR Systsm.
h Maintain the Sie to the extent necessary so 2= to causa no demage to the DR System or the Deta Gollection Equipment.
i Provide, meintzin and pay for, property and zhility insuranca coverage for the SRe in amounts that ans ressonahle and prudant.
|- Immedistely notify Mationsl Grid of any malunction or suspected mafunction of the DR System or the Data Gollection Eguipment.
k. Nat causa or pemit the DR System or the Deta Collsction Equipment fo specifically bacome subject to any morgage, lien, sacurty intarest or other encumbrance.
|. Parficipate in Dry Fun Demand Response Event befors the Demand Respenae Season beging when notified by Mational Grid.
m. Parficipaie in Demend Response Events when notified by Mational Grid.

Obligations and Duties of Mational Grid:
Naticrel Grid or it suthorized contractors shal use ressonable efforts to,
& Fabricate the DR System and instal i &t tha Site.
b Inetall the Data Collection Equipment and remove the Data Collection Eguipment st the expiration of the Tarm.
c. Perfom inftial aperation of the DR System o verfy proper operation.
d. Sarvice and Maintain the DR Sisiem to maintain proper aperation.
& mﬂym&mmlmmmrwmrunnmmmmmeMMmm teot andvior email to the Customer's designated contact person as et
fiarth iy Gustomer on the Application Foem.
f. Iesue financidl incentives to the Customer basad on perticipation in the Program within ninety (30} days folkewing the end of the Demand Response Seasan
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Terms and Conditions (Continued)

Demand Responss Incantives:
Demend Response Incentive will be paid as follows:

& Customers wil be aakad to hoth idenify gas-fired eguipment that would participais in the Program, as well as provide National Grid with an indicative incentive amount
[on & /Uit basis), thet they would accapt in onder to allow Netional Grid to curisll equipment usage during 2 DR Event.

b. Through a bid evalustion prcess, Mational Grid will determine the "actual” $/Unit financil incentive and notify the Customer what that incentive amount is for reduced natural gas
capacity to the Customer for 3 Demand Respansa Event. The Customes may then decide fo participate in the Program at the actual incentive amount offered by National Grid or
ot ot 1o participata.

c. I the Gustomer ower-rides the direct load controd of the gas fired equipment identifisd for Demand Response during more than (1) Demeand Response Events, or otherwise fails to
perticipate in the Program when called upaon, the Gustomer forfeits any Finencial Incentive that would have been paid at the end of the Demand Responss Seesen and can no
longer participat in the Program

Monitoring end Inspection:

The Customer agrees to slow Mational Grid or fts contractor ecceas fothe Site to perform an initial ste sssesament, as well s verification of installed DR System ar the Date Collection
Equipment. During Gustomer's participation in the Program, National Grid may monitor the Customer's use of fhe DR System or the Data Collection Equipment and inspact the same in
onder to vertfy Gustomer's compliance with Program tenma and fo obitain certsin information, incuding, without limitation, 1=age information, the achusl demand reduction, and Customer's
participation in Demand Respanse Events. Customer wil cooperats in good taith with Mational Grid and its contractor and provide any reasanably requested infameation in connectien with
National Grid’s manfioring and inspections. Customer undenstands and agress that National Grid and its comiractor shall not perform any kind of safety, code or other compliance review in
connection with the Program.

Natural Gas Demand Response Program Application

Data Collection:

Customer understends and agress that Nationsl Grid and/or National Giid's contractars will access and receive Gustomer's name, account number, enengy usage data and ensrgy savings
information, including, without limitefion the date as st forth on the *Schedule A” attachad hercto which shall be solely owned by National Grid ("Customer [iata”). Mational Grid may use
such Customer Data in connection with Nationsl Gid’s demand response programe and enengy efficincy programa. Ta ihe extent permitied by applicable law, National Grid may discloss
Customer Dita o ig) Mational Grid's sffiiates in connection with enengy efficiency programs and demand response program () Mational Grid's contrectors for the senvices it provides o
Waticnal Grid, and fc) amy povemmental or regulsbony body having juriadiction, wpon request or demend. By it participation in the Program, Customer consents: to the disclosure and use
of its infonmation s deacribed herein. So that Mational Grid may improve and promote &= service offeringz, Mational Grid may aggregste Customer Data with other date, (andlor sagregate
portions of the Customer Liser Dats) so that it is non-personally identifiable with respect to Customer. Such anonymous data & known s Aggregated Anonymous Dsta. Customer agrees
that Mational Grid may creats Aggregated Anonymous Data, and may use, execute, daplay and commercigly sxplat the Agoregated Anceymous Date. Mational Grd may discloas
Aggregaied Anonymaus Diata to thind parties, and may tranafer ar sublicanss its rights with respect to Apgregated Anomymous Data. During Customer's participation in the Program,
Customer agrees that it will not enter into amy agresment or relionship with amy third party that would prevent or restrict National Grid from recsiving or accessing Customer Data.

Customer shall nat issue, cause to be isaued, or permit ta be isswed any press releese or ather public statement of any kind relating to the Installsticon or aperation of the DR System =t the
Sita, or conduct or penmit to be conducted any inbanview, news confierenca, or other public relations event in which the Installation ar operation of the DR System =t the She is refemed to or
discussed . Mational Grid mey issue any press relase or public statement of any kind, or conduct any inferview, news conderence, or other public relations event relafing to the Instaliation
or aperation of fie DR System providad that Mational Grid will not, without Customer's prior consent, reveal Customer's identity or the specific Site location. Customer hereby authorizes
National Grid and itz suthorized repressnistives ta photograph andfor meke video recordings of the DR System and the Sits and to use such images on & royaity-fres basis for gl purposes
related fo the development, marketing or pmmotion of the Program and Mational Grid's business.

DR Szason and Term:

The: DR Season shall begin Movember 1 of each year. A dry run event wil occur during Movember to check bath Customers” response to a Demand Responss Event end DR System
readiness. Once the initial dry run event is completed, the DR System shall become fully operational effective on or abowt Decamber 1 and will remain operational through February 28
{the “DA Season™. The Term shall bagin on the last signature date sst forth below ("Effective Date®) and shall expire an March 1, 2020 unless extended by mutusl agresment of the parties.
For the avoidance of doult, these Termes and Conditicns shall spply for the entirsty of Customer's participation in the Program.

Program Changes:
Waticnal Grid reserves the right to change, or terminate the Program st amy time and for any reason without any lisbifty to Customer except as expresaly steted herein. Any changes to the
Progeam, including thoss sfleciuated thmugh changes to the Tachnicel Dats snd Bigibility Reguirements, will be binding upon Customer as of the dabe of their sdoplion.

Termination:
& MNational Grid retsing the right, in its sola discretion, to limit perticipation by any Customet, and to disallow participation or terminate, t any time afier admission, perticipation by
Castomer.

b ﬂnm]I}idmhitnBobdht:mi:ﬂ,sjm&mmﬁmmm,mﬁammmm]hngmmmeaﬂt‘cndﬁwsmd'atﬂ’mﬁmﬁ:ﬂa’s
perticipation in the Program or modify the Program or fhese Terms end Conditions, Program expenditures, requirements and slighility. Upan such temmination, nefther party will
hezwve any further nights or obligations under theae Terms and Conditions.

c. National Grid may teminate Customer's perticipation in the Progrem i $ie Customer over-rides the direct lead control of the ges fired aquipment identified for Demand Response
during mare than {1) Demand Respanss Events, or atherwize fais to participate in the Program when called upan.

d. Gustomer may terminate s particpaton in the Program upon thirty (30) days prior writian notice to Mational Grd i National Grid fails to perform any of its obligations requined
hersunder and Mational Grid does not cure such failure during such thirty {30) day period.

& Customer may temminate its participation in the Program by weitten nofics prior fo commencement of 2 DR Season in the event that the DR Season has nat commenced within a
one hundred sighty (180} day period following the Effective Date.

f. Gustomer mey temminate ite participation in the Program after perticipating in the Bid Evaluation Process for any given Demand Reaponss Season vis wiitten request defvered by
October 1st of any given Program Yesr .

g Upan teminztion of Customer's participation in the Program, prior to the expiration of the DR Period Customers particination in the Program, Mational Grid shall, at its option and
expenss, remove the Data Gollection Equipment, including the associated meter and associated wiring.
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Terms and Conditions (Continued)

Assigrment:
Subject to Saclions () and (b below, Customer may not assign or delegste amy of its ights or cbiigations hersunder without first cbtaining the written consant of the ather National Gid.
& [f Customer propoees to transfer tithe to the Sie to anather person during the Progeam, Customer will provide Mational Grid with at least sivty 60) days advance wiitien notice of
such transfer. Such notice will include the name and addresa of the prospective transfense. During the sy i60) day period following National Grid's receipt of such natica,
Mational Grid shall, in its dacretion, either fj terminate Customer's parficipation in the Program and perform the actions specified in the Termination Section, or (i) permit &l of
Customer's right= and obligations under this Agresment 1o be a=signed to the prospective transfares, such assignment to be ffective on the date fille tothe Ste = conveyad to
such transieree.
i & any time during the Tem Gustomer proposss to feminats s occpancy of the Site, Customer will provide National Gnd at least sidy (B0) days prior weitten notics of such
termination. If the Customer intends that other persons will become occupants of the Site, then such nofice will inciude the name and address. of sisch persons. Upon recsipt of
such nofics, Mational Grid may ether () teminats Customer's participation in the Program and pesfioem the actions spacified in the Termination Sacion or (i) continue Customer's
participation in the Program subject to e condtion that the new occupants execute & writing satistaciony to Mational Grid and Gustomer in which such cccupants agres ba the
spplicable terma and conditions contained hersin.

Natural Gas Demand Response Program Application

=

Indemnification:

The: Customer shall indemnify, dsfend and hold hamniess National Grid, its affilates and their reapective contractors, officers, directors, employess, agents, representatives (Indemnifisd
Partieg™) froen and against any and =l chira, demages, leeses and expenses (including ressonsnls attorneys” faes and cosis incumed fo enforce this indemnity) arising out of, resuting

fram, or retzted ta the Program or the performance of any ssnvices or work in connection with the Program eocept ta the exdent such resuits from the negligenca or williul misconduct of
the Mational Grid. The parvisions of this section shall sunive the termination, cancallation or completion of the Customer's parficipation in the Program.

Representations, Wamraniies and Covenants:

If Cuestomer perfarme its own installstion, the Customer assumes: full reaponeibifty for all instaliation work, and acknowledges that sl work must be perfomed in full compliancs with el
applicable l=w, niles and reguisions. Customer's submission of this Application and, if applicable, participation in the Program are completely woluntany: Meither Mational Grid nor its
affilated antities nor their respective instees, directon, officers, shareholders, employees, contraciors, m&mmm?ﬂlblaﬂemﬂv&mwmwcﬂnp&m
entity in respect of any claim, chame, complaint, cause of action, damags, loss or liabilty of any kind or natus: whatsosver, whether lnawn or unknown and whether 2t law or in aquity,
anising out of or relsbed to (8) any qualifying project underiaken of sttempied fo be undertaien by the Customer, inciuding, without Emitation, the: removal, instalistion or e of any
equipment or Demand Responae System installad in connection with the Program, (b the review, refection or sporoval of this Application by Netional Grid or ifte cantractors, o (¢) the
determrination of the total incentve amounts duse to the Custamer.

& Customer represent= wamants and agress that: () & i the record Gustomer and principal occupant of the Site; (i) the information it submitiad on s epplication for the Pogram
participation is complebs and accurate; and (i) ¥ the DR System, Deta Collaction Equipment, and/or individusal components thereof are, prior to the expiration of the Tem, stolen
or damaged due to Customer's negligence or misconduct, while located at the Site throwugh no fauft of Mational Grid or Mational Grid's autharized coniraciors, Gustomer shall
reémibursz Nationsl Grid for the full market value thereof (2s detemmined by National Geid, but not to excead $5,000.00).

b Mational Grid represents, waments and agrees that if fe components of the DR System ars damaged prior to the expimtion of the Term end through no fault of the Customer,
it shall repair or replace the DA System components on & imely basie.

c. DISCLAIMER OF WARRANTIES: EXCEPT AS EXPRESSLY STATED HEREIN, THE IMDEMMNIFIED PARTIES DO MOT MAKE ANY REPRESENTATION OR WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, WHETHER ARISING BY IMPLICATION OR BY OPERATION OF LAW OR OTHERWISE, WITH RESPECT TO THE PROGRAM, ANY PROJECT, THE
ADEQUACY OF ANY PROJECT DESIGN, PLAN, ENERGY EFRICIENCY OR DEMAND RESPOMSE EQUIPMENT, CONSTRUCTION OR INSTALLATION OR THE AMOUNT OF
INGENTIVES TO BE PAID, INGLUDRG, WITHOUT LIMITATION, ANY WARRANTIES OR REPRESENTATIONS AS TO MERCHANTABILITY, OR FITMESS FOR A PARTICULAR
PURPOSE. THIS PROMISION SHALL SUIRVIVE THE TERMIMATION OR CANCELLATION OF THE PROGRAM AND ANY PARTICIRATION THEREM BY THE APPLICANT ANINCR
CUSTOMER.

d. LIMITATICH OF LIABILITY: I NO EVENT SHALL THE INDEMNIFED PARTIES BE LIABLE TO THE CUSTOMER FOR ANY SPECIAL, INDIRECT, INCIDENTAL, PEMAL, PUNITIVE OR
COMSEDUBNTIAL DAMAGES OF ANY NATURE I CONNECTION WITH ANY EQUIPMENT OR THE PROGRAM. THE INDEMMIFIED PARTIES' LIABILITY TO THE CLISTOMER
FOR ANY AND ALL CLAIMS, LOSSES, EXPENSES, NJURIES, OR DAMAGES ARISING OUT OF DR ANY WAY RELATED TO THE PROGRAM TO THESE TERMS AND
COMDITIONS BY REASON OR ANY ACT ORF OMISSION, INCLUDING BREACH OF CONTRACT OR NEGLGIENCE NOT AMOUNTING TO A WILLFUL OR INTENTIOMAL WRONG,
SHALL MOT EXCEED THE TOTAL AMOUNT OF $500.00

Choica of Law; Venpe:

This Application shall be deemed to be executed inthe State of Mew York and shall be interpreted and enforced scconding to the Laws of the Stabs of Mow York without regard taits
conflicts of law principles. Only the courts of New York shall have jurisdiction over the Agresment and any controvemizs ariging out of the Agreement; any confroversies anising out of the
Agreement shall be submitted only ta the courts of Mew York; the Customer heneby submits to the courts of Mew York for the purposss of interpretation end emforcement of this Applcation
and its Terma and Conditions.

Miscellaneous:
Theae Terme and Conditions do nat grant any fights o any thind parties. Inthe event of any conflict or inconsistency between thess Terme and Conditions and any program matenals,
theae Terma and Canditiona shall b controlling. Thers shall be no amendment to the Application or thess Temes and Conditions unkes such is meds or sgreed to by Nationsl Grid

Al notices, requests, amprovals and other communications which mey or are required ta be given by efther party to the other under this Agresment shall ba desmed io have been
sufficientfy given for 2l purpeaes hereunder when delivered personally ar mailed by registerad or carfified meail fj if to Matienal Grid at One MetroTach Center Brookiyn, NY 11201,
Attentior: Cwen Brady and (i} ifto the Customer, at the address of the Site as set forth in the Applicstion.

This Application is a kegal document. Customer scknowledges that it has been advised by counsel, or had the opportunity to be advised by counsel, in the execution and defivery of this
Application and any of its sttachments.

Custoener (8) accepts and agrese with these Temns and Canditions, and (b werants Customer s of legal age and hes the suthority iand i applicabls, sl necessary consents) to exacite
these Terma and Conditions and participats in the Program.

SCHEDULE A"
Customer Deta:
Customer Data shall mean &l data collacted by National Grid via the Intemet or Callular Connection with the DR System, for the Gas Demand Response Piot Program and with the
communicating natural gas meter for the purposes including burt not imited o the following:
+ Determining approprisie $/Unit Coat for Demand Reduction (OTH by Equipment fyps and SIC code
+ Determining Gross Therm Reduction by equipment type and by SIC code
» Diestenmining Capital deferral potential
= Determining Customer Satistaction oversll with & Demand Response Program.
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Application Requirements

[] es, 1 nave providad a list of all axisting gas-fired equipment at the facility as stipulatad in the Technical Data and Eligibility
Reguirements

Natural Gas Demand Response Program Application

[ ves, 1 nave provided a list of gas-fired squipment 1o be evaluated for participation in the DR Program as stipulated in the
Technical Data and Eligibility Requirsmeants

[ es, 1 nave entered in ndicative Desired Bid Amacunts for all equipment that | wish to D6 considersd for partcipation in the
DR Program for the upcoming DR Season

[] es, 1 nave signed tha Program Application.

To angure the timaly procassing of your Application package, please Make Sure that you Submit all of the
QOCUMSMTation Delow:

1. Compileted Program Application

2. W-8 form, if applicable (May be submitted at a later data)

Are any of the proposed equipment designed for the DR Program axpectsd to pamnticipate in ary othar Program
le.g. Mational Grid Energy Efficiency Programs)? If yes, additional eligibility requirsments may apply.

[ es: Program Name

Customer Assignment of Rights to Incentive to Applicant:

Application Submission

| herely assign any right, titke, or interest that | may hawve in the incentive payment to the Applicant.
Mote: Thiz section iz only required to be complsted if the Customer iz authorizing Mational Grid to izzue this incentive
payment to the Applicant.

Customer Mamea (pleasa print) Customer Signatura Diate

Customer Signature:
Customer Name (please print) Customer Signature Data

Final Incentive Offer Acknowledgment:
To ba signed upon acceptanca of Naticnal Grid's notification of Final Incentive Offar and Acceptance by Customer

Customer Name (please print) Customear Signatura Data

[i=]
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Technical Data and Eligibility Requirements

General Requirements

= Must b a firm commercial naturl gas customer in good standing in Nafional Grad's Mow York Gity or Long kstand Sanics Tormtones.

= Must submit a Matural Gas Demand Responce Applicaiion Form {he “Appiicagion”) befors Saptemiber 15 of any ghwen year t0 paricipate
in that years Demand Responzs Program [Progranm’).

= Mational Grid resarves £he right o acoept apoiicaiions afier Soptembsor 15t.

» i your DuBiNGsS SONS up for the Wintsr 2017/2018 Demand Responss (DR Saason, it will bs requirsd 0 rasubmi a bid for the
H018/2018 DR Ssason, and any subsaqusnt DR Ssasons if you ans snrolled in e year pricr. You will De abls to terminats your
participation in tha Program via writhen requast if you ams not satisiad with National Grid's offersd incenive.

* INCentives are availabls fOor reduction in natural gas consumption by Dirsct Load Conérol, turning off pre-identified nahual gas squipmert.

= Customers wil be sslecied for the Program 0 mcsive financial inconiives 10 reducs Natural gas use in accordance with e eligibilty
requirsments deecrbad hemsin and the Appication Terms and Condiions.

« Customers that currentty use a thirdparty markster for commodity Should De awars of impiications to their commodity Contract i compiing
with the Maharal Gas Demand Aesponss Program puts them out Of swing tolerance in their commodity contract. Howsver, becausa the
Matural Gas Demand ReEponss Program is not siminating consumption, but idealy shifing the timsframs in which consumpiion ooows,
this enould minimizs s concad. Thens BNould not De any iS5wss for Customens wikh Sl reguinsments” commodity contracis.

» Customers who wish 10 intagrate the Gas DR System with their Suikding Automiation System (S85) should Ds awans that they would
nead 10 coordinate with their BMS cortractor. Additionally. the cost #0 inbegrata and program the BMS System with tha Gas DR System
would be Domns by the customer.

Demand Besponse Type Requiremenis

= Must b abie 0 curtdil 4 MiniMum of 500 CRH {500,000 STUH squipment input rating) of winier Or process gas 10305 per evant.
Customers wil De evaluated and salected for the Program based on their ability 0 reducs the most pedk load and De within the SUnit
toleranes detadminsd during e Did evaluation process.

= CuSHOmers Can COMITIt part Of 2 unit (500,000 BTUH) onca they Nave Gurpassad s initial requirement. (1.6, 800,000 BTUH culimitied
wioulkd £ 1.7 LIngE).

= Curtaiment of standby sQuipMmant, amengsncy genarators, NGV or CHP is not sligible.

About Demand Response Events

= DR Events will only be caliad during tha DR Season, wihich lasts from Decamber 15 10 March 151
= DR gvents will b calied forty-gight (48) hours Defors curblilment is nesdsd.

= The DR Season is the monthe of Decamber, Janudry and February.

= All DR enonits will ciart at Bam and wil finich at Gam.

= Madmum of 8 DR evenis por DR Saason.

= Cusiomers cannot opt out of a DR ewvent.

About the Incantive

= Incantive SUNt of I0ad curtailed, will be Ostarmined vid 2 bid evakstion procecs conductad by National Grid. Customens Must compists
the Application listing all natural gas squipment conmectad bahind the customer's specified natural gas account, and indicating the
comesponding connectsd load {in GFH) for sach piecs of equipment.

= On or about Sepéember 158 of sach year, customens will be notified of the pleces of aquipment that have beon Selechsd for parkicipation
in the Program bassd on their bids and the final incentive offers for thesa piecses of squipment. Customers may then accept the achsal
incantive offar by initialing the Application next to the qualfing equipment and signing s ~accspted final ofer DIOCH: within ths Appication.
= Incantives will D paid out within B0 days of the CONCUSIoN Of tha DR Season sach yoar

Details about the Demand Response Incentive Program

= Thiss PrOgram ie part of 2 3-yaar demonciration project for demand responss. Mational Grid cannot guarantes that incaniives wil be
avaiable after the winter of 201 8. Customens Not ssiectad for participation in the Winter 2017/2018 Gas DR Season will haws the
opportunity 10 apphy for parbcipasion in the 20182010 Winter DR 553500 program.

* INcentives and participant openings to s program are imited based on the quantity of demand rssponss assets 10 regicter

Learn more about Demand Response at ngrid.com/GDR
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Appendix C: Marketing Flyer

/ *
nationalgrid

I WTTH YOLL HE FOR YDAL

Shift your natural gas use
and get paid!

That’s busi

Let’s work together to lower peak energy demand.

Thena arg times froughout e winter, Debwesn Aam and Bam, whan natural §as LSS N Dur COMMuNity FEaChes its Nighest
levels. That's becawse homes and Dusinessas &ne furfing up the ihermostat and production i starding for the day.

By ro0uCing avarall angrdy damand during thess penods, wi Can 0ocrBass Our NBcd for CoSty iNfrabtruCture upgracss.

Participate in the Natural Gas Demand Response Pilot Program and earn generous incentives
By shifting some of your businNess's Natural gas wse until after Gam in the winter, you will Not only help vs managse peak
diemand, Dut akz0 sarm mMoney.

= Eamn an incentive each time a demand avent iz called betwean Gam and 8am [Decamber through February).

= Increass your participation in the program and you’ll increase your incentive.

Mational Grid is launching this pilot program to help make reducing demand during peak times
rewarding for everyone.

Example: We octimate that the avarage prica of one Unit of natural gas for a Demand Responsse evant wil be approamatehy
£200. This program will ba Dased on Units wihere one unit of connectad load is equal to 500 CFH, which is agual to 500,000

BTUH equipmant input rating.

If you curtailed 1500 CFH (3 Units) of natural gas over a wintar that had six Demand Responsa

avants, the incentive from Mational Grid would ba:

$200" x 3 Units of Demand Response x 6 Demand Response events = $3,600

"astimated vaiue of 600 CFH which [s ong Ut
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/4 The Natural Gas Demand Response Pilot Program

nationalgrid is designed to work for you.

HERE WllTH o HERE Foi o,

.:'_1“} This program is strictly voluntary.
,’E\, This is NOT interruptible or temperature controlled (TC) service. You don’t need
a backup system to participate in this program and the Demand Events will only

last for a pre-determined period of time.

,fg\, Your rate won't change, which means no changes to your bills, billing cycle or
-

g anything else.

,f"4:'\| Similar to electric Demand Response, a Competitive Bid Process will determine
~ which bids are selected to receive a final offer and what the price per unit will be.
,"g\, We will arrange the installation of simple devices that will allow us to control
W=
equipment during demand response events, so you don't have to worry about
turning off equipment at the appropriate time.
Ir"é\I Mo long-term obligation: if you try this for a year and it doesn’t work for your

o _.JJ .
business, you can opt out.

,f'f\l You'll get a lump sum payment within 90 days of the end of the Demand
- Response Season - it's an easy way to get some additional capital as you head

into the summer.

GET STARTED TODAY!

Frank Duggan Owen Brady

Lead Business Development Manager Program Manager
781-807-2204 929-324-5077
francis.duggan@nationalgrid.com owen.brady@nationalgrid.com

Learn more about Demand Response at ngrid.com/GDR
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Appendix D: Data Flow Process Map

Demand Response Activation Process
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Appendix E: Work Plan

Gas Demand ion Plan
Part cv 2017 [EET) v 2015
instr.
Group,
Gas
control, Long Term Environme strategic
NES | Meter [Advanced| Planning/ | Marketing ntal & Sales /
2 1s/1T Data| Project | Data Data | Operations [ /Public | call Business Gas Regulatory| Billing & [sustainabil | Gridforce | Market | Evaulation [ complex [selected
Ve s&po | procurement | Security | Manager | Services | Analytics | Eng Center jurisa nEs | pevelop| cwvs | control | tegal | /Pricing | Accouning | ity policy | Team | Research | Group | sates | vendor | pec2016 | san-17 | reb-17 | mar17 | apr17 | may-17 | sun17 | suia7 | auga7 | sep-17 | oet17 | nov-17 | pec17 | sanas | reb1s | maras | apris | may-1s | sunas | suias | Augas | sep1s | ocras | Nov-1s | pecas | san-19 | reb1o | mar10 | aprs | may-10 su1-19 | Aug19 | sep-19 | 0ct-19 | Nov-19 | Decas
Prepare Delegation of Authority $114,000 CapX $609,300 OpX
0.10|(Monies may need to be reallocated between CapX and OpX) x x x x
0.20[Submit for approvals x x x X x
0.30|Document Approvals and Retain Records x x X x X X |
110[Solicit Vendors x x x x x
1.20[Review Installer match goals of program x x X X X x
1.30[Select best equipment for the project X X X x x
1.40]1ssue R x x
1.50[Deteremine Plan x X
1.60[Review Quotes and Proposals x X x X X x X X
1.70]Award Contract to Vendor x x
2.10[Solicit Long Term Plannin; for necessary info. x x x
2.20[Review to make sure info is adequate. x X X X x x
2.30[5end info to Market Research / ADA for Overla: X X x x
3.10[Develop Participant Criteria x x x x x x x
5.20[Validate existing Load Profiles of Targeted Customers x X X X
3.30|Develop Customer Agreement x x X x x x X X
5.0]Develop Outreach Plan Materials x X x x X X X
3.50Finalize Initial & Targeting List of Customers X x x x x x x
a. / VS Review x x x x x
2.11[Intron AMI Specs and x x X X x X

12[Metretek Specs and applicability x x
a.13[select M x x x x X x X

interview qualified Vendors (Enemoc or others)

10[E c x x X X x X
5.20/vendor#2 x
5.30[Vendor #3. P

Legal to develop “Customer Agreement” and Vendor
6.00|“Agreement”.
[Obtain Copt of Existing TC Contract KEDNY for Template of
6.10|Proposed DR Agreement x x x x
6.20[Draft DR t submit to Legal x x
6.30|Legal Review and edits X x x
6.40|Review Final Draft with Marketing, Sales and Engineering x X X x x x x x
6.50/Publish Agreement for Sales Dept use x X x x x x x X X X X x
7.10|Coordinate with Customer, Vendor, CMS and Gas Control x x x x X x x x
&.10|Provide Coordination Contacts briefing CMS, Gas Control x x x x x x
5.10|Compile Agreement, Program Objectives Results x x x x
5.20|Develop Outreach Plan Materials x X x X
to Sales X X X X X X x X x
10.10/Review x x x x x x x x
10.20[Review Cost Benefit/ Participation x X X X X x x
10.30]Review investment model x x x X X X
10.40|Role Play Expected Q&A x X X x x x x
10.50[Review. tand process in Gridforce to complete x X x x X x X X
10.60/0btain Sign from Customer and Process x X x x x X
Identify process from Sale to Implementation (Notifications to
10.70|cvs, Gas Control, x x x x x x x x x x
11.10[Regulatory Legal x x x x
11.20[Pricing x X x x
11 for Next Steps x X
12.10|Determine if Vendor to deal directl x x x
12.20[Vendor and Billing, flush out X X x
12. zol X
15.10|Compile Typical inputs. X x x x
13 20[acceptable financials X X X x
15 30/ Finalize investment modeler X x X X
14 dinate Vendor Meeting with Gas Control, CMS and Billing x x x X x x
12.20q@A x X X X x x
15.10[Review program objectives x X x x X x
15.20[Review Cost Benefit/ Participation. X X x x
15.30[Review. (Sales, Gas Control, [&R /MDS etc) x X x X X x x x X
16.10]Compile Results of test x x x x x x X
16.20[Final Report x x x x x x x
16,30 For Go Live Next Steps. X X X X X X x x
17.10] x x X x x x x x x x
17.20] x X x X x X x x x X
17.30]R Tor Next Steps X X X X X X X X X X
18.10|GF Team Notification x x x
15.20/ R or GF Tracking x x x
1 hanges in GF X x x
19.10|Compile Results x x x x x x x x
20.10] Monitor for accuracy bill It x x X x x x x
20,201 R or corrections for following month X X x x x x x
Confirm and Quantify Financial and Distribution System benefits
1.10/(Avoided ts, and customer savings). x x x x x x x
[Quantify how many additional customers could be added to
distribution system (MCFH) and approximate NDR value to
National Grid x x x x x x x x
R For Next steps x X X x X x x X
21.40[summarize resuits/ Final Report 2017- 2018 X X X X X x x
[Take learnings and correct mistakes and apply to 20182019
21.50|Program year x x x x x x x x x x x
22.10|Compile Results x x x x
23.10] Monitor for accuracy bill It x x x x
25.20/R or corrections for following month x
Confirm and Quantify Financial and Distribution System benefits
a.10| (Avoided costs, and customer savings). x x x x x x x
[Quantify how many additional customers could be added to
system (MCFH) and NDR value to
a.20|N. | Grid x x x x x x x
24.30]R for Next Steps X X x X X x X
24.40[summarize resuits/ Final Report 2018-2019 X X X X x x x
5.10]Compile Results x x X x x x x x x x x x
5.20]Carbon Reduction results x x x X x x X
o[Added Revenue Potential NDR x X X X X X

40| Avoided Capital and Customer CIAC x X x X x X X
5.50[Final Report x X x X X x X
560 Next Steps X X x X X X X X

Note: As the Implementation Plan is an evolving, working document, refinements to scope of work and milestones are expected as the Project progresses.
Modifications will be captured in quarterly reports and meetings with Staff.
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Appendix F: REV Alignment

nationalgrid

NY’s REV initiative has developed a series of Core Policy Objectives. In addition, for the
natural gas products and services and services it is self-evident that safety is an additional
outcome resulting in the following set of generic objectives for Gas REV.

Customer
Knowledge 4

After a review of these objectives the next step is translate them into specific initial objectives
and metrics for gas service overall and each demonstration project as described in their
respective implementation plans The figure below identifies one view of a series of utility
services and also a set of gas service objectives and identifies pilot program focus and broad
metrics that would be aligned with this service and objectives. This is the basis for the
selection of Gas REV Projects.

Focus of Proposed Pilots

Focus of Proposed Pilots

//

F

£

Animation /

Aligned Services

/‘%ystern
/ Reliability

&
Resiliency

Reduce Gas | Promote High New Sources
System Efficiency and | Manage Gas | of Supply and
Locate & Constraints Smart Electric Renewable
Detect Leaks | Reduce Leaks [Flood Detection| (Automation) Appliances | Interdependency Gas
aksty v v v v
Improvement
Modeling the
Network for v ve v v v v
Growth
EGer!erahon And J v v v v v v
nvironment
T
Value
Minimize Maximize Improve Improve Added/Choice
Maximize |Environmental |Energy System| Customer Operational |[Improve Access to| Services for
Safety Impact Reliability | Affordability Efficiency Gas Service Customers
v v v v
v v v v v
Ge!!erclllnn And o o o v o o
Environment
METRICS Incident  |GHG Reduction|  Forced |Total Customer| O&Misi per | Capital Efficiency | AdoptionNew
S Frequency (€O2e) Outages | Energy Bills (s] |Unit of Sendout| [s/custiFinancial) | Revenuels)
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The alignment with REV principles for the Gas Demand Response demonstration project

is described as follows

REV Objective

Demonstration Alignment

Enhance customer
knowledge and tools that
will support effective
management of the total
energy bill

The Project will create awareness of the significance of peak
gas demand among large gas customers and their potential
roles in its management.

The Project will establish the concept that peak gas demand
has a financial value for the utility and that it can potentially
be monetized by customers.

Market animation;
leverage customer
contributions

The Project creates and animates a market for peak gas load
among large firm gas customers.

The Project extends a market or services and technologies
that can manage peak gas demand.

System-wide efficiency

The implementation of a new gas demand response program
could support the effective deployment of capital resources.

System reliability and
resiliency

The Project will defer future constraints on the gas
distribution system or potentially relive existing constraints.

Reduction of carbon
emissions

The Project could support additional oil-to-gas conversions
thus lowering carbon emissions by 25%.

Partnerships with third-
party service providers

The Project has market-animating partnerships with building
management technology, and platform providers.

Appendix




nationalgrid

Appendix G: Alignment with New York State Energy Initiatives

New York State has been supportive of the cost-effective and
responsible expansion of the natural gas service. “[E]xpansion of the

natural gas system complements the economic development @&

efforts encompassed by Governor Cuomo’s recently released New
York Energy Highway “Blueprint™?...that "accelerating utility capital
and operation and maintenance spending on the State's...natural
gas infrastructure will result in enhanced reliability and safety for
utility customers while generating substantial economic development
benefits for the State’s overall economy." **

In addition several initiatives in the 2015 New York State Energy Plan
support the advanced development of the natural gas infrastructure and
services including initiatives 7, 12, 13, 15, 28, and 29.

environmentally

2 Case 12-G-0297, Proceeding on Motion of the Commission to Examine Policies Regarding the
Expansion of Natural Gas Service, Order Instituting Proceeding and Establishing Further Procedures

gissued November 30, 2012), p. 5, n. 8.
*Id., n. 9.
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Appendix H: The Natural Gas Distribution Vision

The US natural gas distribution industry has also developed a future vision on smart
energy. This vision has been developed by the American Gas Association and the Gas
Technology Institute. It is summarized as follows:**

A SMARTER ENERGY FUTURE
UTILZING NATURAL GAS

Cen=™ -
p -

. )
[T L T—

Smart grid advancec! sensors and

Clean natural gas is utiitred as a
peimary fual source for tracktional
alectric generation plants meoting a
large percentage of the nation's
slectricity demand

— Elpctricity Geid

O G Pipodna

Smart grid technologies provide timely
inteligence to system operators to —— -
know when to utiize fast ramp-up
generation units fueled by natural gas to
overcome the intermittency challenges

consumers with unique energy demands and
of renewable electricy sources.,

rekability needs.

Smart meters providing 2-way
flow of information between
consumens and energy
providers enable new energy
management tools.

Smart energy tools are used by
customens for managing enangy

consumption and evaluating
energy options

Microgrids utiize equipment fueled by natural gas
to produce electricity and heat locally for energy

N control devices are developed and
deployed on the electric and gas
networks to provide more
inteligence to system operators
regarding system integrity and
capacity as well as safety alerts.

(2.4 milion miles of ransmesson
and dstribution papeling)

Smart energy technology
provides greater inteligence on
energy supply and demand lo
help integrate and improve the

efficiancy and reliably of the
natural gas and electric systems.

Renewable Gas produced from
Deormass feadstocks (landfl,
servva(ps and agncultural waste)
supplemants comnvantional natural
gas supphes

This vision is remarkably similar to the core REV principles in terms of using information
to animate markets for energy efficiency and renewable energy but it also includes the
benefits of greater interaction between the natural gas and electricity markets. What it
does not include is the need for a new emphasis on safety. The gas industry’s vision
lists the following advantages. “A smart energy future in which natural gas is effectively
integrated has the potential to deliver several important advantages:

¢ Improved safety, energy security, and environmental performance;

¢ A more efficient infrastructure, with the ability to provide demand response,

accommodate emerging technologies, and new sources of supply;

 See https://www.aga.org/sites/default/files/natural_gas in_a smart_energy future 2014.pdf
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¢ Improved demand response for electric distribution through switching heating and
cooling loads to natural gas and through the use of distributed generation;

¢ Greater consumer choice resulting in maximum energy value; and

¢ More optimized energy value from renewable wind and solar through the use of
fast ramping dispatchable generation.”>

“Natural gas infrastructure continues to grow in the U.S., and this growth provides
opportunities to support aggressive goals for energy productivity while improving service
and options for customers through the use of interactive smart electric and natural gas
energy grids.”*® National Grid’s Gas REV proposals are intended to merge the concepts
of REV and this industry vision as it applies to New York State with a new focus on
safety and resiliency on both sides of the customer’s meter.

> Natural Gas in a Smart Energy Future: A strategic resource for electricity and a smart resource for
homes and businesses, Gas Technology Institute (“GTI") and Navigant Consulting, January 2011, GTI-
11/0001, p. 1; available at:
http://www.gastechnology.org/Expertise/Documents/Natural Gas _in_a_Smart Energy Future 02-22-
2011 FINAL.pdf

Natural Gas Infrastructure: Enabling Energy Productivity, Alliance Commission on National Energy
Efficiency Policy, Washington DC, January 2013, p. 13, available at:
https://www.ase.org/sites/ase.org/files/natural _gas_report 2-5-13.pdf
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Executive Summary

KeySpan Gas East Corporation d/b/a National Grid (“KEDLI") and The Brooklyn Union
Gas Company d/b/a National Grid NY (“KEDNY”) (collectively “National Grid” or the
“Companies”) are implementing a new gas demonstration project to assess the benefits
and value streams of a package of technologies and services which may offer increased
safety and resiliency for gas customers by detecting gas leaks or flooding and providing
localized operational data to assist gas utility operations (the “Flood Zone Packages” or
the “Project” or the “Flood Zone Project”). The Project will also provide data that will
enable customers to make energy choices and the utility to improve system management.
The Flood Zone Packages will be demonstrated in areas where the Companies’ gas
systems were impacted by Hurricane Sandy in October 2012. The Flood Zone Packages
will be deployed at 500 customer buildings in each of the Companies’ service territories
and will include the following:

4 Connected Methane Detector

¢ Flood Sensors

¢ Automatic and Remote Gas Shutoff Valves
¢ On-grid Sensors (pressure)

¢ Analysis of Fine Meter Data

The Project is a test-and-learn demonstration and was designed in accordance with the
principles of the New York State Public Service Commission’s (“Commission” or “PSC”)
Reforming the Energy Vision (“‘REV”) Proceeding.! A major goal of the Project is to
assess the potential to engage customers in improving the safety and resiliency of gas
service and gas appliances. The Project was approved through the 2016 KEDLI and
KEDNY rate proceedings.? The purpose of this implementation plan is to describe
National Grid’'s detailed execution plans for the Project.

The Project was designed to align within REV policy outcomes in several ways, including
the potential to provide actionable information in order to “animate markets” for safety
devices and energy efficiency improvements. National Grid believes that it is possible to
create more mutually beneficial relationships with customers by leveraging critical
infrastructure, customer outreach and engagement, energy insights, and actionable
information. Toward that end, the following attributes of a successful suite of features will
be measured or estimated from the Project results:

¢ Rate of customer adoption

4 Number of participating customers that use the data
¢ Customer satisfaction

¢ Cost for perceived value

! Case 14-M-0101, Proceeding on Motion of the Commission in Regard to Reforming the Energy Vision
g“REV Proceeding”).

Case 16-G-0058, Proceeding on Motion of the Commission as to the Rates, Charges, Rules and Regulations of KeySpan Gas East
Corporation d/b/a National Grid for Gas Service; Case 16-G-0059, Proceeding on Motion of the Commission as to the Rates, Charges,
Rules and Regulations of The Brooklyn Union Gas Company d/b/a National Grid NY for Gas Service et al., Joint Proposal (filed
September 7, 2016), Sections 9.9 & 13; and Order Adopting Terms of Joint Proposal and Establishing Gas Rate Plans (issued
December 16, 2016).
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The results of the Project will be reported to the PSC and recommendations will be made
for either a full-scale program or further study based on the results of the Project and the
projected benefits and opportunities at that time for a larger program.

1.0 Demonstration Project Design

The purpose of the Project is to test the benefits of a package of technologies and
services and the potential to use these technologies to engage customers in improving
safety, resiliency, and energy efficiency. The Flood Zone Packages will effectively
provide for limited gas smart home trials focused on safety and resiliency with other
potential benefits. There are a number of varied services that could result both through
utility partnerships, third parties, or direct utility services. All would be developed in
accordance with REV principles with the proposed addition of continuous safety
improvement as a new REV objective. There are a number of potential value streams
that could result that will be evaluated and include both qualitative and quantitative
determination of the following attributes of those value streams for customers and utility
operations:

¢ Technical Attributes
o Cost to implement
o Cost to maintain
o Gas system benefits identified
= Flood risk to system
= Benefits of methane detection (e.g., service line
inspections)
= Value of data
e Flooding locations
e System status (e.g., pressure)
e Customer load profiles
¢ Customer Attributes
o Satisfaction and perceived value of safety improvements
= Detection
= Notification
o Use of meter data
= Energy efficiency (customer and service providers)
Installing remote gas shut-off valves with flood sensors to automatically shut down the
gas supply to premises that experience flooding and provide an accurate count of gas
services impacted by the flooding will enable improved emergency response during such
events. This will be achieved by disconnecting only the services affected by flooding as
opposed to the larger gas service district, sending alerts to the customers impacted,
isolating the gas system, and alerting the Companies of the loss of gas service to
respective customers in real time. This will enable improved management of emergencies
with a specific focus on the affected customers. During Hurricane Sandy, National Grid

had to shut down much larger gas service districts because of the lack of remotely
operated service shut-off valves which resulted in the loss of gas service to many of our
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customers for a significant period of time. The Project will also facilitate swift decision
making during restoration allowing for a focus on affected regions, thus allowing improved
customer satisfaction while further ensuring the safety and reliability of the gas system.
Safety and compliance initiatives being tested in the Project could potentially provide an
alternative to the frequency for inside gas service line leak surveys and inside
inspections. Safety will also be enhanced through the analysis of fine meter data to
identify hazardous conditions such as distressed heating® or gas theft. The same data
may be used to remotely identify energy savings opportunities such as a lack of set-back
thermostats. The concept of remote energy efficiency audits is being studied by the New
York State Energy Research and Development Authority (‘“NYSERDA”") and others.* An
outside data analytics provider will be selected for this task.”

1.10 Project Component Details
The full Flood Zone Package will include the following features:
¢ Connected Methane Detector
Flood Sensor
Remote Shut-off Valve
Connected by Advanced Metering Infrastructure (“AMI”)

* & ¢ o

Additional On-Grid Sensors at Customer Buildings at Strategic
Locations

¢ Date Analytics for Safety and Efficiency (e.g., remote audits)

Flood Zone Packages will be installed in 1,000
residential or light commercial buildings to be
selected from those customers who volunteer to
participate in the Project. One of the primary
targets in New York City will be those
neighborhoods that are both flood zones as well as
served by a constrained electric or gas system,
since the data developed may also offer insights
into the usage patterns to potentially address
electric and gas reliability. Some gas utilization
equipment is also significant users of electricity,
especially heating systems. Customers and
National Grid will receive notifications of methane  gueens ny Elettric Load Zone

detection or flood alerts. Granular gas meter data and Flood Zone

will be used to categorize equipment operating modes to assess safety through profiling
of gas flow rates and identification of abnormal flows. Energy efficiency (EE)
opportunities will also be assessed by analysis of energy use patterns. The results will be
communicated to customers at least once during the two years of operations. On-grid

Example: I

® Distressed heating refers to use the improper use of equipment for heating during the breakdown of a heating system.
* M. Zeifman et al., Residential remote energy performance assessment: estimation of building

thermal parameters using interval energy consumption data, ACEEE Summer Study on Energy Efficiency in Buildings
2016).

5(’ See revised proposal to develop data analysis algorithms received from Research Foundation of SUNY (dated April
5, 2017).
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sensors, Pressure and/or gas composition via on-grid sensors will be will be available and
used to assess value to system design and operations. The potential to collaborate with
the electric utilities in the Companies’ service territories and local governments will be
assessed in terms of notification and meter data utilization for their purposes. The flood
zones chosen will be based on the Federal Emergency Management Agency’s (“FEMA”)
latest maps and will be those areas affected by Hurricane Sandy (see attached

Appendices).

Methane Detector

Ifron 500T-GasGate
Remote Disconnect
(w/pressure sensor)

nationalgrid

v" Valve Activation

v’ Customer Notification

v" Meter Data Analysis (Safety & EE)
v Gas System Status (e.g., pressure)

Typical gas meter

The primary safety initiative in this Project is the deployment of
additional methane detectors incremental to those already
am planned by National Grid. The purpose of this expanded

—— deployment is to test customer acceptance of the devices, which =
~inthe case of this Project will be connected to the Companies’ —AJ
communication systems, and will, if technically possible, provide | .. rzemote
Connected . g . . . _
Methane notification of an alarm to both National Grid and the customer DbDisconnect
Detector while concurrently activating the automatic shutoff valve. The

selection of the device will be based on the results of ongoing research at
NYSEARCH, the Gas Technology Institute, and several manufacturers.® The automatic
electronic shut-off valve will be the same valve used in the National Grid Storm
Hardening programs, most likely that developed by Itron. See shutoff valve information

in attached Appendices.

® See, e.g., P. Armstrong, Residential Methane Detectors and Asset Lifecycle Tracking & Traceability, Northeast Gas

Association’s Executive Conference (September 9, 2014); available at:
http://www.northeastgas.org/pdf/p _armstrong res methane.pdfl5
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A review of the fixed network communications system chosen for the Companies’ storm
hardening programs indicates there is no ability to share network assets or services at
this at this point in time or during the duration of this Project with the overlapping electric
utilities. The Project will utilize an Itron network to make use of Itron devices.
Consolidated Edson Company of New York, Inc.’s (“Con Edison”) AMI networks are
Silver Spring and PSEG-Long Island utilizes Landis and Gyr and the communications
systems they will employ are not compatible with the devices planned for this project. As
such, in order to use such systems, modifications and additional communications system
design for National Grid’s systems would be required that is beyond the scope of the
Project. However, such integration is possible at a future date and will be considered
should the services tested in the Project be brought to scale.

The implementation of the Project is related to two other larger capital projects approved
simultaneously. These include the Storm Hardening program in the KEDNY and KEDLI
service territories and the Safety-Methane Detector pilot in the KEDNY service territory.
The Storm Hardening program is in response to Hurricane Sandy. The purpose of the
Storm Hardening program is to protect gas customers from over pressurizing as a result
of low pressure gas lines blocked by water from flooding by disconnecting the customer
gas supply as soon flooding is detected and will limit the extent to which the gas system
will be taken out of service by flooding. This program will also provide an accurate count
of impacted customers for appropriate communications, responses, and repairs. They
are separate projects but the Storm Hardening program provides key components of the
Flood Zone Project at no cost. The interrelationship of these projects is shown as
follows:

Storm Hardening Program Safety-Methane Detector Pilot
e Shut-off Valve and Flood Sensor e Non-connected version
e 25,000 in NYC e 10,000 NYC
e 58,000 in LI e [Inside meters
e Approved in 5 yr. Capital Plan e Approved in 3 yr. Capital Plan
e Fixed network communication
system |

\l, First 1,000 sets and comm.s

) Coordination
Gas REV Flood Zone Project

Only
e Shut-off Valve and Flood Sensor (first 1000 come Design of
from Storm Hardening program)
connected

e New connected methane detectors

e On-grid sensors (operations, e.g. pressure)

e Customer Meter Data analysis

e Customer Notification

e 500 eachin NYC and LI

e 3 yr. REV demonstration approved in rate case

version (if ready)
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1.11 Storm Hardening Program

The primary elements of the Storm Hardening program
are based on the need for the development of potential
new services utilizing new systems and technologies in
collaboration with Itron and will be included in the Flood
Zone Project. As part of the Storm Hardening program,
Itron will be providing 1) the gas remote disconnects with
integrated flood sensor as shown here and 2) cloud-
based, two-way data services that link the customer sites
to the Companies’ operations. The Itron disconnect
device may also include pressure monitoring in a later version in the future, Thus,
pressure monitoring in the Flood Zone Project is not part of the Storm Hardening
program and is funded only in the Flood Zone Project. A prerequisite of the Storm
Hardening program is the development of a fixed network communications system.
There are limitations unique to gas utilities in that gas utilities generally may not have
access to power for devices and must rely on batteries. National Grid’'s IS and Smart
Grid teams with experience in fixed network communications for electric utility programs
are supporting the Storm Hardening program which also supports the Flood Zone
Project.

1.12 Methane Detector Pilot

The Methane Detector pilot, which will not provide materials for the Flood Zone Project, is
focused only on NYC customers prioritizing those with gas meters sets located inside the
premises and the evaluation of polices regarding service line inspections, unrelated to the
objectives of the Flood Zone Project. While there are a number of UL listed products
commercially available, few have the ability to send a signal of activation out.” As such,
for this Project, a methane detector may be supplemented with a separate Encoded
Receiver Transmitter (“ERT”) that will, if possible, communicate with the Itron fixed
network communications provided. Future versions of the Itron gas shutoff valve will be
compatible. In addition, unrelated to the Methane Detector pilot or this Project, a new
methane detector is being developed collaboratively with funding and technical support
from the New York gas utilities R&D programs by Heath with a lower triggering level and
is under the review of Department of Public Service Staff (“Staff”). For the Project, there
will be a strong preference to wait for a connected version of the Heath product to the
extent that the overall project timeline isn’t significantly impacted.

1.13 Participant Eligibility

This project involves the recruitment of participants. The Project will be documented
through a brief site agreement with the participating Customer describing the benefits,
rights, and responsibilities for customers who are provided the full package. Participating
customers that are provided with a methane detector and data services under the Project
will be required to enter into such an agreement with National Grid that sets out the
benefits, rights, and responsibilities of each party. The following general requirements will

" Two UL listed connected residential methane detectors are the Macurco GD-2B and the Roost RSA-400 Smart Alarm.
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apply in order for a customer to be deemed eligible to participate in the Project:

National Grid gas customer

Technical suitability (only appliances with electronic starts; no standing pilots)
Gas Utility account in good standing

Proof of Property insurance

Buildings properly maintained with no outstanding permit violations

Internet access

® ¢ 6 ¢ 06 0 o

Easy access for service and data collection

1.14 Customer/Stakeholder Engagement and Communications

The participants in the Project will be recruited from those customers whose gas service
is included in the Storm Hardening program. Participation in the Storm Hardening
Program will not require customer recruitment as that program requires no direct
customer engagement or involvement. However, experience with electric smart grid
projects has demonstrated the need for early and continuous community outreach
regarding public concerns related to the installation and use of the wireless fixed data
network that will be built for the Storm Hardening program and thus support the Flood
Zone Project.

The Flood Zone is relatively small in terms of humbers of participating customers and is
completely voluntary. As such, customer engagement will be customized to each Flood
Zone Package. Initial communications to customers will be implemented as part of the
Companies’ Storm Hardening programs. In addition, outreach through local agencies,
such as local government or community agencies, will also be included in an effort to
engage customers in the Project. National Grid will also support such efforts through
community and government affairs representatives and through existing sales and
marketing channels including:

¢ Targeted direct malil

¢ Outbound telemarketing

4 National Grid sales and community representatives
¢ Social media

Large-scale marketing and advertising is not necessary or justified for the Project.
Potential participants are expected to be tracked manually or by National Grid’s GridForce
customer relationship management system.

1.20 Test Statements

National Grid will test the validity of the hypotheses shown in Table 1, Test Statements,
below. The results of hypothesis testing will be tracked and documented and then used
to inform and modify subsequent offerings to residential or mixed-use small commercial
gas customers in New York City and on Long Island:
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Overarching Test
Statement

Then...

A gas distribution utility
can engage residential
or small commercial
customers with new
technologies and
services to improve
safety, resiliency and
efficiency.

New technologies and services
offer customers insight and
actionable information
regarding gas safety,
resiliency, and gas utilization.

Customers will be more
active in preventing gas
incidents; thereby
improving overall system
resiliency and energy
utilization efficiency.

B. Direct data and remote
control of gas service are
viable tools for gas system
operations to improve safety
and reduce restoration time in
case of flooding.

Utility capital efficiency will
improve and customer
satisfaction with gas
service will increase, both
leading to sustained
system growth.

Supporting Test
Statements

Then...

1. Customers will accept
and value automatic or
remote shutoff for use
when certain hazardous
or damaging conditions
are present.

A. Customers perceive that
automatic or remote shutoff of
gas service and notification
enhances their safety when
methane is detected.

Customers can be engaged
to directly enhance
premises safety and will
accept these functionalities
in order to achieve

ongoing improvements to
health and safety.

B. Customers welcome
automatic shutoff and the
potential for false activation
and notification to protect the
gas system and their own
buildings from damage in times
of flooding regardless of the
cause

Customers can be engaged
to directly enhance the
resiliency of the gas system
serving their premises and
those nearby and will
perceive a greater value to
gas utility service.
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2. Interval meter data
can be used to identify
safety concerns such as
leaks or gas thetft.

A. Meter interval data can be
used to identify hazardous
conditions, such as distressed
heating or gas theft, through
data analysis.

The gas utility can engage
directly with customers to
improve the safety of
customer premises and
prevent or minimize gas
leaks or gas theft or misuse
of some appliances.

3. Interval meter data
can be used to identify
energy efficiency
opportunities such as
lack of setback controls.

A. Interval meter data can be
effectively analyzed to identify
energy efficiency opportunities
including setback controls or
those resulting from energy
profiling.

Service providers and/or
customers can utilize this
information to develop the
costs and benefits of
making specific energy
efficiency improvements.

4. Localized gas system
measurement, such as
pressure or gas
composition, may be a
tool for improved gas
system expansion
planning.

A. The addition of local
connected measurement
devices, such as pressure or
gas composition at end-user
locations, provides actionable
information to gas system
designers and operators.

The operations and
planning of gas operations
and gas infrastructure can
be enhanced for improved
utilization of capital and
operating efficiency in
certain locations.

1.40 Test Population

The current market size for the features in the Project will at a minimum
encompass the flood zones identified as part of the Storm Hardening programs
approved in the Companies’ Capital Plans. This translates into a minimum of
25,000 units in New York City and 58,000 customers in Long Island.® However,
exterior flooding is not the only potential source of flooding in buildings. Flooding
can also result from water main breaks, interior water line breaks, or catastrophic
failure of gas appliances such as water heaters or tanks. In 2005, National Grid
implemented an in-home demonstration and evaluation of home management
systems in downstate NY. The systems were made by Honeywell and Shell at the
time. Of forty (40) participants surveyed, 95 percent indicated that “detecting water
leaks” and “heating alarms” were the most important features. Ultimately the
entire residential heating and non-heating customer segments could benefit from
the successful development of this suite of services as follows:

Potential New Customers*
17,000
398,000

Current Gas Customers*
529,000
482,000

KEDNY
KEDLI

8 See Cases16-G-0058 and 16-G-0059, Testimony and Exhibits of: Gas Infrastructure and Operations Panel Book 4 —
KEDNY and KEDLI Book 4 (filed January 29, 2016).
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* By structure count as of May 2015

oS
Table 2: Test Scenarios

Scenario

Description

Rate of customer adoption

Portion of The project manager will assess customers’ pre-installation
customers offered | interest in this bundle of features against customers’ rate of
Propgt . adoption.

participation that

actually

participate.

Number of particip

ants that use the data

Portion of
customers in the
Project that use
data for safety or
energy efficiency.

The project manager will assess the value of the data analytics
used by customers by determining the portion of those customers
using data to identify energy efficiency measures, the
corresponding magnitude of energy savings and take action where
data indicates there is potentially an unsafe condition.

Cost for perceived

value

Customers’
assessment of
installed feature
value compared to
other market
products or
services.

The project manager will survey participating customers to assess
the perceived value of the Flood Zone Packages’ features,
individually and in combination, compared to existing products or
services in the marketplace such as security and hazard
monitoring services.

Customer satisfaction

Satisfaction with
services and
features of the
Project.

National Grid will assess the satisfaction of the participating
customers in the Project and compare against relevant existing
data regarding gas utility service in general and compare to
related service providers or similar unrelated services.
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1.60 Milestones and Checkpoints

Table 3: Milestones

nationalgrid

Actions Timing Process Owner Process Support
1. Design packages, including final selection of methane detector, -
) . December 2016 - July 30, 2017 Flood Zone (“FZ”) Team n/a
sensor package and installer specification.
NES
Procurement
2. Component procurement Gas System
- Methane Detectors Engineering
- On grid sensors (e.g., pressure) July 30- 2017 - March 30, 2018 Flood Zone (“FZ”) Team Advanced Data
- Services (install, comms.) Analytics
- Data Hosting RD&D
Information
Services
3. Partici Recrui
artl'u pant ' ecr.wtment NES
- Participant criteria —_— .
) July —November 30, 2017 Flood Zone (“FZ”) Team Marketing
- Outreach campaign
Legal
- Agreements
NES
4. Installation (coordinate with Storm Hardening Program in capital . CcMS
- March 1, 2017 - June 30, 2018 Flood Zone (“FZ”) Team
plan and AMI availability expected 10/31/2017). Gas System
Engineering
, , P NES
5. Control Center integration February 2018 - June 30, 2018 Flood Zone (“FZ”) Team
Gas Control
. v NES
6. Call Center training February 1, 2018 - June 30, 2018 Flood Zone (“FZ”) Team
Call Center
NES
Advanced Data
7. Data Analysis planning August 2017 - September 30, 2017 Flood Zone (“FZ") Team Analytics
System
Engineering
8. Go Live July 30, 2018 Flood Zone (“FZ”) Team n/a
9. Progress on implementation and program performance to be
reviewed during the Jurisdiction’s monthly performance meetings. If
& vP & Monthly Flood Zone (“FZ”) Team n/a

any issues are identified, the Jurisdiction will require a performance
improvement plan.

Note: As the Implementation Plan is an evolving, working document, refinements to

scope of work and milestones are expected as the Project progresses.
Modifications will be captured in quarterly reports and meetings with Staff.
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Table 4. Checkpoints

Scenario

Description

Rate of customer adoption

Portion of
customers in the
Storm Hardening
programs and
those additional
customers electing
to participate in the
Project.

Measure: Count of participants

How and When: End of each year

Resources: Project Manager

Target: 75% of those asked

Solution if off-target: Review and revise messaging

Number of particip

ants that use the data

Actual load
reduction potential
per customer for
process and
heating loads.

Measure: Count of participants using data

How and When: End of each year

Resources: Project Manager

Target: 75% of those participating

Solution if off-target: Review and revise messaging

Cost for perceived

value

Cost of each
feature individually
and collectively.

Measure: Cost of features and services
How and When: End of each year
Resources: Project Manager

monitoring

Customer Satisfaction

Satisfaction with the
prospective service
to date compared to
existing gas service
programs.

How and When: End of each year

Resources: Survey

Target: Exceed satisfaction with gas utility service
Solution if off-target: Review and revise procedures

1.70 Conditions an

d Barriers

Target: Equivalent to similar market services such as security
Solution if off-target: Review and revise product design

Measure: Percent of participants “satisfied” or better.

The following list includes anticipated key dependencies and potential barriers that

may need to be addressed during the progress of the Project:

¢ Fixed network communications system and utility system interfaces are
provided by the Storm Hardening programs and can be integrated by IS.

¢ Completion of Itron redesign of communicating gas shutoff valve

¢ Timely support from Itron for additional functionality for this pilot is required.

¢ Remotely operated shut-off valve is provided by the Storm Hardening
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programs and produced in sufficient quantities

¢ Flood detector is provided by the Storm Hardening programs

¢ A commercially available Methane detector is provided through the Flood
Zone Project but should be the same model as that expected to be provided
through the Gas Safety-methane detector program or the improved product
from the current R&D program.

The Storm Hardening Program and, by extension, the Flood Zone Project, requires
integration with a number of corporate systems as follows:

Itron Software
MITS (Analytics Package)

MDSI Advantex /| FDM Software

1 \Valve D #
CMS I Contractor 2 Valve Type ] ' Customer
personnel installs 3. Manufacturer Net?glgtgf:di Database
Remote Shutof Valve e (Openiay jiga
4 Install Dat Riva Network)! Systems

5. Battery Type i
6. Tamper Count

7.Valve Status (Open/Closed)

CSS/CRIS

GGRD /Remote Valve

FDC: Field Data Capture

CRIS/CSS: Customer billing and information systems
CMS: Customer Meter Services

MITS: Metering Inventory Tracking System

Preparation for integration with each of these systems for the Storm Hardening program
has begun.

2.00 Project Structure and Governance

2.10 Project Team

All Gas REV Demonstration projects are implemented by the Customer Solutions
group in New Energy Solutions and include the following:
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- Overall Gas REV Program Administration Chris Cavanagh
- NES Procurement John Spring

The Project is implemented by the following team:
Table5: Project Team

Name Department

Saadat Kahn Asset Engineering
Chris Cavanagh* NES
Eric Aprigliano Gas Engineering
Mary Holzman Engineering R&D
Stela Mhinerva Data Analytics
* Project

Manager

In addition, the Project is supported by the project team developed for the Storm
Hardening programs. The organizational structure for the Storm Hardening programs
is shown in the following chart.

|
John Stavrakas
xecutive Spon

Steering Committee

Michael Avery
Project Manager

| Cuﬂlrame John M.rngn.u
Tetnnul Promed §| opect Dev
arwger

urajt Chowdy-Ro tick Costanzo C v Christine Kiviat Derek Saksbury Jichael Lac Jettrey Mc Poin
Gas Asset £V Cusiomer Outrea

Project Manage

and Engagement Procurement e CommuNIcatio | Drepatch
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2.20 Roles and Responsibilities

Table 6: Project Roles

National Grid Role / Responsibility | Description

Support conceptual design and lead | Provide necessary data and expertise for the

detailed Project implementation. Project design work.

Recruit customers. Conduct outreach campaign to recruit customers
already included in the Storm Hardening
programs.

Operate systems and Remotely or automatically operate gas isolation

communications. valves and provide customer notice.

Customer Description

Participate in the Project as agreed. | Provide access to equipment and data and utilize
data to consider energy efficiency upgrades.

Data Analytics provider Description

Perform data analysis. Develop procedures and analytical process to
analyze interval gas meter data.

2.30 Governance

The Project is being managed through National Grid’'s
NES team who is responsible for the Project
implementation. In accordance with the Companies’ rate
cases, one incremental project manager has been hired
specifically for the gas REV demonstration program which 21
includes the Flood Zone Packages. In addition, the
Customer Solutions team in the Customer area is
providing additional project management support. All projects in the gas REV
demonstration program are being included in an existing Performance Excellence (“PEX”)
hub prior to incurring any spending. The PEX program is used to monitor projects and
quickly identify obstacles to achieving major milestones. The Project is supported by a
dedicated procurement team in NES. In addition, there is substantial support required by
several departments and groups and each is identified in the Project timelines in Section
3.00 of this plan.

In accordance with National Grid policies, the entire gas REV demonstration program
requires the approval of the Senior Executive Sanctioning Committee regardless of size.
This approval covers all capital requirements and first year expenses and the approval
process will be repeated for years 2 and 3 of the project. Since the gas REV
demonstration program funding was included in the KEDLI/KEDNY rate case order,
implementation plans have been submitted to the Regulatory team, the major elements of
which are being tracked as regulatory obligations. In addition, all programs and progress
are subject to regular scheduled reviews by the New York jurisdiction and other senior
executives.

| Connect :-
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3.00 Work Plan ............................ (Revised to reflect expected delivery of Itron Valves)

Flood Zone Protection Package Implementation Plan

) Propsed Adjustments

nationalgrid

Participating Group CY 2017 CY 2018 CY' 2019
NES RDD  Asset ENG SYSENG| CMS EE Other | Dec-2016| Jan-17 | Feb-17 | Mar-17 | Apr-17 | May-17 | Jun-17 | Jul-17 | Aug-17 | Sep-17 | Oct-17 | Nov-17 | Dec-17 | Jan-18 | Feb-18 | Mar-18 | Apr-18 | May-18 | Jun-18 | Jul-18 | Aug-18 | Sep-18 [ Oct-18 | Nov-18 | Dec-18 | Jan-19 | Feb-19 | Mar-19 | Apr-19 | May-19 | Jun-19 | Jul-19 | Aug-19 | Sep-19 | Oct-19 | Nov-19 | Dec-19
AMI Available
1.10(Select Flood Valve X X
1.20|Select Flood Sensor X X
1.30|Select On-Grid Sensors X X
1.40(Select Connceted Methane Detector X X
1.50{Deteremine Communications Plan X X
1.60|Installer Specifications VALVES
1.70|Specify Data Hosting X X IT/ADA /—\
1.80|Finalize Data Analaysis Outputs X X X X X X \\
2.10|Flood Valve X Proc. Delivery \
2.20|Flood Sensor X Proc. Delivery 9
2.30|0n-grid sensors X Proc. MAX ONLY IF NEEDED
2.40|Conncted Methane Detector X Proc.
2.50{Comminications Services X Proc./IT storage
2.60|Installer Specifications X Proc.
2.70|Data Hosting X Proc./IT
2.80|Data Analyst (if required) X Proc. ADA
3.10|Develop Participant Criteria X X X X X Cust. | e ——————) e ]
3.20|Develop Customer Agreement X Cust./legal
3.20|Develop Outreach Plan Materials X Cust.
3.30]Recruitment X Cust.
4.10|In Home Installation \
4.11|KEDNY (12 per day avg.) X X X (N
4.12|KEDLI (12 per day avg.) X X X <
4.10|Control Center Integration (senors/data)
4.11|KEDNY X Gas Ops .
4.12|KEDLI X Gas Ops COMPRESS rd
4.20|Call Center Integration/Training X X X Call Cntr
4.30|Testing
4.31|KEDNY X X X X X Gas Ops a
4.32|KEDLI X X X X X Gas Ops
4.40|Data Analysis Plan - Safety X X X ADA
4.50{Data Analysis Plan - Efficiency X X X ADA NO IMPACT
4.60|Data Analysis Plan - Gas System Ops X X X X ADA
5.10|Go Live
5.11|KEDNY X X X X X X GO LIVE|
5.12|KEDLI X X X X X X
5.20|Maintenance/Repair X As needed
5.30|Data Analysis - Safety X X X ADA
5.40| Data Analysis - Efficiency X X X ADA
5.50|Data Analysis - Gas System Ops X X X X X ADA
5.60|Periodic Reporting X X X X X X |
6.10|Compile Results X X X X X X ADA
6.20|Final Report X X X X X X
6.30|Reccomendations forp Next Steps X X X X X X

Note: As the Implementation Plan is an evolving, working document, refinements to scope of work and milestones are expected as the Project progresses.

NES: New Energy Solutions
RDD: Gas Research

SYS ENG: Gas Syst Eng

CMS: Cust. Meter Services

EE: Energy Efficiency (Customer)
ADA: Advanced data Analytics
Cust: Marketing Advertising

Modifications will be captured in quarterly reports and meetings with Staff.
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3.10 Project Budget
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The cost of the gas demonstration projects is divided into capital costs and first year
operating and maintenance (“O&M”) costs as presented below from the Companies’ rate
filings in Cases 16-G-0058 and 16-G-0059. These costs only cover estimated incremental

direct project costs.

Table 7: Budget

Gas REV Demonstration Proposals KEDNY KEDLI
Customer (Products)- Sean P. Mongan Testimony FTE or 2017 FTEor & 2017
Quantity Capital O&M Quantity Capital O&M
Resilient, Safer and Smarter Networks
AMI & Storm Hardening (500 per region)
Fixed Comm Network (in Capital program) 0.0 $0 0.0 $0
Meters 500 $100,000 500 $100,000
Methane Detectors 500 $35,000 500 $35,000
Shutoff Valves (in Capital Program) 0 $0 0 $0
Flood Detector (in Capital Program) 0 $0 0 $0
Gas Composition Sensors 50 $5,000 50 $5,000
Pressure Sensor 50 $5,000 50 $5,000
Installation (1-man-day) 500  $171,500 500  $171,500
Maintenance & Repair 500 $42,875 500 $42,875
Usage Analysis 500 $100,000 500 $100,000
Subtotal $316,500  $142,875 $316,500  $142,875

3.20 Reporting Structure

Reporting progress to the PSC shall, as a minimum, be in accordance with the requirements of
the Commission’s order” in Cases 16-G-0058, 16-G-0059 et al. which requires annual reports 45
days after the end of each rate year. Additional interim reporting is anticipated when major
milestones are accomplished. In addition, progress is reported as regulatory obligations tracked

by the Regulatory area.
recommendations.

3.30 Partnership Development

The Project could result in scalable new products or
If

services being made available to customers.

successful the Project will result in a deployment plan
derived from the Project findings and current market
conditions. Since one of the core policy objectives of
REV is “market animation,” there is likely to be
deployment of product concepts that this demonstration
indicates will be successful. Such deployment will most
likely occur through the creation of new partnerships,
potentially with some of the service providers supporting

the Project or with other new entrants. National Gric's N

The Project will result in a final report detailing findings and

nationalgrid

HERE WITH YOU. HERE FOR YOU.

Another Natural Gas
Installation!

Installed by

Jack Gayson
Plumbing & Heating
516-248-4105

Natural Gas is just $1.87 a gallon.

® Cases 16-G-0058, 16-G-0059 et al., supra note 1, Order Adopting Terms of Joint Proposal and Establishing Gas Rate Plans

(issued December 16, 2016).
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gas utilities in New York have extensive experience in developing successful alliances. Previous
examples relevant to gas service include the following:

4 Oil— Gas Heating Conversions (Value Plus Installer Program)*°

4 Natural Gas Vehicles and US DOE Clean Cities™

¢ Energy Efficiency Program Implementation

¢ Utility Energy Service Contracts (“UESC”) for government customers

The NES team has a dedicated team focused on developing a wide variety of partnerships.
Where these concepts require financing it is expected that a variety of sources will be sought
individually or in combination. National Grid has also supported certain efforts of its partners in a
variety of ways including the following and expects to support the deployment of technologies or
services that may be developed as a result of this project

¢ Joint outreach and education programs

Market sizing

Environmental and socio-economic benefits analysis

Facilitation of training of technicians and customers

Support for updated codes and standards to reflect new technologies

L JER JER JER SR 2

Additional project demonstrations
# Research Development and Demonstration (“RD&D”) for product improvements

There are two types of partnerships that may develop as a result of the Project: 1) the
communications and control platform that enables the devices and services that would be
provided by Itron; and 2) additional partnerships to be determined that could make use of
the control functions, modifications, and primary partnership that may result from the
Project. Potential partners that could develop in the future based on the perceived value
of the services could include, but not be limited to:

¢ Residential Energy Service Companies

o Commodity providers
o Building service providers

¢ Alarm and security companies
¢ Utilities

o Electric

o Water

o Communications

¢ Local government

19 hitps:/iww.nationalgridus.com/NY-Home/Convert-to-Natural-Gas/Find-a-Contractor
1 https://cleancities.energy.gov/coalitions/long-island
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o Emergency Service
o Energy Initiatives (PACE Bonds, etc.)
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REV Alignment
NY’s REV initiative has developed a series of Core Policy Objectives. In addition, for

the natural gas products and services and services it is self-evident that safety is an
additional outcome resulting in the following set of generic objectives for Gas REV.

%ystem
Market Customer . ; / Reliability

Animation Knowledge J4  \Reduction 4 &
' y Resiliency,

After a review of these objectives the next step is translate them into specific initial objectives
and metrics for gas service overall and each demonstration project as described in their
respective implementation plans The figure below identifies one view of a series of utility
services and also a set of gas service objectives and identifies pilot program focus and broad
metrics that would be aligned with this service and objectives. This is the basis for the
selection of Gas REV Projects.

Aligned Services

3 Reduce Gas | Promote High New Sources
g System Efficiency and | Manage Gas | of Supply and
o Locate & Constraints Smart Electric Renewable
E Detect Leaks | Reduce Leaks [Flood Detection| (Automation) Appliances | Interdependency Gas

7]

o

g. Safety v v v v

hedi|Improvement

o

M Modeling the

2 Network for v v v v v v

I Growth

5

"l Generation And v/ v/ v/ v v v v

Environment

T
4] Value

g Minimize Maximize Improve Improve Added/Choice
e Maximize |Environmental |Energy System| Customer Operational |[Improve Access to| Services for
g Safety Impact Reliability | Affordability Efficiency Gas Service Customers
i safety v v v i

<i| Improvement

o

M Modeling the

INetwork for v v v v v

=M Growth

o

(" Generation And 7 - v . o N

Environment

Incident  |GHG Reduction| ~ Forced |Total Customer| O&Misiper | Capital Efficicncy | Adoption/New

METRYCS Feconiy (€0ze) Outages | Energy Bills [s) |Unit of Sendout| [sxustitFinandial) | Revenueis]

The alignment with REV principles for the Flood Zone Package Project is described as
follows
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REV Objective Demonstration Alignment

Enhance customer The Project will use data to assess gas heating, water
knowledge and tools that | heating, and other gas appliances in order to evaluate their
will support effective safe use and quantify opportunities for energy conservation
management of the total | opportunities.

energy bill Increased access to local gas system operational data at

targeted locations will provide gas system operations
opportunities to improve system planning and support capital

efficiency.
Market animation; The Project will demonstrate the value of interval meters
leverage customer data for both enhancing safety and efficiency; thus
contributions potentially enabling markets new services to use that data
and expand markets for energy service upgrades.
System-wide efficiency Increased access to local gas system operational data at

targeted locations will provide gas system operations
opportunities to improve peak load management and overall
system efficiency.

System reliability and The Project will demonstrate one technique to prevent

resiliency damage to the gas distribution system and customer
appliances from external and/or internal flooding.

Reduction of carbon The Project could provide data to customer energy efficiency

emissions improvements and also support additional oil-to-gas
conversions, thus lowering carbon emissions by 25%.

Partnerships with third- The Project market-animating partnerships with building

party service providers management technology, and platform providers.

Alignment with New York State Energy Initiatives

New York State has been supportive of the cost-effective and environmentally
responsible expansion of the natural gas service. “[E]xpansion of the natural
gas system complements the economic development efforts encompassed
by Governor Cuomo’s recently released New York Energy Highway
“Blueprint™?...that "accelerating utility capital and operation and maintenance
spending on the State's...natural gas infrastructure will result in enhanced
reliability and safety for utility customers while generating substantial economic
development benefits for the State’s overall economy."*

In addition, several initiatives in the 2015 New York State Energy Plan support
the advanced development of the natural gas infrastructure and services including initiatives7, 12,
13, 15, 28, and 29.

12 Case 12-G-0297, Proceeding on Motion of the Commission to Examine Policies Regarding the Expansion of

Natural Gas Service, Order Instituting Proceeding and Establishing Further Procedures (issued November 30, 2012),
.5,n.8.

€ Id., n. 9.
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The Natural Gas Distribution Vision

The US natural gas distribution industry has also developed a future vision on smart energy. This
vision has been developed by the American Gas Association and the Gas Technology Institute.
It is summarized as follows:**

Claan natural gas is utiived as o
primary fuel source for racitional
electric generation plants meeting a
large percentage of the nation's
elactncity dermand.

— Elactricity Grid

O ¢l o Pyt

Smart grid technologies provide timely
intelligence to systermn operators to
know when to utilize fast ramp-up

generation units fusled by natural gas to
overcome the intermittency challenges
of renewable electricy sources.

—
/
"y

A SMARTER ENERGY FUTURE
UTILZING NATURAL GAS

|
Smart grid advanced sensors and

Production companies adract

L N control devices are developed and wridiohon g
deployed on the electric and gas and inject naturs gr\.i:l-l'.‘f e
tworks 1 nation's pipeling infrastructune
. I"ﬁ f (2.4 million miles of transmesson
L s inteligence to system operators and distribution ppelne)

5 regarding system integrity and

capacity as will as safety alerts.
Im‘- AT

Microgrids utiize equipment fueled by natural gas
to produce electricity and heat locally for energy
consumers with unique energy demands and
refiability needs.

Smart energy technology
provides greater inteligence on
energy supply and demand to
help integrate and improve the
efficiency and reliably of the
natural gas and electric systems.

Smart meters providing 2-way
flow of information between
consumens and energy
providers enable new enorgy
management tools.

Smart energy tools are used by
customers for managing enargy
consumption and evaluating
energy oplions.

Renewable Gas produced from
biomass fesdstocks (landfill,
sewage and agricultural waste)
supplemants corventional natural
gas supphes

This vision is remarkably similar to the core REV principles in terms of using information
to animate markets for energy efficiency and renewable energy but it also includes the
benefits of greater interaction between the natural gas and electricity markets. What it
does not include is the need for a new emphasis on safety. The gas industry’s vision
lists the following advantages. “A smart energy future in which natural gas is effectively
integrated has the potential to deliver several important advantages:

 See https://www.aga.org/sites/default/files/natural_gas in_a smart_energy future 2014.pdf
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¢ Improved safety, energy security, and environmental performance;

¢ A more efficient infrastructure, with the ability to provide demand response, accommodate
emerging technologies, and new sources of supply;

¢ Improved demand response for electric distribution through switching heating and cooling
loads to natural gas and through the use of distributed generation;

¢ Greater consumer choice resulting in maximum energy value; and

¢ More optimized energy value from renewable wind and solar through the use of fast
ramping dispatchable generation.”®

“Natural gas infrastructure continues to grow in the U.S., and this growth provides opportunities
to support aggressive goals for energy productivity while improving service and options for
customers through the use of interactive smart electric and natural gas energy grids.”® National
Grid's Gas REV program proposals are intended to merge the concepts of REV and this
industry vision as it applies to New York State with a new focus on safety and resiliency on both
sides of the customer’s meter.

!5 Natural Gas in a Smart Energy Future: A strategic resource for electricity and a smart resource for homes and businesses, Gas
Technology Institute (“GTI”) and Navigant Consulting, January 2011, GTI-11/0001, p. 1; available at:
http:/mww.gastechnology.org/Expertise/Documents/Natural Gas in a Smart Energy Future 02-22-2011 FINAL.pdf

'® Natural Gas Infrastructure: Enabling Energy Productivity, Alliance Commission on National Energy Efficiency Policy, Washington
DC, January 2013, p. 13, available at: https:/Mmww.ase.org/sites/ase.orgffiles/natural gas report 2-5-13.pdf
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100T-GasGate
Remote Disconnect’

Remaote Service Shut-off [ 100T-GGRD

Gas utilities are under pressure to reduce operational costs and Increass customer service, Reducing

truck rolls with the GasGate Remote Disconnact (RD) from Itron helps achieve thessa goals. By remotely
stopping the flow of gas at the rizer, the GasGate RD Improves employee safety by eliminating the nesad
to access the gas meter sat for service shut-ciffs,

Tha GasGate RD iz a standalons valve with
an integrated communications moduls
that offers senvics shut-off capabiliies for
erhancad operational and safety bensfits.
MNow, 8 gas sanica provider can remotaly
shut-off gas flow during move-outs or for
cradit iszues. Tha valve alzo incroases
safaty for customars, amargency responza
crews and utility crews by shutting off gas
flowe to the premise in the event of a gas
leak or fire. Typically installed batwaan
thi regquilator and matar, the GazGate RD
communicates with fron's fieed network,
mobile and handhald systems, allowing
for efficiant service discornects.

CIFICATIONS

The Gaszate RD leverages tha fiald
proven communications technology of
thie 100-saries gas modules and utilizes
lron communication systems to enable
sarvica shut-off. Utilities gain the greatest
benafit with the remote capablities that
the trom Fixod Matwork offars; by being
able to shut-off service without having to
rell a truck. Our mobile collection systems
communicate with the device and offer
the sakety of shutting off gas flow from a
distance, without having to access the
matar 2at. tron handhald systemns also
communicate with the GasGate RD and
are an integral part of restoring gas senica
with required on-site field crews.

The GaszZata BD installs easily into
an axsting metar 2t or can be
incorporated into a newly designed
meter loop. Bacauss the MAOPIs 7
PSIG, the GasGate RD wil beinstalled
aftar the regulator for any syatem
prassure abova 7 PSIG. Thevalvais
avalable in 3’ and 1" connaction sizes
for all meter loop configurations.

The GasGata BD is mada in the USA
at Itron's stata of the art facilities in
Wasaca, Minnesota.
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FEATURES
» Uiizas ltron enhanced sacurity using
Itron encryption and authantication
profocols {tron Security Manager is
required for operation.)
» Securty tamper seal on mechanical
vale
Specifications
# UL Class |, Division 1, Group D
» Power source: 2 A-cell lithium
battery pack
» Meats or excoads ASME B16.33, Section
4.2 Gas Tightness
» Battary life: 20 years or B0 deconnects
» Hadio programming paramatars
» Test stafion site 10 {not avaitable i
factory programmead)
= LHility ID
# Enhanced sacurity
» Programming Options
» Fixad Matwork Mode with +27 dBm
(500 miliwatts) output power and a
daily bubble-up of tha Network Daily
Messaga, which i transmitted 10
fimas, uniass acknowledged sooner
by the Fixed Network. This mode also
includes a 60-sacond bubbla-up rate
of the Mobile Bubble-up message at
+10 dBm output power (10 miliwatis)
* MobiaHandheld Mode® with +10 dBm
{10 milliwatts) cutput power and
a 15-second bubble-up rata
Mobile High Power Mode® with
+24 dBm (250 miliwatis) output powar
and a 80-sacond bubble-up rate
# Hard-io-Pead Mobile/Handheld
Moda® with +24 dBm {250 milnwatis)
output power and & 30-sacond
bubbde-up rate. (This mode reduces
battary ife to 14 years {not sacure, not
commissioned) & 12 years {secure
moda & commissionad)

G, 1O STGE B0 msks T G:l'l:l"! of = rraarkoting matarae.
o pueyarine abou T
rrnh'ul.luwmnyd'mrld'ﬂ h‘ltd-mm
[perty rigrin, e, marcharioeslity,

= All messagos are AM modutated

» Frequency Hange: Frequency-Hopping
Spread Spactrum 903 to 926.85 MHz

in tha ISM band:; program frequency,
908 MHz

» Tamper/Fag/Counter: tit, cut cabla,
elactronics tamper, valve actualion
monitoning, st command, status of last
command, vahve firmmware and status of
last 1€ commands via export log

= Actuation temperature range: -20°F to

+1507F {-29°C to +B65°C)
» Seal maintenance temparaturs range:

-40°F to +150°F {-40°C to +B6°C)
» Product identification: Numeric

and bar-codad sarial numbar
» Message contents
» Matwork telametry beacon

» LHility 1D

* Endpoint typa/subtype

» Extended tampanfag ficld

+ Event counter

+ Timastamp, in secure messages
» Mabila islametry beacon

+ Massago andpoint 1D

# Endpont typa‘subiype

+ Extanded tampanfag fisid

= Timastamp, in Secure messagas
Physical
Alumirum die cast vahve body and
potycarbonate with encapsulated
alactronics for protaction against
emnvironmental hazards and tamparing
» Dimensions: 825" x 5" x5
» Shipping: GasGates par box: 9
» Box dimensions: 16.75 x 1675 x 07
» Box weight: 26.11 Ibs! 11.84 kg

Join us in craating 2 more resourceful world.
Ta learn more visit itron.com

RITHN [TRSEE i i,

acnuraln o,
of ackeruacy ol ard agrassly decisima ity for emon and omissions in. sech
mmm:mrmhwmm@chmma‘nnm
& Copyright 206 fon._Alrghis moorved. 1012225004 1208

st ] Bl 1o B warrar T of ron

of tand
i

» GasGales per palat™: 270
» Pallet dimensions: 407 x 48" x 48°H
» Pallat weight: 783 ba/ 355 kg +
paliot weight
'%mmm'n::xfaﬂm-nppnua;cmmslmme

G g, RADCILICE-7E B0 X0 S COnM:. § CLisoor Sinrne
TIORASANY, T ORI 161 NG TR YO WErhal e (TG

ADDITIONAL INFORMATION

Programming Devices

» FCI00SR with Feld Deployment
Manager (FOR) v2 4 or highar

» FC2005R with Fisld Deployment
Manager (FOM) v3.4 or highar

» Belt Clip Radics

Software Kits

» SWK-0250-004 or newar

Documentation

» (3asGaie Remota Disconnect Installation
Guide (TDC-1345)

» (GasGale Remota Deconnect Customer
Information

» (3as and Telametry Module Ordering
Guide (PUB-0117-001)

» 100 Series Gas and Telemetry
Technology Guide (TDC-0825)

» Fiald Deployment Manager Endpoint
Tooks Mobie Application Guide
(TDC-D934)

» Fiald Daployment Manager Endpoint
Tools Configuration Guide (TDC-0335)

» Field Daployment Manager Endpoint
Chechlist (TDC-0942)

CORPORATE HQ

2111 Morth Molter Road
Liberty Lake, WA 200010 LISA
Phone: 1.800.635.54E1
Fanx: 1.500.891.33585
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Macurco™
Combustible Gas Detector GAS DETECTION

GD-2B

cenn®
L x L
LA X ¥ ]

@

DO NOT PAINT

For use with alarm control panels

Methane and Propane Gas Detection

The GD-2B is a low voltage electronic detector of combustible, heating type gases. The GD-2B is designed for
connection to Fire Alarm/Burglary Control Panels. The GD-2B is intended for installation in buildings in
non-hazardous locations such as residences, retail stores, office buildings, and institutional buildings. This
combustible gas detector has been designed to detect methane (natural gas) and propane (LP) gas. It is NOT
designed to detect smoke, fire or carbon monoxide.

Features

* Designed to meet UL standard 2075 for the Standard For Safety for Gas and Vapor
Detector and Sensors

+ Sensitivity tested based on UL 1484 Standard for Residential Gas Detectors

+ Surface mounts to a wall using the supplied enclosure rear housing —_—

* Flush mounts in a 2 x 4 {1-3/4 inch deep minimum} single gang switch, .

or handy eectrical box QAERION]CS
* Small, low profile, attractive unit in a white plastic case -

* Can be self-restoring or latching \"\a\k‘{:ﬁ
+ Test & Reset switch conducts internal tests and actuates alarm relay

+ 10 year solid-state electronic sensor: no maintenance or recalibration
*N.O. or N.C. SPST Alarm Relay and N.C. SPST Trouble relay to connect
to Alarm Control Panels
+ Optional Buzzer: Produces repeating loud tone bursts during alarm, and chirps if sensor trouble is found

Manufactured by Aericnics, Inc. Sioux Falls, SD — Phone: 1-877-367-7891 — Email: info@aerionicsinc.com — www.macurco.com
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Executive Summary

KeySpan Gas East Corporation d/b/a National Grid (“KEDLI” or “National Grid” or the
“Company”) has been maintaining and investing in gas infrastructure projects to provide
safe and reliable natural gas service to Long Island (“LI") customers for decades. Due to
the geography of LI, a significant amount of new gas main would be required to serve
many new customers outside the reach of the existing gas distribution system. This would
result in a substantial cost to current natural gas customers. Installing geothermal (ground
source) heat pump (“GHP”) systems may offer an opportunity to economically provide
new customers located outside the Company’s current gas distribution system with clean,
low-cost heat.

National Grid is implementing a gas demonstration project to determine if GHP systems
are a technically and economically viable option for a gas utility to provide low-cost
heating and cooling where natural gas service is not available due to excessive distance
to a gas main or gas system constraints (the “Project”). The Project will install GHPs in
large buildings or collections of small buildings (i.e., commercial buildings and residential
and multi-family dwellings) with no economic access to natural gas. This will provide the
Company with experience relating to GHP systems, including data related to customer
benefits, gas and electric utility benefits, and associated social and environmental
impacts. National Grid is partnering with the New York State Energy Research and
Development Authority (*NYSERDA”") to validate customer savings and system
performance, and evaluate various market strategies to increase adoption of GHPs.

The Project is a test-and-learn demonstration and was designed in accordance with the
principles of the New York State Public Service Commission’s (“Commission” or “PSC”)
Reforming the Energy Vision (“REV”) Proceeding." The Project was approved through
the 2016 KEDLI rate proceeding.” The purpose of this implementation plan is to describe
National Grid’s detailed execution plans for the Project. The Company believes that it is
possible to create more mutually beneficial relationships with customers by leveraging
critical infrastructure, customer outreach and engagement, energy insights, and
actionable information. Towards that end, the following metrics will be used to determine
viability of the concept and the success of the Project:

¢ Carbon Reduction
¢ Energy Savings
¢ System Benefits
¢ Economic Growth
¢ Participant Satisfaction
The results of the Project will be reported to the PSC and recommendations will be made

for a full-scale program or further study based on the projected benefits and needs at that
time for a larger program.

! Case 14-M-0101, Proceeding on Motion of the Commission in Regard to Reforming the Energy Vision (“REV
Proceeding”).

% Case 16-G-0058, Proceeding on Motion of the Commission as to the Rates, Charges, Rules and Regulations of
KeySpan Gas East Corporation d/b/a National Grid for Gas Service; Case 16-G-0059, Proceeding on Motion of the
Commission as to the Rates, Charges, Rules and Regulations of The Brooklyn Union Gas Company d/b/a National Grid
NY for Gas Service et al., Joint Proposal (filed September 7, 2016), Sections 9.9 & 13; and Order Adopting Terms of
Joint Proposal and Establishing Gas Rate Plans (issued December 16, 2016).
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1.00 Demonstration Project Design

The Project will determine if GHP systems, including underground heat exchangers and
the building are a technically and economically viable option for a gas utility to provide
low-cost heating where gas service is not available due to excessive distance to a gas
main or gas system constraints. The Project will also evaluate GHP systems are a viable
option to mitigate growing peak demand and constrained areas for natural gas.

The Project will have two purposes; the first is to validate installation and operating costs
as well as customer savings for GHPs, preferably with an underground heat exchanger
shared between multiple customers or housing units. This approach is also known as a
district loop piping system where individual residences would be connected to a common
loop field. This objective also includes an analysis of the benefits to the gas utility,
principally in terms of a potential gas demand growth management tool. The second
objective is to use the collected data to analyze different financial and business models
for the installation of GHPs.

1.10 Project Component Details

A demonstration of closed-loop GHP systems with a total capacity of approximately thirty
(30) tons of cooling® will be constructed to serve large buildings (i.e., commercial or multi-
family residential) or a collection of approximately ten (10) residential dwellings or small
multi-family residential buildings on LI, preferably in a low-to-moderate income (“LMI”)
area to the extent possible. The closed-loop system, as opposed to an open-loop
system, was chosen as it is the system that has the broadest applicability downstate. An
open loop system is less common since an ample source of ground water is required,
such as a well or pond.

The data points of interest will include overall system performance measured on-site by
various temperature sensors, flow meters, and refrigerant conditions. Electric
consumption data will also be collected to support analysis of electric system benefits to
the electric grid. Measurement and verification (*M&V”) will include energy and
performance data collected through thermal metering (i.e., BTU* meters), and data
collection systems to capture system usage data by individual participants. Data
collected using BTU meters will not be used to bill participants in the Project. The data will
be used to verify system performance and support analysis of potential revenue streams
to inform future policy or rate design. The Project will analyze and document the following
GHP attributes:

System installed cost

Operating and ongoing maintenance costs

Changes in customer heating and cooling costs

System performance of the GHPs and underground heat exchanger
Energy transfers with the underground heat exchanger

Greenhouse Gas (“GHG”) emissions reductions

Customer satisfaction with GHPs

% GHPs are heating, ventilation and air conditioning (“HVAC") systems with system capacity commonly rated in tons of
cooling (i.e., air conditioning).

* “BTU" refers to British Thermal Unit and is a traditional unit of heat, defined as the amount of heat required to raise the
temperature of one pound of water by one degree Fahrenheit.
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The collected data will answer the following questions:

e What are the costs of actual GHP systems including the cost to install individual
participant GHPs and the shared underground heat exchanger?

e What the cost efficiencies are achieved when multiple homes share a common
underground heat exchanger?

e What are pricing points for both the traditional geothermal installations and a
shared common loop concept? The cost of the Project installation can be
compared to the cost of traditional single-facility geothermal installation.

e What the heating and cooling energy cost savings are achieved with the retrofit
applications? What are estimated savings in new construction buildings?

e How does the system perform, in terms of heating and cooling, relative to the
design specifications?

e How much energy (i.e., BTUs) can the underground heat exchanger provide to
meet the heating and cooling needs of individual homes?

e Will the BTU meter data captured be useful information in formulating a possible,
future geothermal billing rate structure, , similar to the existing gas service provided
by National Grid, in the event of a utility ownership model?

What are the estimated carbon savings associated with the GHP installations?
How is the level of comfort within the building impacted by the GHP system?

Participant Monthly Access Charge

All participants will become Residential customers of the Company during the project and
will pay a fixed monthly access fee to use the ground loop for the duration of the Project.
The primary purpose of the monthly access fee is to establish a customer relationship
with participants with National Grid as the geothermal service provider. The monthly
access fee shall be equivalent to the current minimum charge of a KEDLI residential
heating customer (Rate Code 140). This nominal fee is not intended to recover the cost of
the ground loop or any other part of the Project but will be applied as a credit to the
Project’s costs and reconciled at the Project closeout with any balance used on this
project or returned to Customers. Because the Project is a demonstration, the Company
is not proposing to implement a new tariff at this time. If National Grid continues to
provide geothermal services to the participants after conclusion of the Project, the
Company will make the appropriate tariff filing for rate and/or incentives justified by results
of the project and the regulatory policies at that time and in consultation with Department
of Public Service Staff (“Staff”).

NYSERDA Partnership

The Company will partner with the New York State Energy Research and Development
Authority (“NYSERDA") through Program Opportunity Notice
(“PON") 31275, Emerging Technology Demonstration Project — Residential HVAC.

> Applied Energy Groups was awarded a NYSERDA contract under PON 3127 to monitor forty (40) homes with new
geothermal systems of which these ten (10) homes have been approved by NYSERDA to be included in the monitoring
program at no additional cost.
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NYSERDA seeks to accelerate the market adoption of commercially available, but
underused, technologies, to address barriers to widespread adoption of GHPs by
demonstrating and validating the energy savings, cost-effectiveness, and other
performance indicators. Specifically, National Grid will partner with NYSERDA to conduct
M&V and data collection at selected Project sites. These activities will focus on
determining actual participant energy bill savings and performance of the GHP system.
The Project will aim to address market barriers such as the high upfront costs of the
underground heat exchanger. National Grid will work together with NYSERDA to use the
data collected to propose and evaluate several potential market support strategies that
could overcome current market barriers such as low-interest financing, direct rebate or
buy-downs, targeted community aggregation programs, and on-bill financing. Financial
modeling of each strategy proposed will be developed in order to compare their potential
economic performance.

PSEG Long Island Collaboration

The Project will seek collaboration with PSEG Long Island (“PSEG LI") to evaluate
potential electric utility system benefits. After receiving participant’s consent for PSEG LI
to release their energy use data for Project evaluation purposes, the electric consumption
data will be used to calculate and evaluate peak electric load reductions and energy
savings.

Industry Partners and Heat Pump Manufacturers

National Grid will be exploring partnership opportunities with various GHP manufacturers
to determine potential cost savings due to volume discounts. The Project will invite GHP
manufacturers to offer equipment pricing that is competitive to conventional systems. The
objective is to obtain the unit cost of the GHPs if the technology reaches widespread
market-scale adoption.

The Project is also being supported by The Geothermal National & International Initiative
(GEO-NII) ® and New York Geothermal Energy Organization (NY-GEO).” GEO-NII will be
offering technical and advisory support to identify feasible candidate host sites for the
GHP system. NY-GEO and GEO-NII will assist in identifying from within their network of
approved geothermal contractors and providers, those who can best assist the Project.

Data Analysis to Evaluate Potential Future Business Models

The cost and performance data collected, as outlined above, will help National Grid
determine if it is feasible to provide GHP systems as an alternative to extending gas
service to communities that are beyond the reach of current infrastructure expansion
policies. The feasibility of a geothermal offering will incorporate the actual system
installation and maintenance costs, the change in customer energy costs, and customer
satisfaction compared to gas service. Additionally, the Company will assess a variety of
different business models to determine which approach would best maximize customer
benefits and geothermal adoption while minimizing costs.

% See hitp://www.geo-nii.org/
" See https://ny-geo.org/
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National Grid has identified, based on an initial assessment of the geothermal market,
three possible business models that the Company could adopt if it were to incorporate
geothermal offerings into its portfolio going forward. These three models are:

e Utility Ownership
e Financing
e Joint Marketing

Under a utility ownership model, National Grid would own and operate the geothermal
systems installed at participants’ premises. Specifically, the Company will analyze
whether the cost savings provided by a shared loop system, which is facilitated by the
ability of a utility to install in a public right-of-way, would expand the market interest in
geothermal. In a utility financing model, the Company could establish low-interest
financing for the installation of geothermal systems at geothermal customer buildings,
either through a shared savings arrangement or traditional financing, but would not install,
own, or operate the GHP systems. In a joint marketing model, the Company would
encourage adoption of geothermal systems through expanded marketing efforts and
industry partnerships but would not take a financial or operational role. Both the financing
and joint marketing approaches are means to facilitate market development and could
include the provision of incentives similar to that available today for the current Energy
Efficiency programs.

Future rate design concepts for the gas utility will be proposed and seek to include
customer energy savings, lifecycle cost of GHP systems to the utility, utility savings and
comparison to existing gas tariffs to calculate the appropriate geothermal rate. The goals
of the geothermal rate design would be ensuring customer savings, allowing gas
company ratebase of geothermal assets consistent with provisions of the gas tariff, and
evaluating different price levels for the services provided by GHP systems.

Asset Transfer Plan

During the Project period, the Company will own, operate, and maintain the underground
heat exchangers. National Grid will also own the heat pump equipment installed in each
home in order to provide maintenance during the project period. At the end of the Project
ownership of the GHPs equipment will be transferred to the Project Participants at no
cost. Also, at the end of the Project period, ongoing ownership of the ground loop and
interconnecting piping may be decided based on negotiations with the landowner. If at the
end of the Project, the Company has plans to offer geothermal services in any form,
inclusion of this facility in that service will be considered. If no such plans are proposed or
implemented, the property owner will take ownership of the underground heat exchanger
and common piping at the end of the project at no cost to the property owner.

A final report to the PSC will document the results in terms of evaluated customer
benefits, gas system management options, and forecasted social, environmental, and
economic benefits. Social and economic benefits will be determined through a REMI®
analysis based on several service models scenarios.

8 REMI is the acronym for Regional Economic Models, Inc. For more information, see www.remi.com
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1.11 Participant Eligibility and Termination

An optimal installation site will be determined based on several criteria such as existing
heating and cooling distribution system, gas availability, and building characteristics.
Participation in the Project will be voluntary and participant eligibility will be contingent
upon an initial site assessment and ability to meet the following criteria:

¢ Building and premise must be in LI

¢ Buildings must not have access to natural gas under the 100 ft. allowance
provision of the tariff

¢ Property owner must agree to easement requirements to grant National Grid

authority to construct, own, operate, repair, and maintain the underground

and/or grade level district geothermal heat exchanger and lateral

geothermal loop distribution systems (“Geothermal Facilities”). Also,

participants have to be willing to take over ownership of the Geothermal

Facilities at the end of the Project, including the underground heat

exchanger.

Buildings meet technical suitability

Electric utility account must be in good standing

No financial encumbrances on the building that could impact the Project.

Buildings properly maintained with no outstanding permit violations or liens

Easy access for service and data collection.

L 2R 2R 2K 2R 4

The Project focuses on commercial, residential, and multi-family buildings located on LI
where gas service is currently unavailable. All prospective participants meeting the above
criteria must own the rights to install both the underground heat exchanger and above-
ground heat pump. If the premise is leased or rented, both the Property owner and the
tenant will be required to execute the participation agreement with National Grid. The
building heating and cooling system must be able to accommodate the GHP unit.
Additionally, the property characteristics must be able to accommodate the placement of
the underground heat exchanger.

A participant may terminate his or her participation during the Project period. In the event
that a participant wishes to discontinue participation, the Company will disconnect the
GHP and restore the heating and cooling system to the same or similar conditions prior to
the installation of the equipment.

1.12 Customer/Stakeholder Engagement and Communications

The Project is relatively small in terms of number of participating customers. As such,
customer engagement will follow a targeted approach. National Grid will coordinate with
external stakeholders to conduct outreach to prospective Project participants. The first
choice for communication will be partners such as local government or community
agencies. National Grid will also support such efforts through community and
government affairs representatives and through existing sales and marketing channels
including:
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¢ National Grid sales and community representatives
¢ Targeted collaboration with partners and community agencies

Large-scale marketing and advertising is not necessary or justified for the Project.
1.13 Background on Geothermal

A GHP system is a heating and cooling
solution with benefits to the consumer, the 1
gas and electric utilities, and the environment. 1 :'

Also known as ground-coupled, ground- | | |
source, and geo-exchange heat pumps, GHP
equipment is highly efficient and has been

commercially available for several years. The x-""-;'*ﬂﬁ*
technology harnesses the near -constant -’ ’,ﬁ}‘
temperature of the subsurface ground to l[ I

move heat from one space to another for
space heating and space cooling. By
extracting the heat from the ground, GHPs can effectively reach Coefficients of
Performance (COP) of between 3 to 6 or efficiencies between 300%-600%. This is
achieved by using one unit of electricity to drive the heat pump to extract three to five
times the energy from the ground. GHP equipment uses less energy than conventional
heating and cooling equipment, therefore providing consumers with lower lifecycle costs
and greater energy savings.

At present, the cost of oil heating is at a premium to natural gas heating by up to 40% for
heating equipment of the same age. The only other heating sources on LI are propane
and electric heat (using either resistance or air-side heat pumps). None of these sources
is comparable to natural gas service in terms of heating costs, carbon reduction, and
convenience. However, GHPs can result in energy cost savings equivalent to or
exceeding natural gas heating. Therefore, GHP systems may be a cost-effective
alternative to communities without access to natural gas. While actual heating system
performance varies, a simplified estimation of comparative heating costs was created
assuming residential heating as follows for LI:°

° As calculated by National Grid.
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Figure (1). An estimated cost of different heating systems in $/MMBtu delivered for Long Island.
This estimate is based on the following assumptions:

v Calculated based on 2017 data

v Best efficiency closed-loop GHP (e.g., Carrier® geothermal heat pumps, *°
COP=4.7)"*

v' Forced air hydronic systems have a lower COP;,. Geothermal systems have a

higher COP,.

PSEG LI electric and National Grid gas residential costs f

1,000 full load hours heating assumed (not modeled) and heating system assumed

to be properly sized

AN

GHPs also provide benefits to the electric grid by reducing summer peak demand and
having the potential to increase the base load during non-peak winter periods. In fact, a
typical residential GHP shaves about 1-2 kW and 5-10 kW (versus electric heat) from the
summer and winter peak loads, respectively.’*> GHPs systems can also be installed in
communities where the natural gas grid is constrained. These are additional benefits to
the consumer because lower energy consumption will reduce the need for new grid
capacity and reduce utility bills. Lastly, GHP equipment does not burn any fuel to provide
space heating, therefore conserving precious resources and reducing pollutants. With no
fuel to burn and no carbon monoxide produced on-site, safety inside homes is increased
when GHPs replace more conventional heating and cooling equipment.

A closed-loop GHP system consists of a heat pump connected to a series of underground
pipes, located in either horizontal trenches or vertical boreholes, to heat or cool a space.

10 5ee Appendix for a side-by-side comparison of Carrier® heat pump systems.

1 COPy, = Coefficient of Performance for heating in accordance with Air-Conditioning, Heating and Refrigeration
Institute (“AHRI”) Standard 340/360, 2015 Standard for Performance Rating of Commercial and Industrial Unitary Air-
conditioning and Heat Pump Equipment.

12 pratsch, Lew W. "Geothermal heat pumps. Emerging giant?." Bulletin of the Geothermal Resources Council 19.4
(1990): pp. 115-120.

8|Page



In the winter, the GHP equipment can move heat from the ground by extracting the
natural heat from the earth and transferring it to the home or building. Conversely, in the
summer, the GHP will work in reverse to extract heat from a building and transfer it to the
ground as a heat sink for cooling.

Generally, to estimate the heating load requirements when designing heating systems,
one uses 25 BTUs requirements per square feet. For a 1,500 square feet house, the
heating load requirement would be 37,500 BTUs or 3.125 tons (12,000 BTU equals 1
Ton). When estimating the cooling load requirements, one would use 400 square feet for
every ton of cooling needs.’® Therefore, for a 1,500 square feet house, the cooling load
requirement will be 3.75 tons. Selecting GHP equipment that is sized properly to meet
the heating and cooling needs is important and will depend on the equipment cooling and
thermal output. Moreover, heating and cooling load calculations (i.e., Manual J HVAC
calculations'*) would need to be performed to determine the heat loss and heat gain
requirements for the house.

The pipes used in the ground loop are typically made of long-lasting polyethylene (similar
to polyvinyl chloride (“PVC™)), which is similar to the pipe material currently used in the
natural gas industry. To exchange heat with the ground, the GHP system circulates a
mixture of water and freeze protection solution (i.e., propylene glycol), a synthetic liquid
that is classified by The Food and Drug Administration as “generally recognized as safe,”
and approved for use in flavoring, drugs, and as a direct food additive. In an unlikely
event of a ground loop leak, propylene glycol can break down relatively quickly (within
several days to a week in surface water and in soil.*®

GHP system advantages and benefits include:*®

¢ Low operating cost — Heating fuel eliminated and higher heating and cooling
efficiencies.

% No required exposed outdoor equipment — Ground loops are buried below
ground level and the heat pump is housed inside the building, away from
seasonal weather elements.

¢ Level seasonal electric demand — GHPs can reduce seasonal peak
demands and increase base electric loads.

4 No on-site combustion — Conventional heating systems use combustion to
create heat whereas GHPs concentrate naturally existing heat located near
the surface of the earth.

¢ Long life expectancy — Conventional heating and cooling equipment
typically has a life expectancy of 5 to 10 years, whereas GHPs are
estimated at 25 years for the inside heat pumps and 50+ years for the
ground loop.

¢ Simplicity — GHPs provide heating and cooling all in one unit.

13 See ASHRAE Journal July 2012, p. 44. Available at:
https://www.ashrae.org/File%20Library/docLib/Journal%20Documents/2012January/040-047_bruning.pdf

% Manual J is the name for a specific protocol (often called “Heat Load Calculation” or “Cooling Load Calculation) used
to determine how much heating/cooling a home needs to stay cool and dry in the summer and warm in the winter.

!> propylene Glycol. Access from CDC.gov

'® Geothermal Heat Pumps. Access from https://energy.gov/energysaver/geothermal-heat-pumps
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¢ No supplemental heat and cooling required — if properly designed, GHPs
can meet 100% of heating and cooling requirements.

Although GHP technology is well established, it comes at a high upfront cost, more than
three times that of conventional air-side heat pumps. This prohibitive first-cost makes
GHPs economically disadvantageous compared to conventional heating and cooling
systems. Furthermore, “the primary GHP market failure is the expectation that building
owners [are responsible for] the ‘GHP infrastructure,” or outside-the-building portion of the
GHP system, such as the underground heat exchanger.”’

The carbon benefits compared to heating oil and electric air conditioning with standard
new equipment were also estimated. Based on the annual analysis, a typical LI
residence, using the same sized GHP for heating and cooling, would generate
approximately 62% less carbon emissions from heating and cooling combined.*® GHPs
may be a cost-effective alternative for area of LI without access to natural gas to provide
LI residents with substantial energy savings while reducing environmental impacts.

Market studies have shown the attributes of natural gas service are cleanliness,
convenience of delivery, and reliability of delivery.’® Like natural gas, the GHP system
will exhibit increased resiliency and convenience due to the reduced fuel cost volatility
and lack of fuel deliveries by truck, as well as averting the potential environmental risks
related to fuel storage and delivery. These attributes will be surveyed for GHPs as part of
the Project.

1.20 Test Statements
National Grid will test the validity of the hypotheses shown in Table 1, Test Statements,

below. The results of hypothesis testing will be tracked and documented and then used
to inform and modify subsequent offerings to customers in LI:

Table 1: Test Statements

Overarching Test|If... Then...

Statements

GHP is a technically and | A. National Grid installs a GHP | Participants will accept the
economically viable | system to provide heating and | technology and be
alternative for a gas | cooling needs to the | receptive to a GHP system
utility to provide low-cost | participants. installed at their property.
heating and cooling.

7 patrick J. Hughes, Geothermal (Ground-Source) Heat Pumps: Market Status, Barriers to Adoption, and Actions to
Overcome Barriers, Oak Ridge National Laboratory, ORNL/TM-2008/232 (December 2008).

18 Calculated for NYISO Zone K (Long Island) Marginal Emission rates for generation and a Seasonal Energy
Efficiency Ratio (“SEER”) = 32 for cooling and COP»=4.7 for electric heat as compared to a new conventional 80%
Annual Fuel Utilization Efficiency (“AFUE") oil-fired boiler and SEER=12 for cooling.

19 Assessment Natural Gas Conversion Inquiries, Praxis Research Partners (May, 2008).
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B. Participants heat and cool
their homes at a more
competitive cost using GHPs
than conventional heating (fuel
oil, or electric heat) and cooling
(central air or window air
conditioning) methods.

Participants would want to
use GHPs to heat and cool
their homes.

C. GHP systems can deliver
heating and cooling at a
competitive cost compared to
bringing natural gas service to
individuals or grouped
buildings where natural gas is
currently not available.

National Grid will evaluate
offering GHPs to homes
and buildings with no
access to natural gas.

Supporting Test | If... Then...

Statements

1. A GHP system | A. The operation of the GHP | GHP systems will support
produces a lower | system produces less carbon | the State’s climate change
carbon footprint than | emissions on a full-cycle basis | targets.

conventional heating | than conventional heating and

(fuel oil, or electric heat)
and cooling (central air
or window air
conditioners) methods.

cooling equipment

2. A GHP system yields
higher life-cycle energy
savings to the
participants.

A. Participants  experience
energy savings of 30% or
greater.

A GHP system is a cost-
effective option for
consumers to  reduce
heating and cooling costs
and improve energy
affordability.

3. GHPs provide electric
peak load benefits and
gas system benefits.

A. GHP results in a reduced
electricity demand of 0.5
kW/Ton of cooling.

GHP  systems  provide
benefits to the electric grid
system, reduce system
costs, and provide viable
option to mitigate the
growing electric peak.

B. GHP systems can be
deployed to unserved natural
gas communities or gas
constrained areas which

A GHP system can be used
to defer potential capital
commitment for gas and
electric  utilities, reduce
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reduces peak average | system costs, and provide
residential customer demand | a viable option to mitigate
by up to 100 cubic feet per |the growing peak demand
hour. for natural gas.

4. Project participants | A. Project participants exhibit | A GHP system is a
have a high customer | higher satisfaction after the | favorable alternative to
satisfaction with  the | Project evaluation period. traditional systems (e.g.,
GHP system. higher-cost fuel oil or
electrical resistance heat).

1.30 Test Population

The market size in terms of structures served on LI can be conservatively estimated to be
prospective gas residential or commercial customers that are located more than 1,000
feet from an existing gas main. The number of independent underground heat
exchangers for GHPs would be less assuming such infrastructure can be shared between
adjacent buildings. Based on the National Grid gas saturation analysis, this population is
as follows:

Residential: 104,590
Multi-family: 5,496
Commercial: 3,018

The primary participants of interest to the Project will be those currently with no access to
natural gas. If the Project is unable to identify participants currently with no access to
natural gas and/or a willingness to accommodate a shared community loop system, the
Project will target communities in gas-constrained areas of LI.

1.40 Test Scenarios

Table 2: Test Scenarios

Scenario Description

Carbon Reduction

Reduction of National Grid will estimate carbon reductions achieved by the GHP
carbon emissions | system to compare it to the traditional heating and cooling means
of the Project participants. Since GHPs burns no fuel on-site to
produce heat, it generates far fewer carbon dioxide emissions in
the home compared to conventional systems.

Energy Savings

Reduction in National Grid will calculate and validate annual energy costs by
energy comparing annual energy bills, normalized for weather, to
consumption for determine the savings from the GHP system.

heating and

cooling

System Benefits
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Generates both
gas and electric
system benefits

National Grid will evaluate total benefits and costs relative to the
natural gas peak design day and electric impacts. Natural gas
system benefits can include the avoided cost of natural gas and
electricity infrastructure, environmental benefits, and system load
reduction. Electric system benefits can include improved load
balance and reduced summer and winter peak demand. These
benefits can reduce the need for additional costly electric and gas
grid infrastructure upgrades.

Economic Growth

Projected social
and economic
benefits

National Grid will initiate a REMI analysis to estimate customer
benefits under various scenarios. Widespread adoption of GHPs
can have increased social benefit to include improved quality of life
relating to health benefits from reduced carbon emission and
increased safety in homes with no carbon monoxide generated on-
site. Economic benefits can include the number of jobs generated
and economic growth potential with increased deployment of
GHPs.

Customer Satisfaction

Satisfaction with
the GHP system

National Grid will assess the satisfaction of the Project’s
participants, once prior to installation, and another after the
evaluation period. Participants should experience higher
satisfaction rating as a direct result from energy savings, increased
comfort, safety benefits, reduced operating costs, and other
ancillary benefits of GHPs.

1.50 Milestones and Checkpoints

Table 3: Milestones

Action Items Timing Process Owner and Support
Coordinate external stakeholder Jan 1 - Feb | Geothermal Pilot (“GP”) Team,
outreach to review criteria, identify, and | 28, 2017 Government Relations, New
finalize targeted/optimal installation York Jurisdiction

site(s. List of External Stakeholders to

include at a minimum the

following Suffolk County-NY, PSEG-LI,

US Green Building Council,

NYSERDA, GEONII

Participant site selection, site visits, March 2017 | NES Project Manager

and site screening. - June 2017 | GP Team
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Develop request for proposals (“RFP”) | April 2017 - | NES Project Manager

with Procurement to identify potential June 2017 GP Team

gualified geothermal contractors.

-Geothermal designer and engineering

partner

- Experienced geothermal well driller

New York State Department of

Environmental Conservation

(NYSDEC)certified)

- Above ground local HVAC contractor

Develop Project participant monthly April 2017 — | GP Team,

access charge September Regulation and Pricing, and
2017 Legal

Investigate and determine metering June 2017 — | NES Project Manager,

requirements, data reporting, and October GP Team

equipment selection. 2017

Review customer billing with Specialty | June 2017 — | Specialty Billing,

Billing Group (Off-System, “White Bill"). | September GP Team
2017

Develop contract(s) for (i) turnkey July 2017 NES Project Manager, GP

contract for geothermal contractor Team

(Geothermal Facilities and inside work

scope) or (ii) separate contracts with

geothermal contractor (Geothermal

Facilities) and HVAC installer (inside

work scope). In addition, develop

Property Owner and/or Customer Sales

Agreement.

Select geothermal/HVAC contractors August 2017 | NES Project Manager, GP

and execute contract(s) to construct Team

Geothermal Facilities and inside work

scope.

Permitting, testing, construction, and July 2017- NES Project Manager,

installation of geothermal system; October GP Team

system commissioning including 2017

coordination logistics with customer

equipment installation schedule.

Select engineering partner for Project April 2017 — | NES Project Manager,

data collection, reporting, and M&V. August 2017 | GP Team

Select technical study partner to
evaluate achievement o project
objectives.
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Progress on implementation and
Project performance to be reviewed
during the Jurisdiction’s monthly
performance meetings. If any issues
are identified, the Jurisdiction will
require a performance improvement
plan.

Year-End
2017-2019

NES Project Manager,
GP Team, Policy & Evaluation

Final Summary Report to PSC
reviewing policy
options/recommendations, future
business models/ownership, market
potential assessment/scalability,
economic/societal/customer value-
added benefits, cost effectiveness, etc.

Dec 30,
2019

NES Project Manager, GP
Team, Business Development,
New York Jurisdiction,
Regulatory Strategy

1.60 Checkpoints

Table 4. Checkpoints

Scenario Description

Carbon Reduction

Reduction in | Measure: Avoided units of carbon dioxide emissions.
carbon emission How and When: End of each year of operation.

Resources: Project Manager; Data Analytics
Target: 60% reduction in carbon dioxide output emissions.
Solution if off-target: Review and revise offering.

Energy savings

Heating and | Measure: Percent reduction in heating costs
Two years of historical energy consumption, if

cooling reductions | How and When:

available, will be compared to end of each year of operation.
Resources: Specialty Billing group, PSEG LI

Target: 30% heating and cooling costs.

Solution if off-target: Review and revise offering.

System Benefits

Natural gas and | Measure: Avoided system costs to natural gas and electric
electric system | infrastructure. Electric peak load reduction and increase in base
benefits load to the grid. GHPs can be deployed to unserved natural gas

communities.

How and When: End of each year of operation.
Resources: Data Analytics
Target: 0.5 kW/ton reduction of electricity for cooling; 100% in
avoided natural gas demand for heating.

Solution if off-target: Review and revise project plan.

Economic Growth
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Social and | Measure: Total monetized benefits

economic benefits | How and When: REMI Analysis in the final report to the PSC
Resources: Data Analytics; REMI model for LI.

Target: Monetized benefits exceeds social economic costs
Solution if off-target: Review and evaluate.

Customer Satisfaction

Satisfaction  with | Measure: Percent of participants “satisfied” or better.
the GHP system | How and When: Once prior to installation (baseline) and each end

compared to | of each year of operation.
conventional Resources: Survey
heating and | Target: Exceeds new natural gas conversion satisfaction reported

cooling equipment | Solution if off-target: Review and revise project plan.

1.70 Conditions and Barriers

The following list includes key dependencies and potential barriers that are anticipated
and may need to be addressed during the progress of the Project:

¢ Coordination with county governments, electric utility and water companies
(including permitting if required)

¢ Integration of construction activities (gas utility, aboveground and underground)

¢ Fuel oil and electric prices

2.00 Project Structure and Governance

2.10 Project Team

All Gas REV Demonstration projects are implemented by the Customer Solutions group in
New Energy Solutions and include the following:

Overall Gas REV Program Administration Chris Cavanagh
NES Procurement John Spring

The Geothermal Demonstration Project is implemented by the following team:

Table5: Project Team

Name Department

Chong Lin New Energy Solutions
Andy Barnes NY Jurisdiction

Rich Caliendo Customer Fulfillment
Ann Clarke Policy and Evaluation
Eliza Davis Procurement

Mitch Hoffman Customer Fulfillment
Christopher McGovern Customer Meter Services
Eric Szulak* Business Development

* nitial project manager
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2.20 Roles and Responsibilities

Table 6: Project Roles

Stakeholders

Responsibilities

Description

National Grid Project Overall project management and coordination

Management with county governments, PSEG LI, water
companies, NYSERDA, and other stakeholders.

Stakeholder and | Outreach and recruitment of potential Project

Project Participant | participants and Project partners.

Engagement

Procurement Execution of contracts and sales agreements.

Pricing and Billing Responsible for developing proposed
geothermal billing structure and review of
customer billing with Specialty Billing Group.

Data Collection & | Provides support for data analysis and

Data Analytics monitoring.

Project Participation in | Provide access to equipment and energy

Participant Project as agreed consumption data.

Geothermal Well Drilling Responsible for the construction, permitting,

Contractor and engineering of the underground heat

exchanger.

Geothermal Installation of the | Responsible for the engineering, purchase,

HVAC heat pump permitting, installing, and maintenance of the

Contractor HVAC components.

GEO-NII Technical  support | Collaborate on the site selection process
on the site selection | including site visits and preparing candidate site
process studies.

NYSERDA Performance NYSERDA will provide M&V support to validate

Validation and M&V

participant energy savings and system
performance. The findings will then be used to
evaluate market solutions to increase
widespread adoption of GHPs and maximize
benefits to the customer.

2.30 Governance

The Project is being managed through National
Grid’'s NES team who is solely responsible for
successful implementation. In accordance with
the 2016 KEDNY and KEDLI rate proceedings,
one incremental project manager has been hired
specifically for the gas REV program which
demonstration. In
addition, the Market Development team in the
Customer area is providing additional project

includes

the geothermal

™ Putting customers in charge
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management support. The Project will be tracked and monitored by an existing
Performance Excellence (PEx) hub prior to any spending. The Project is supported by a
dedicated procurement team in NES. In addition, there is substantial support required by
several departments and groups and each is identified in the project timelines in section
3.00 of this plan.

In accordance with National Grid policies, all of the gas REV demonstration projects
require the approval of the Senior Executive Sanctioning Committee regardless of size.
This approval covers all capital and first year expenses and the approval process will be
repeated for years two and three of the Project

Since the gas REV demonstration funding was included in the 2016 KEDNY and KEDLI
rate case order, implementation plans have been submitted to the Regulatory team, the
major element of which are being tracked as regulatory obligations. In addition, all
projects and progress are subject to regularly scheduled reviews by the New York
jurisdiction and other senior executives.
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3.00 Work Plan

Geothermal Heat Pump Pilot Program - Implementati Participating Groups CY 2017 CY 2018 CY' 2019
Procuremen |
Activities NES CBD t Legal CMS Gas Sales |Jurisdiction|Other Jan-17 | Feb-17 | Mar-17 | Apr-17 | May-17 | Jun-17 | Jul-17 | Aug-17 | Sep-17 | Oct-17 [ Nov-17 [ Dec-17 | Jan-18 | Feb-18 | Mar-18 | Apr-18 [ May-18 | Jun-18 | Jul-18 | Aug-18 | Sep-18 | Oct-18 | Nov-18 | Dec-18 | Jan-19 | Feb-19 | Mar-19 [ Apr-19 [ May-19 | Jun-19 | Jul-19 | Aug-19 [ Sep-19 [ Oct-19 [ Nov-19 | Dec-19
1.10]
Initiate discussions with interested entities - Suffolk
County, PSEG-LI, NYSERDA, GEONII, local water utility, etc. X X X X
1.20|Review Pilot Project Goals & Objectives X X X X
1.30|Identification of optimal site/location criteria X X X X
1.40| Utility Coordination - PSEG, Water Utility X X X X
2.10[Tdentity areas Without gas service availability X System Engrg
2.20|Identify/Develop target participant criteria (Low Income,
Public Building, Multi-family, etc.) X X X
2.30[Customer Outreach & Education - discuss Geothermal
Pilot ownership model for below/above ground assets X X X X
2.40|List of Potential Customer Pilot Sites - Internal Review X X X X VP Mkt Dev
2.50| Participant Site Selection/Notify Selected Site(s) X X X X VP Mkt Dev
3.10|Develop Customer Agreement(s) & Terms & Conditions X X X X
3.20[Develop Geothermal pilot participant monthly access Regulatory &
charge X X X Pricing
3.20|Identify any Real Estate Issues/future Easements as
needed X X X Real Estate
4.10|Determine Metering Requirements, Equipment outside
Selection, Data Monitoring & Reporting, Installer X X X consultant
4.20|Develop Customer Billing "White Bill" format with Specialty
Specialty Billing Group X X X X Billing
4.30[ Geothermal ground loop Construction-Contractor NG
oversight, infrastructure mapping, Level of Company Construction,
Crew Involvement, future O&M, etc. X X X Engrg Dsn
5.10|Identify Supply Pool of Qualified Geothermal Contractors
(DEC certified, below ground scope), Design Engineers,
and local HVAC Contractors (above ground scope)
X X X X X GEONII
5.20|Finalize Scope of Work Document, Design Specifications, GEONII, NG
Project Schedule Construction,
X X X X X EngDsn
5.30|Execute Sourcing strategy - Develop and issue RFP to pre-
qualified Geothermal Contractor Team (Turnkey EPC
Contractor, Design-Build) X X X X
5.40|Develop Geothermal Pilot Construction Contract X X X X
5.50[Review & Evaluate Contractor Proposals & Select
GeothermalContractor X X X X
5.60|Execute Contract with Geothermal Contractor X X X X
6.10|Testing, Permitting, Construction, & Installation of selected
Geothermal Ground Loop System X X X Contractor
selected
6.20|Customer HVAC Equipment Installation X X X Contractor
selected
Contractor,
NG
Construction
& Project
6.30|System Testing/Commissioning/Post Inspection X X X Engrg
7.00|
7.10(Energy Use Data collection & analysis X X X Engrg TA Firm
7.20|Conduct Ongoing Technical Study on Geothermal Pilot Engrg TA Firm
Project Objectives including: validate installation costs &
customer energy savings, cost/benefit analysis on gas &
electric peak demand-cost avoidance, Environmental and
Economic Benefit Analysis, Life Cycle Cost Savings, etc.
7.30f VP Mkt Dev
Periodic Regulatory Updates/Status Reporting on Engrg TA Firm
Geothermal Pilot Project Performance X X X
8.00)
VP Mkt Dev
Engrg TA Firm
8.10|Compile Results & Issue Final Report X X X
8.20|Review of Policy Options/Recommendations, Future VP Mkt Dev
Business Models/Ownership, Market Potential Engrg TA Firm
Assessment/Scalability, Economic/Societal/Customer
value-added benefits, cost-effectiveness and
affordability X X X

Key
NES: New Energy Solutions
CBD: Customer Business Development
CMS: Cust. Meter Services

Note: As the Implementation Plan is an evolving, working document, refinements to scope of work and milestones are expected as the Project progresses.
Maodifications will be captured in quarterly reports and meetings with Staff.
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3.10 Project Budget

The cost of the demonstration projects is divided into Capital Costs and annual
operations and maintenance (“O&M”) costs as presented in the rate filing for Cases 16-
G-0058 and 16-G-0059. These costs only cover estimated incremental direct Project
costs.

Table 8: Budget

Geothermal Demonstration Project

CY Capital O&M
2017 $300,000 $50,000
2018 n/a $50,000
2019 n/a $50,000
Total $450,000

3.20 Reporting Structure

Reporting progress to the PSC shall, at a ) P
minimum, be in accordance with the requirements nationalgrid

HERE WITH YOU, HERE FOR YOU,

of the Commission’s order?® for Cases 16-G-0058,
16-G-0059 et al. This order requires annual [ERadUEEIENTEIREEE

reports 45 days after the end of each rate year. Installation!
Adc_jitiona_ll interim reporting is_ anticipated v_v_hen Installed by

major milestones are accomplished. In addition, Jack G

progress is reported as regulatory obligations a‘? ayson_
tracked by the Regulatory area. The Project will Plumbing & Heating
result in a final report detailing findings and 516-248-4105

recommendations.
Natural Gas is just $1.87 a gallon.

The Project could result in scalable new products
or services being made available to customers. If |
successful, the Project will result in a deployment

plan derived from the Project findings and current market conditions. Since one of the
core policy objectives of REV is “market animation,” there could be a deployment of
product concepts that this Project indicates will be successful. Such a deployment will
most likely be accomplished through the creation of new partnerships potentially with
some of the service providers supporting this Project or with other new entrants.

% Cases 16-G-0058, 16-G-0059 et al., supra note 1, Order Adopting Terms of Joint Proposal and Establishing Gas Rate Plans
(issued December 16, 2016).
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REV Alignment

NY’s REV initiative has developed a series of Core Policy Objectives. In addition, for the
natural gas products and services and services it is self-evident that safety is an
additional outcome resulting in the following set of generic objectives for Gas REV.

/ Market

Animation /

Customer
Knowledge

Aligned Services

/System

F

Reliability

&
Resiliency

3 Reduce Gas | Promote High New Sources
g System Efficiency and | Manage Gas | of Supply and
e Locate & Constraints Smart Electric Renewable
E Detect Leaks | Reduce Leaks |Flood Detection| (Automation) Appliances | Interdependency Gas
7]
i safety v v v v
<l Improvement
o
" Modeling the
2 Network for v v v v v v
=M Growth
161
"l Generation And
Environment v v v v v v v
Migred GasObectives |
4] Value
g Minimize Maximize Improve Improve Added/Choice
e Maximize |Environmental |Energy System| Customer Operational |Improve Access to| Services for
§ Safety Impact Reliability Affordability Efficiency Gas Service Customers
(=]
g safety & 7 v #
[<dilImprovement
o
" Modeling the
I Network for v v v v v
=M Growth
3
"l Generation And
Environment v v v v " v
METRICS Incident  |GHG Reduction|  Forced  |Total Customer| O&Misiper | Capital Efficicncy | Adoption/New
o Frequency (€Oze) Outages | Energy Bills [s] |Unit of Sendout| (s/custiFinancial) | Revenuels)]

After a review of these objectives the next step is translate them into specific initial
objectives and metrics for gas service overall and each demonstration project as
described in their respective implementation plans The figure below identifies one view
of a series of utility services and also a set of gas service objectives and identifies pilot
program focus and broad metrics that would be aligned with this service and objectives.
This is the basis for the selection of Gas REV Projects. The alignment with REV
principles for the geothermal demonstration project is described as follows:
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REV Objective

Demonstration Alignment

New Utility
Business Model

The Project will consider the potential broadening of gas utility
service and potentially enable new service offerings.

The project will collect data and analyze participant savings to
inform future pricing and rate design modifications.

Identify Economic
Value

The Project will identify economic savings for customers associated
with the installed geothermal system and the potential for electric
and gas system utilization benefits

Reduction of
Carbon Emissions

The Project will upgrade existing heating equipment and have
significant associated carbon emissions reductions.

Greater
Consumer Choice

The implementation of a geothermal program will provide a viable
option for non-gas customers to provide low-cost heating.

System-wide
Efficiency

The implementation of a geothermal program could support local
electric peak load reductions and support managed gas expansion.

New Source of
Supply

The project will promote geothermal or ground source heating and
cooling into the efficient mix of resources on the energy systems.
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Sample GHP Manufacturer: Carrier® Geothermal Heat Pumps?

Features -

Sizes

Ultimate Luxury :
“Best" overall. Exceptional com:-
fort, performance and control

2,3,4.5 86

AHRI Ratings (13256-1] -

Closed Loop (GLHFP) 38-47COP
! 185-32.0EER
Ground Water [GWHP] | 4.5-5.2 COP
i 231-370EER
Refrigerant Puron® refrigarant
Compressor Two-stage unloading scrall
© Variable-Speed ECM
Blower ©  constant CFM
[ Vertical upflow
Cabinet Configurations | Vertical downflow
Horizontal
Stages Three stages heating®
{* with Auxiliary) | Two stages cooling
' Infinity® Touch™ Cantrol
Controd |  Wi-Fi* rernote access
| Advanced diagnostics
Air Coil ;  Tin-plated copper tubing
Air Filter | MERV 13, 2°
Cabinet nsulation = Closed cell foam
Compressor Blanket Yes
Optional
Desnperheater : Internal mount purmp
{  Optional Internal mount on
Auiliary Heat | vertical units
Infimity®* Touch™ Controlf -
1AD Products © TeS
Smart Start = No
Zone Control @ Infinity® Zoning System
ENERGY STAR' Qualified 411 sizex
" Sea A g o sl s

Periomance

C oGP

ammn
oL

 ——

h '

SERIES

Upseale

Great choice for excellent
performance and reliability
2,3, 4.5 86

35-4.0C0P
15.5-24.5 EER

© 4.0-46COP

19.6 - 30.0 EER
Purar® refrigerant

Two-stage unloading scroll

* Variable-Speed ECM
- Constant CFM

- Vertical upflow

o Vertical dewnflow

: Honzaental

 Three stages heating®
- Two stages cooling
Micreprocessor control

. Tin-plated copper tubing
! MERV S, 2°

© Closed cell foam

© Yes

Optional
¢ Internal mount purmp

i Optional Internal mount on
: wvertical units

Mo
| Optional (field installed)
! Optional

oAl sizes

2 see http://www.carrier.com/residential/en/us/products/geothermal-heat-pumps/
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Geothermal Product Selection Guide

Ty i
Standard, solid parformer
at a base tier price

152,25 3 35, 4,5

3.7-4.3CO0OP
18.5-21.7 EER
4.3-52COP
227-281EER

Puron® refrigerant

Single-stage scroll

Multi-Speed ECM
Constant Torque

Vertical upflow
Harizonta

Two stages heating®
One stage cooling

Microprocessor control

Tin-plated copper tubing
Coated coil

MERV 8, 2*
Fiberglass
Na

Optional
Internal mount purmp

Optional Internal mount on
wertical units

No
Optional (field installed)
Optional

All sizes
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Executive Summary

KeySpan Gas East Corporation d/b/a National Grid (“KEDLI”) and The Brooklyn Union
Gas Company d/b/a National Grid NY (“KEDNY™”) (collectively “National Grid” or the
“‘Companies”) are implementing a micro combined heat and power (“microCHP”)
demonstration project with twenty (20) units to assess the feasibility of the emerging
technology in Long Island (“LI") and New York City (“NYC”) (the “Project”). The
objectives of the Project are to assess the feasibility of new business models that could
potentially realize the economic, resiliency, and environmental benefits of microCHP in
residential and light commercial markets.

The Project will include the installation of microCHP units in residential (both single
family and multifamily) and/or small commercial buildings in electrically constrained
areas — ten (10) units in NYC and ten (10) on LI. This will allow National Grid to
document and validate customer benefits, gas and electric utility benefits, and
associated environmental and social benefits.

National Grid will coordinate with external stakeholders, including equipment and
service providers and community groups, to conduct outreach and enroll customers.
Optimal installation sites will be determined based on several criteria such as
technology suitability, net energy metering (“NEM”) eligibility, and building
characteristics.

The Project is a test-and-learn demonstration and was designed in accordance with the
principles of the New York State Public Service Commission’s (*Commission” or “PSC”)
Reforming the Energy Vision (“REV”) proceeding.® The Project was approved through
the 2016 KEDLI and KEDNY rate proceedings.? The purpose of this implementation
plan is to describe National Grid’s detailed execution plans for the Project.

The Project was designed to align within REV policy outcomes in several ways.
National Grid believes that it is possible to create more mutually beneficial relationships
with customers by leveraging critical infrastructure, customer outreach and
engagement, energy insights, and other actionable information. Towards that end, the
following metrics will be used to determine the feasibility of the Project:

¢ Energy Cost Savings ¢ Resiliency Benefits
¢ Utility System Benefits ¢ Customer Satisfaction
¢ Economic Growth ¢ Carbon Reduction

! Case 14-M-0101, Proceeding on Motion of the Commission in Regard to Reforming the Energy Vision (“REV
Proceeding”).

% Case 16-G-0058, Proceeding on Motion of the Commission as to the Rates, Charges, Rules and Regulations of
KeySpan Gas East Corporation d/b/a National Grid for Gas Service and Case 16-G-0059, Proceeding on Motion of
the Commission as to the Rates, Charges, Rules and Regulations of The Brooklyn Union Gas Company d/b/a
National Grid NY for Gas Service et al., Joint Proposal (filed September 7, 2016), Sections 9.9 & 13; and Order
Adopting Terms of Joint Proposal and Establishing Gas Rate Plans (issued December 16, 2016).
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The results of the Project will be reported to the PSC and recommendations for a full-
scale program or further study will be made based on the learnings from this project.

1.00 Demonstration Project Design

The Companies, through the Project, will demonstrate the feasibility of new business
models that could potentially realize the benefits of microCHP in residential and small
commercial buildings. These markets represent a significant opportunity that is currently
underserved due to market barriers such as high initial cost and lack of incentives for
microCHP systems. Here are the primary business models that could, if successful, be
facilitated by a regulated utility:

¢ Shared savings (facilitated by third-party financing)

4 Customer ownership (dependent on customer willingness and initial cost of the
system)

¢ Utility ownership (subject to regulatory approval)

Additional partnerships will be evaluated, such as the potential to aggregate multiple
microCHP systems to provide relief for electric load constrained areas. A critical
requirement to test this use case will be the ability to dispatch microCHP systems during
demand response (“DR”) events. This may be a role for both gas and electric utilities
and third-party providers to enable this market.

In order to accomplish the above objectives, the Project will test the challenges and
assess the benefits of microCHP technology for (1) customers, (2) gas utilities, and (3)
electric utilities, and (4) environmental impact. To demonstrate the benefits, the Project
requires the customers’ participation and analysis of the data from the installation and
operation of the microCHP units. The Project will analyze and document the following
attributes of microCHP technology:

¢ Installed Cost

Operating Cost

Changes in Gas Usage and Associated Costs

Changes in Electricity Consumption and Savings
Electric and Gas Load Profiles and Peak Load Diversity
Quantity and Value of Exported Power

Customer Value of Resiliency

® ¢ 6 6 6 0 o

Electric Utility Value for Demand Response

The final report to the PSC will include customer satisfaction and the analysis of
benefits relative to the costs of microCHP technologies in LI and NYC. Additionally, the
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report will review and suggest potential financing mechanisms such as shared savings
strategies or the NY Green Bank financing model in a fully developed market.

1.10 Project Component Details

Twenty (20) microCHP units will be installed in residential (both single family and small
multifamily) and small commercial buildings in LI and NYC to provide heat and produce
hot water. These units will also generate electricity to serve a portion of the electric
load. Furthermore, these units will be compensated under the Value of Distributed
Energy Resources (“WDER”) Phase One tariff for generation injected into the electric
grid and provide power during electric supply events.® This functionality to provide
ancillary services will be offered to both electric utilities, Consolidated Edison Company
of New York, Inc. (“Con Edison”) and PSEG Long Island (“PSEG-LI"). This component
of the Project will require coordination with Con Edison and PSEG Long Island to
strategically identify potential participants located in targeted areas of electric grid
constraint. Additional considerations will be given to prospective participants who are
eligible to participate in The Neighborhood Program (offered by Con Edison)* and
Beneficial Areas for Fuel Cells® (offered by PSEG Long Island).®

Moreover, Project will evaluate an attribute related to resiliency, which is capability to
generate backup power. The microCHP units will have an optional black-start
functionality to provide power to critical functions in an event of a power outage, which
can be of considerable value to customers. Project participants will be required to
choose essential appliances to be isolated on a single circuit. The perceived value of
backup power to the Project participants will be assessed. For a small amount of
operating hours in a year (i.e., during demand response events or power outages), the
units will be electric-led and the release of some excess heat will be unavoidable.
However, the environmental impact of this limited-duration operation will be minimal.
The extent of heat release will be determined and the actual generation efficiency and
overall system efficiency on an annual basis will be calculated.

The Companies both have special gas service classifications for residential distributed
generation (“DG”) service, No. 1DG (150) in LI and No. 1B-DG in NYC, which discount
any incremental gas distribution costs. In order to test the economic attractiveness of
microCHP technology, a shared savings arrangement will be sought with Project
participants, whereby the participant has no or a reduced upfront cost but will be asked
to effectively share with the service provider a portion of the actual energy cost savings.
This aspect of the Project will be managed by a shared savings service provider with
experience in energy efficiency financing.” These service providers typically offer to

% In New York, microCHP up to 10 kW in size and fuel cells up to 2 MW in size are subject to the Standardized
Interconnection Requirements (“SIR”), available at www.dps.ny.gov/distgen.htm

* See The Neighborhood Program, available at https://www.coned.com/en/save-money/rebates-incentives-tax-
credits/the-neighborhood-program

> Fuel cells are also a form of microCHP.

® See Beneficial Areas for Fuel Cells, at https://www.psegliny.com/files.cfm/BeneficialAreasFuelCellinstal.pdf
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fund all capital costs and recover their investment through the difference in utility bills
and the new charges to the customer over time through an incremental charge on the
utility bills which will be offset by savings in energy use. (See sample proposal in the
Appendix).

1.11 Participant Targeting

Eligible building types for the Project can be single-family residences, apartment units,
or multi-family housing. Small commercial customer applications, such as restaurants,
hospitality, and nursing homes, will also be considered. Prospective participants shall
agree to share two (2) years of electric and natural gas consumption data with National
Grid to determine technology suitability and estimate energy savings. National Grid and
the equipment partner will conduct a brief site assessment to determine site feasibility.
First, prospective participants must demonstrate the following requirements prior to be
considered:

2

National Grid gas customer

Non-gas constrained areas

Technical suitability

Utility accounts in good standing

No financial encumbrances

Technology suitability

Buildings properly maintained with no outstanding permit violations
Internet access

Easy access for service and data collection

L 2K 2R 2K 2K R 2R 2 2

The Project will give additional consideration to National Grid customers located in the
following areas:

¢ FEMA Flood Zones®

¢ Areas considered low-to-moderate income (“LMI”)

¢ New York City - buildings within The Neighborhood Program of Con Edison

¢ Long lIsland — buildings within the PSEG-LI Beneficial Areas for Fuel Cells

National Grid will leverage the equipment providers’ potential customer lists to generate
the first demonstration projects. Such projects have not proceeded due to concerns
over high first-costs and product availability that this project will address if the business
models are proved viable.

8 See https://msc.fema.gov/portal
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1.12 MicroCHP Partner Selection Process

The Project entails demonstration of commercially available and emerging microCHP
solutions. Currently, commercially available microCHP solutions in the U.S range from
1 to 7 kW of electric generation capacity. A two-phase approach to engage potential
microCHP suppliers will benefit the Project and allow for the participation of market-
ready and near-market-ready solutions at the appropriate time. In Phase One (2017-
2018 heating season), the Project will focus on commercially ready microCHP units. In
Phase Two (2018-2019 heating season), the Project will explore both market-ready and
near-market-ready microCHP technologies. The manufacturers for Phase One have
been chosen after completion of a questionnaire and in-person meetings to determine
both the suitability of their product and a vision that includes large-scale deployment in
residential and light commercial markets. These are currently underserved markets but
have a significant growth potential if the business models are proved successful. The
potential microCHP providers are as follows and data sheets for each microCHP of
interest are attached in the Appendix entitled “Potential Suppliers and Products of
Interest in Phase One:”

4 Marathon Engine Systems - ecopower® microCHP
Yanmar Energy Systems
M-TriGen Power Generation Systems Solutions

*
L 4
¢ Qnergy

¢ Aisin

The M-Trigen unit has the added benefit of offering an option for a small gas engine
driven air conditioning system. While this product feature adds complexity and cost, it
also increases the end-customer energy savings, electric utility benefits, and gas load
factor benefits. This unit is not ready for Phase One but will be considered for Phase

Two.

In addition, other microCHP providers such as Panasonic, have expressed interest in
the Project, for a first U.S. demonstration of its microCHP system using a 1 kW Polymer
Electrolyte (“PEM”) fuel cell. Kyocera has also expressed interest in participating in the
Project with its Solid Oxide Fuel Cell (*SOFC”) system. These potential providers will be
considered in Phase Two of the project.

1.13 Customer/Stakeholder Engagement and Communications

Since the Project goal is to enroll twenty (20) customers, market engagement will be
targeted. The preferred choice for communication with customers will be through the
manufacturers of microCHP and through their local agents/representatives. National
Grid will also support such efforts through its community and government affairs
representatives and through existing sales and marketing channels including:

4 National Grid sales and community representatives
¢ Collaboration with other industry partners
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¢ Targeted direct malil
¢ Outbound telemarketing
¢ Social media

Large-scale marketing and advertising is not necessary or justified for the Project.
Potential participants may be tracked by National Grid’'s GridForce customer
relationship management system.

1.14 Background on MicroCHP

CHP generally refers to as an efficient and clean approach to onsite generation of
electricity and heat. The technology would capture the heat that would otherwise be
wasted up the smokestack in standard power plants to provide useful thermal energy
that in turn can be used for space heating, domestic hot water, and other applications.’
Hence, a microCHP is a smaller engine or fuel cell with a capacity of 10 kW or less
designed for residential or light commercial applications. Such systems generally
operate in place of, or supplement, a building’s heating system, operating only when
there is a need for heat or configured for near continuous operation year round. These
systems can also be tied to a building’s domestic hot water loop to provide hot water to
the building. CHP technologies provide benefits to the electric grid by operating in
parallel with the grid and are usually capable of exporting excess power to the grid.

CHP technologies are predominately found in hospitals, retirement centers, hotels,
dormitories, and similar facilities as these types of facilities are good candidates due to
their near-continual demand for hot water.'® The application of microCHP technology for
residential and light commercial premises is uncommon in the U.S. However, these
systems have reached significant adoption in Japan and Europe with the deployment of
more than 120,000 engine-based units and another 120,000 fuel cells in Japan. Given
that these products have gained significant market adoption in other advanced
countries, National Grid believes further research and demonstration is necessary to
understand the benefits and cost effectiveness of the current technology specific to LI
and NYC.

National Grid investigated the technology in 2011 through a prior demonstration using a
1 kW engine-based unit in residential applications supported by the New York State
Energy Research and Development Authority (“NYSERDA”). The results show
substantial cost savings and carbon reduction potential (see Figure 2 below). '
Typically, the electricity purchased from the grid decreased significantly (ranging from
23% to 51%) after the installation of the microCHP unit with an increase in gas
consumption from 2% to 21% on an annual basis and about 10% in the winter peak.

° See Combined Heat and Power (CHP) Partnership, available at https://www.epa.gov/chp/what-chp

1% Brooks, K. et al., Business Case for a Micro-Combined Heat and Power Fuel-Cell System in Commercial
Applications, Pacific Northwest National Laboratory (October 2013), available at:
http://www.pnnl.gov/main/publications/external/technical _reports/PNNL-22831.pdf

! See The Potential Impact of Micro-CHP In New York State, Final Report, NYSERDA, PON 1105 (August 2011).
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gas distribution constraints nor will future deployment in such areas be supported.

Figure 2. Benefits Generated by the Installed MicroCHP during the 2011 Test Period

Site 1 2 S 4 5
Test Period 8/09-7/10 8/09-7/10 2/09-1/1C 2/09-1/10 2/09-1/10
Cost of Operaﬁon - Old Furnace

or Boiler $1,478.06 $1,243.76 $2.757.51 $2,188.31 $2.702.43
Cost of Operation — freewatt < $916.67 $703.74 $1,630.25 $1.516.59 $1,644.98
Operating Cost Savings with

freewatt $561.39 $540.02 $1,127.26 $671.71 $1.057.45
freewatt Power Generation [kWh] 3.258 3.673 4,579 2.856 3.928
Average Electric Rate [$/kWh] 0.155 0.164 0.213 0.201 0.210
Average Res. Gas Rate [$/Therm] 1.072 1.056 1.273 1.353 1.356
Average DG Gas Rate [$/Therm] 0.963 0.968 1.047 1.151 1.166
Annual Heating Load [Million BTU] 69.8 47.7 107.2 93.1 109.0
CO: Emissions — Old Furnace or

Boiler * [Pounds] 16,249 13,247 24,189 18.859 22,923
CO. Emissions — freewatt

[Pounds] 11,016 8,372 17.414 14,982 16.238
CO: Emissions Reduction with

freewatt [Pounds] 5,233 5,055 6.776 3.877 6,685
freewatt Capacity Factor 31.0% 34.9% 43.6% 27.2% 37.4%

(1) Includes cost of power displaced by freewatt generation
(2) Assumes with net metering and with reduced cost DG gas rate
(3) Includes estimated CO2 emissions from power plant for power displaced by freewalt

1.20 Test Statements

This Project aims to demonstrate the benefits of microCHP and the viability of such
technology for residential and small commercial applications in LI and NYC. CHP
technology today has proven to be cost effective in large commercial and industrial
applications. However, microCHP systems are just beginning to develop and enter the
market for residential and small commercial applications. The Project seeks to identify
current challenges and benefits for increasing awareness and greater adoption of
microCHP technology. In the Project, National Grid will test the validity of the
hypotheses shown in Table 1, Test Statements, below. The results of hypothesis
testing will be tracked and then used to inform subsequent offerings to customers in LI
and NYC.

Table 1; Test Statements

Overarching Test If... Then...
Statements
MicroCHP technology A. If the potential attributes of | Customers will consider the

creates new value for
customers, gas utilities,

cost savings and resiliency are
successfully demonstrated in

technology attractive and
will increasingly adopt
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and electric utilities, and
provides social and
environmental benefits.

LI and NY.

microCHP technology.

The following supporting test statements will provide a more focused evaluation of the
benefits to the customer, utilities, and the environment:

Table 2: Supporting Test Statements

Supporting Test
Statements

If...

Then...

1. The installed
microCHP units
generate significant
energy cost savings
(30% or greater).

A. Project participants see
energy cost savings of 30% or
more from the use of high-
efficiency microCHP units.

MicroCHP technology can
produce clear value for our
customers

2. MicroCHP provides
benefits to critical
infrastructure in terms of
a peak load reduction of
1 kW or more.

A. Project participants can
produce electricity on-site and
export excess electricity using
microCHP units.

B. Project participants can
produce each unit of energy
with less electric infrastructure
demands and no new demand
for infrastructure for existing
gas customers.

MicroCHP technology can
be used to defer potential
capital commitments for
gas and electric utilities,
reduce network losses, and
provide a viable option to
mitigate the growing peak
demand

3. MicroCHP can
provide power during
electric demand
response events and
power outages.

A. The installed microCHP
units can provide reliable
electricity year-round and/or to
critical functions during the
event of a grid disruption or
grid constraint.

Reliability benefits will be
realized by and quantified
for our customers.

4. MicroCHP units
reduce carbon
emissions by more than
30%.

A. The installed microCHP
units generate both heat and
electricity at a higher efficiency,
(85 %+) compared to
conventional generation.

Carbon reductions will be
achieved and quantified

8|Page




nationalgrid

5. Program participants
have a high customer
satisfaction with the
microCHP.

A. Program participants exhibit
high satisfaction with the
benefits provided by the
microCHP units.

MicroCHP technology will
be accepted by our
customers and significant
market penetration can be
enabled.
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1.30 Test Population

The Project’s focus will be on single residential, multi-residential, and small commercial
customers within the Companies’ service territories. While there are several
parameters to be considered, such as space availability, compatibility with existing
equipment, and condition of the space, the market size for potential microCHP
customers can be conservatively estimated as the following for LI and NYC:

For KEDNY, the Project focuses on buildings located within The Neighborhood Program
offered by Con Edison. In Table 3 below, the number of potential customers in
residential buildings corresponds to Con Edison’s customer segment “Multi Family 1-4.”
The number of potential customers in multifamily buildings corresponds to Con Edison’s
customer segment “Multi Family > =5." Lastly, the number of potential customers in
small commercial buildings corresponds to Con Edison’s customer segment “Retail”,
“Restaurant”, and “Grocery.”

Table 3: Potential MicroCHP Market in KEDNY in Electric Constrained Areas

Building Type Potential Customers (Count)
Residential (1-4) 175,160
Multifamily (5 and up) 85,381
Small Commercial 7,051

Total 267,592

See attached Appendix entitled “The Neighborhood Program” for the map provided by
Con Edison.

In order to test the potential to provide relief to electric constraint areas, both Con
Edison and PSEG-LI have expressed interest in cooperating in the Project through a
Memorandum of Understanding (“MOU”) with National Grid. This arrangement will
enable the electric utility to remotely operate the test equipment and also allow for
confidential review of relevant system performance data. No customer data will be
disclosed without written customer approval. For KEDLI, the Project focuses on
buildings located within electric constrained areas of PSEG-LI, also known as Beneficial
Areas for Fuel Cell Distribution-Connected Resources (see attached Appendix entitled
Beneficial Areas for Fuels Cells Provided by PSEG-LI for these eight areas). Direct
data for the potential market for microCHP in LI is not yet available as it is today for
microCHP potential in NYC. However, in 2006 a high level estimate of homes on LI that
could use standard backup generators was conducted and it was conservatively
projected that 40,000 homes, or 10 percent of existing LI residential customers, were
suitable. Since a microCHP unit will also provide heating, the potential is much higher
and the peak electric demand avoided is estimated to be in excess of 200 MW on LI.

Please see attached Appendix for maps of electric constraint areas provided by PSEG-
LI.
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1.40 Test Scenarios

Table 4: Test Scenarios

Scenario

Description

Energy Cost Savings

Reduction of
energy costs for
electricity
generation and
heating

National Grid will collect and analyze energy data to project
energy cost savings from heat recovered during the generation of
electricity and export of excess power to the electric grid.

System Benefits

Generates both
gas and electric
system benefits

National Grid will evaluate total benefits of microCHP relative to
gas and electric system benefits. System benefits can include the
avoided cost of gas and electricity infrastructure, environmental
benefits, and system load reduction.

Economic Growth

Projected social
economic benefits

National Grid will initiate a Regional Economic Models Inc.
(“REMI”) analysis to illustrate customer benefits under various
scenarios.

Resiliency

Ability to provide
electricity at times
of electric grid
constraint and
power outage

National Grid will analyze load reductions to the electric grid during
electric supply events at each microCHP unit. The Project will also
analyze units’ ability to provide partial backup power during power

outage events.

Carbon Reduction

Reduction of
carbon emissions

National Grid will estimate carbon emissions through data
collection at each microCHP unit to estimate carbon reductions.

Customer Satisfaction

Satisfaction with
service

National Grid will assess overall satisfaction through a survey of
the Project participants at end of the evaluation period to assess
whether the microCHP unit met or surpassed expectations.
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1.50 Milestones
Table5: Milestones

Timing Process Owner
- -

Actions

1. Customer needs analysis and identifying target customer type.

January 2017 — March 2017

Micro CHP Team

2. Coordination with electric utilities (Con ED and PSEG-LI); identify
electric constrained areas.

January 2017 — December 2019

NES

3. Stakeholders engagement; collaboration with industry groups and
key agencies (ARPA-E, community partners and organizations, etc.)
Phase 1

January 2017 — October 2017

NES and Customer Business
Development (“CBD”)

4. Stakeholders engagement; collaboration with industry groups and
key agencies (ARPA-E, community partners and organizations, etc.)
Phase 2

January 2018 — October 2018

NES and Customer Business
Development (“CBD”)

5. Solution development (vendor selection and eligible equipment
criteria); secure pricing. Phase 1

January 2017 —June 2017

NES

6. Solution development (vendor selection and eligible equipment
criteria); secure pricing. Phase 2

January 2018 —June 2018

NES

7. Completion of legal contracts with customers, vendors and mutual
agreement with partner electric utilities. Phase 1

March 2017 — October 2017

Micro CHP Team

8. Completion of legal contracts with customers, vendors and mutual
agreement with partner electric utilities. Phase 2

March 2018 - October 2018

Micro CHP Team

9. Customer selection and enrollment. Phase 1 June 2017 —September 2017 CBD
10. Customer selection and enrollment. Phase 2 April 2018 —September 2018 CBD
:.;”S;:Ele;dtl;l:hirj;;s::)lf customer equipment —Phase 1 (readily July 2017 — November 2017 NES
12. Schedule and install customer equipment —Phase 2 (for July 2018 - November 2018 NES

developing technologies).

13. Measurement and verification; Coordination with electric utilities
on system usage.

October 2017 — December 2019

NES Project Manager

14. Meet with Staff how to assess the impact of a broader penetration
of the Micro CHP pilot on peak demand.

As Needed 2017-2019

Micro CHP Team

15. Progress on implementation and program performance to be
reviewed during the Jurisdiction’s monthly performance meetings. If
any issues are identified, the Jurisdiction will require a performance
improvement plan.

As Needed 2017-2019

Micro CHP Team

Note: As the Implementation Plan is an evolving, working document, refinements to

scope of work and milestones are expected as the Project progresses.
Modifications will be captured in quarterly reports and meetings with Staff.
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Table 6: Checkpoints

Scenario

Description

Energy Cost savin

S

Reduction in
energy costs

Measure: Percent reduction in heating costs and electricity
purchased from the grid.

How and When: Two years of historical energy consumption will
be compared to end of each year of operation.

Resources: Specialty billing group, Con Edison and PSEG-LI
Target: 25% reduction in heating costs; 10% reduction in annual
consumption (kWh)

Solution if off-target: Review and revise

System Benefits

Gas and electric
system benefits

Measure: Estimate system costs to gas and electric infrastructure.
How and When: End of each year of operation

Resources: Data analytics

Target: Load factor improvement for electric and gas at each
demonstration site.

Solution if off-target: Review and advise

Economic Growth

Social economic
benefits

Measure: Total monetized benefits

How and When: REMI analysis in the final report to the PSC
Resources: REMI

Target: Monetized benefits exceeds social economic costs
Solution if off-target: Review and advise

Resiliency

Provide electricity
at time of electric
grid constraint and
power outage

Measure: Production of electricity in the event of a power
disruption or a peak energy demand event.

How and When: Analysis of electricity consumption-monthly and
during duration of power outage

Resources: Con Edison, PSEG-LI, and National Grid’s Data
Analytics group

Target: Displace at least 1 kW or grid-supplied power during an
outage or an electric DR event

Solution if off-target: Review and revise

Customer Satisfaction

Satisfaction with
the microCHP
system compared
to conventional
equipment

Measure: Percent of Project participants’ “satisfied” or better

How and When: Once prior to installation (baseline) and at end of
each year of operation

Resources: Survey

Target: Exceeds utility satisfaction

Solution if off-target: Review and revise

Carbon Reduction
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Reduction in

Measure: Avoided units of carbon dioxide emissions

carbon emission How and When: End of each year of operation

Resources: Project Manager; Data Analytics
Target: 30% reduction in output emissions
Solution if off-target: Review and advise

1.70 Conditions and Barriers

The following list includes anticipated key dependencies and potential barriers that may
need to be addressed during the progress of the Project:

L R 2R K 2R 2

Coordination with electric utilities (Con Edison and PSEG-LI)
Inconsistent product availability

High installation costs for low volume sales

Customer participation

Sizing of microCHP units to the electricity demand of the participant

2.00 Project Structure and Governance

2.10 Project Team

The Project

is being implemented by the Customer Solutions group in New Energy

Solutions (“NES”) and includes the following:

Overall Gas REV Program Administration Chris Cavanagh
NES Procurement John Spring

The Project is implemented by the following team:

Table7: Project Team

Name Department

Matt Foran Customer Business Development
Stephen Peltier EE Procurement

Chris Cavanagh NES Project Manager

Lauren Perry NY Jurisdiction

Paula Schoelermann CMS/AMI

Donald Chahbazpour Climate Change Compliance

Rishi Sondhi* Customer Business Development

*Initial project manager
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Table 8: Project Roles

Stakeholders

Responsibilities

Description

National Grid Project Overall project management and coordination
Management with electric utilities, potential suppliers, and
other stakeholders.
Stakeholder & Outreach and recruitment of potential Project
Customer participants, vendors, and partners.
Engagement
Project participant Responsible for screening and selecting
selection customers to participate in the Project.
Procurement Execution of contracts and sales agreements.
Pricing & Billing Responsible for customer billing with specialty
billing group.
Data Collection & Provides support for data analysis and
Data Analytics monitoring.
Project Participation in Provide access to equipment and energy use
Participant program as agreed | data. Participate in project evaluation surveys.
MicroCHP Identifying potential | Responsible for prospecting qualified potential
Equipment Project participants | leads to participate in the Project.
Partner Installation of Responsible for the installation, permitting,

microCHP units

and sizing of microCHP units.

Shared Savings
Service
Provider

Implementing share
savings
mechanisms

Responsible for implementing shared cost
savings between the Project and the
Participants.

2.30 Governance

The Project is being managed through National
Grid’s NES team who is solely responsible for
successful implementation. In accordance with
the 2016 KEDLI
proceedings, one incremental project manager
has been hired specifically for the gas REV
In addition,

and KEDNY

program which includes the Project.

the Customer Solutions team in the Customer
area is providing additional project management

rate

= Putting customers in charge

case

support. The Project is included in an existing Performance Excellence (“PEX”) hub
prior to any spending commitments. The Project is supported by a dedicated
procurement team in NES. In addition, there is substantial support required by several
departments and groups and each is identified in the project timelines in Section 3.00 of

this plan.
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In accordance with National Grid policies, the entire Gas REV Demonstration Program
requires the approval of the Senior Executive Sanctioning Committee. This approval
covers all capital and first year expenses and the approval process will be repeated for
years 2 and 3 of the project.

Since the Gas REV Demonstration program funding was included in the KEDLI/KEDNY
rate case order, implementation plans have been submitted to the Regulatory team, the
major elements of which are being tracked as regulatory obligations by National Grid.
In addition, all programs and their respective progress are subject to regular scheduled
reviews by the New York jurisdiction and other senior executives.
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Work Plan
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Micro Combined Heat and Power Demonstration

Activities

Participating Groups

CY 2017

CY 2018

NES

ADA

CMS/AMQ

Gas Sales

GP

CBD

Jurisdiction|

Jan-17

Feb-17

Mar-17

Apr-17

May-17 | Jun-17 | Jul-17

Aug-17

Sep-17

Oct-17

Nov-17

Dec-17

Jan-18

Feb-18

Mar-18

Apr-18

May-18

Jun-18 | Jul-18

Aug-18

Sep-18

Oct-18

Nov-18

Dec-18

1.10
1.20
1.30
1.40
1.50
1.60

Identification of suitability
Customer data analysis
Identify ideal locations/areas
Customer needs analysis
Identify target customer types

Transition to recruitment (section 3 below)

X X X X X

X X X X X

X X X x X

x

2.10
2.20
2.30
2.40
2.50,

Outreach and Education

Execute agreements (for data exchange)
Identify load constraint areas (electric)
Customer targeting

Data integration & exchange protocols

xX X X X X

xX X X X X

3.10
3.20
3.20
3.30,

Develop participant criteria
Develop customer agreements
Develop outreach plan materials
Customer enrollment

xX X X X

xX X X X

xX X X X

4.10
4.20
4.30]
4.40

5.10
5.20
5.30
5.40
5.40
5.50,
5.60)
5.70

Develop Stakeholder Map
Develop Stakeholder Collateral
Initial Meetings & Cadence as needed

Internal Stakeholder RACI
Identification of Vendors
Identification of Technologies
Scope of Work

Go-to-Market Strategy

Issue RFP(s)/Sole Source?
Vendor Selection & Compliance
Contracts

xX X X

X X X X X X X X

X X X X X X X X

>

>

6.10
6.20)
7.00
7.10
8.00

Installs Phase 1- (7/2017-10/2017)
Installs Phase 2- (3/2018- 8/2018)

Data collection & synthesis

=<

Note:

Key

NES: New Energy Solutions

ADA: Advanced Data Analytics

CMS: Cust. Meter Services

GS: Gas Sales

GP: Global Procurement

CBD: Customer Business Development
JR: Jurisdiction

As the Implementation Plan is an evolving, working document, refinements to scope of work and milestones are expected as the Project progresses.
Modifications will be captured in quarterly reports and meetings with Staff.
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3.10 Project Budget

The cost of the Project is divided into capital costs and first year operations and
maintenance (“O&M”) costs as presented in the rate filing for Cases 16-G-0058 and 16-
G-0059. These costs only cover estimated incremental direct Project costs.

Table 10: Budget

Gas Technology for Electric Constraints KEDNY
MicroCHP Heating System Integration FTE or 2017
Quantity Capital O&M
Units (Estimate) 10 $390,062
Customer Pmts (=BIr Lease+1/2 savings) 10 ($23,160)
Maintenance 10 $3,500
Shared Savings Service Provider (1/4 savings) 10 $6,950
Subtotal $397,012 ($19,660)
KEDLI
FTE or 2017
Quantity Capital O&M
Units (Estimate) 10 $390,062
Customer Pmts (=BIr Lease+1/2 savings) 10 ($23,160)
Maintenance 10 $3,500
Shared Savings Service Provider (1/4 savings) 10 $6,950
Subtotal $397,012 ($19,660)
Total 1. $794,025 ($39,320)

3.20 Reporting Structure

Reporting progress to the PSC shall, at a minimum, be in accordance with the
requirements of the Commission’s order'? for Cases 16-G-0058, 16-G-0059 et al. The
order requires annual reports 45 days after the end of each rate year. Additional interim
reporting is anticipated when major milestones are accomplished. In addition, progress
is reported as regulatory obligations tracked by National Grid’s Regulatory area. The
Project will result in a final report detailing findings and recommendations.

3.30 Partnerships

The Project could result in scalable new products or services
being made available to customers. If successful, the Project

Another Natural Gas

will result in a deployment plan derived from the Project findings Installation!
and current market conditions. Since one of the core policy Installed by
objectives of REV is “market animation,” the deployment of Jack Gayson

. . .. . Plumbing & Heating
those product concepts that this Project indicates will be 516-248-4105

successful will most likely be deployed through at least the
facilitation of the market but more likely through facilitation as

Natural Gas is just $1.87 a gallon.

12 Cases 16-G-0058, 16-G-0059 et al., supra note 1, Order Adopting Terms of Joint Proposal and Establishing Gas Rate Plans
(issued December 16, 2016).
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well as the creation of new partnerships. Facilitation of new markets for gas
technologies has traditionally included free technical advice for customers, rebates,
advisory services for service providers, and support for future product development
through R&D programs. In this case, product testing for the M-Trigen product is being
conducted by the Gas Technology Institute (“GTI") and will be supported by the
Companies, using separately approved R&D funds. National Grid will be one of fifteen
(15) gas companies supporting this project.”®* New partnerships will potentially include
some of the service providers included in the Project or with other new entrants.
National Grid's New York gas companies have extensive experience in developing
successful alliances. Previous examples include the following:

4 Oil — Gas Heating Conversions (Value Plus Installer Program)**

¢ Natural Gas Vehicles and US DOE Clean Cities

¢ Energy Efficiency Program Implementation®

4 Utility Energy Service Contracts ("UESC”) for government customers

For the Project, several forms of partnerships are expected to be tested and analyzed
as discussed in Section 1.00. The primary among these with will be partnerships with
equipment manufacturers and financing providers. The system provider partnership
could include leveraging marketing and sales support as well as technical or logistical
support. Similarly, financing partner would collaborate with the Companies and the
equipment partner(s) to accelerate market growth by sharing energy savings with
customers. This model can eliminate or reduce high upfront costs and is similar to
practices in the commercial DG sector utilizing power production agreements as well as
financing arrangements in the energy efficiency market.

In addition, collaboration with electric utilities and NYSERDA to provide relief for the
constrained areas described herein will also be tested and could include new models to
aggregate electric capacity from large numbers of small microCHP sites and/or the
expansion of existing incentive programs to include microCHP.

Another potential business model that may be evaluated is utility ownership. However,
this option will be decided after regulatory review including prohibitions against National
Grid owning or developing generation in New York State established at the time of the
acquisition of KeySpan by National Grid in 2007.%°

'3 GTI Utilization Technology Development (“UTD”) Project 2.16.H

14 https:/mww.nationalgridus.com/NY-Home/Convert-to-Natural-Gas/Find-a-Contractor
15 https://cleancities.energy.gov/coalitions/long-island

1% See Order for Case 06-M-0878 dated July 6, 2007 section VII B 2(a).
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Appendix

REV Alignment

The Natural Gas Distribution Vision

Potential Suppliers and Products of Interest in Phase One.
The Neighborhood Program Offered by Con Edison

Con Edison Electric Constrained Networks

Beneficial Areas for Fuels Cells by PSEG Long Island
Typical Customer Agreement

Shared Savings Proposal (Sealed)
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REV Alignment

NY’s REV initiative has developed a series of Core Policy Objectives.

nationalgrid

In addition, for

the natural gas products and services and services it is self-evident that safety is an

additional outcome resulting in the following set of generic objectives for Gas REV.

/ Market
Animation /

Aligned Services

/System
/ Reliability
&
Resiliency,

Environment

B Reduce Gas | Promote High New Sources
g System Efficiency and | Manage Gas | of Supply and
Q. Locate & Constraints Smart Electric Renewable
E Detect Leaks | Reduce Leaks |Flood Detection| (Automation) Appliances | Interdependency Gas

0

o

-4 Safety 7 v v v

l<iImprovement

=9

" Modeling the

2 Network for v v v v v v

= Growth

3

"= Generation And 7 v v v v v v

Aligned Gas Objectives
) Value
§ Minimize Maximize Improve Improve Added/Choice
8. Maximize |Environmental |[Energy System| Customer Operational [Improve Access to| Services for
§ Safety Impact Reliability Affordability Efficiency Gas Service Customers
il safety 7 it e v
[<iilImprovement
o
P Modeling the
N etwork for v v v v v
=M Growth
3
TS Generation And
Environment v v v 4 v v
METRICS Incident  |GHG Reduction|  Forced |Total Customer| O&Misiper | Capital Efficicncy | Adoption/New
' Frequency (€Oze) Outages | Energy Bills (s] |Unit of Sendout| (s/cushi(Financial) | Revenuels]

After a review of these objectives the next step is translate them into specific initial
objectives and metrics for gas service overall and each demonstration project as
described in their respective implementation plans. The figure below identifies one view
of a series of utility services and also a set of gas service objectives and identifies
demonstration program focus and broad metrics that would be aligned with this service
and objectives. This is the basis for the selection of Gas REV Demonstration projects.
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New York State has been supportive of the cost-effective and
environmentally responsible expansion of the natural gas service.
“Expansion of the natural gas system complements the economic |
development efforts encompassed by Governor Cuomo’s recently
released New York Energy Highway “Blueprint”®’...that "accelerating
utility capital and operation and maintenance spending on the
State's...natural gas infrastructure will result in enhanced reliability
and safety for utility customers while generating substantial economic
development benefits for the State’s overall economy."®

In addition several initiatives in the 2015 New York State Energy Plan support

the advanced development of the natural gas infrastructure and services including initiatives 7,

12, 13, 15, 28, and 29.

The alignment with REV principles for the Project is described as follows

Alignment with New York State Energy Initiatives

REV Objective

Demonstration Alignment

Identify Economic
Value

The Project will identify broad economic benefits associated with
microCHP technology.

Reduction of
Carbon Emissions

The Project will test high-efficiency microCHP technology which
recovers waste heat thus reducing overall carbon emissions.

Greater Consumer
Choice

The Project will demonstrate the feasibility of microCHP in
residential and small commercial applications in LI and NYC.
MicroCHP can be a clean and efficient way of generating heat and
electricity onsite.

System-wide
Efficiency

MicroCHP technology supports system-wide efficiency. The
technology is associated with reductions in electric transmission
and distribution losses. Efficient microCHP uses less fuel than
separate conventional boilers and electric generation combined.

Maximize Energy
System Reliability
and Resiliency

The Project will demonstrate microCHP as a viable option to
provide power to the customer during electric supply demand
response events and grid outages.

' Case 12-G-0297, Proceeding on Motion of the Commission to Examine Policies Regarding the Expansion of
Natural Gas Service, Order Instituting Proceeding and Establishing Further Procedures (issued November 30, 2012),

.5,n.8.
b Id., n. 9.
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The Natural Gas Distribution Vision

The US natural gas distribution industry has also developed a future vision on smart
energy. This vision has been developed by the American Gas Association and the Gas
Technology Institute. It is summarized as follows:*®

A SMARTER ENERGY FUTURE
UTILZING NATURAL GAS

e —

|
e 2] Smart grid advinced sensors and

Cloan natural gas b uticed as a — 1 control devices are developed and Production companes extract
primary fusl source for traditional deployed on the electric and gas and inject natural gas into the
electric generation plants meeting a ks th 4 nation's pipelne infrastructure
large percentage of the nation's (2.4 milion miles of transmission
whectncity demand s intoligence 10 Systom oporatons ol destribution peoelng)
regarding system integrity and
capacity as will as safety alerts.
Shecivicy (i ‘_ Smart energy technology
N MNatural Gas Pipeline ’ provides greater inteligence on
a energy supply and demand to
help integrate and improve the
&4 efficiency and reliably of the
Smart grid technologies provide timely pad L natural gas and electric systemns.

inteligence to system operators to

know when to utiize fast ramp-up Microgrids utiize equipment fueled by natural gas
generation units fueled by natural gas to to produce electricity and heat locally for enorg
overcome the intermittancy challenges consumers with unique energy demands and

of renewable electricy sources. reliability needs.

Sfrmwgytodummw
customars for managing energy
consumption and evaluating

energy options.

Renewable Gas produced from
bomass feedstocks (landfil,
sewage and agrcultural waste)
supplements comantional natural
gas suppbes

flow of information between
L o (@ mwm

9 See https://www.aga.org/sites/default/files/natural gas in_a smart_energy future 2014.pdf
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This vision is remarkably similar to the core REV principles in terms of using information
to animate markets for energy efficiency and renewable energy but it also includes the
benefits of greater interaction between the natural gas and electricity markets. What it
does not include is the need for a new emphasis on safety. The gas industry’s vision
identifies many advantages in which natural gas, effectively integrated, has the potential
to deliver the following:

¢ Improved safety, energy security, and environmental performance;

¢ A more efficient infrastructure, with the ability to provide demand response,
accommodate emerging technologies, and new sources of supply;

¢ Improved demand response for electric distribution through switching heating
and cooling loads to natural gas and through the use of distributed generation;

¢ Greater consumer choice resulting in maximum energy value; and

¢ More optimized energy value from renewable wind and solar through the use of
fast ramping dispatchable generation.”®

“Natural gas infrastructure continues to grow in the U.S., and this growth provides
opportunities to support aggressive goals for energy productivity while improving
service and options for customers through the use of interactive smart electric and
natural gas energy grids.”?* National Grid’s Gas REV Demonstration Program is
intended to merge the concepts of REV and the industry’s vision as it applies to New
York State with a new focus on safety and resiliency on both sides of the customer’s
meter.

9 Natural Gas in a Smart Energy Future: A strategic resource for electricity and a smart resource for homes and businesses, Gas
Technology Institute (“GTI”) and Navigant Consulting, January 2011, GTI-11/0001, p. 1; available at:
http:/Amww.gastechnology.org/Expertise/Documents/Natural_Gas_in_a_Smart Enerqy Future 02-22-2011 FINAL.pdf

I Natural Gas Infrastructure: Enabling Energy Productivity, Alliance Commission on National Energy Efficiency Policy, Washington
DC, January 2013, p. 13, available at: https://www.ase.org/sites/ase.orgffiles/natural gas_report 2-5-13.pdf
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Potential Suppliers and Products of Interest in Phase One

Yanmar

CPS5WN/CP10WN Specs

W e

™1: Tha: minimum mocukstion mou i dagendant an ©16 CT and Transsucar specications.
" Extumal Imwerter modss
"3 Propana gas calculations for fuel consump@on 2re based on oowerting LEV o HHW: LHV=-84, 250 BT WWEalion, HHV=01,420 ETUSalon
"i: Natwral gas calcuiations for fuad consurmpiion 2ro bessd on converdng LHY to HHW: LHW= 533 ETLUscL, HHV = 1,080 BTt

— CPSWHN CP10WN
CPSWN-SNB CP5SWN-5PB CP10WN-SN (B) | CP10WN-SPB
Rated Output kW 10EW
Valtage 40120V, B0 Hz (208 ¥, 27T V) 240120V, B0 Hz (208 W, 27T V)
Powear (Chatpart - - - - -
Phazz=Wires Single phase, 3 wire Single phase, 3 wirs
Modulation 0.3 to 5 ki with optional CT'Transcucer kit 1) | 0.3 fo 70 kW with aptional CT/ Transducer kit (1)
Gas typa Natural gas Propane gas Natural ga= Propane gas
Standard 8in WC (2 kPa) 11 m W/ (2.8 kPa) 8im WC [2 kFa) 11 m WC (2.8 kFa)
Prazsura Ranae 4-10in'WC 3-13nWT 4 - 10in WC 8-13in'WC
el g (1-25k") (2-3.3KkPa) (1-2.5kFa) (2-3.3 kPa)
ug
60,700 BTU (178 kW 107,500 BTU (31.5 kW) | 112,800 BTU (331 K
Consumpton [LHY) a7 ! ! &) I [ i W)
0L61 thesmahr 072 Gallon {3} 1.08 tharmesJhr 1.34 Gallan (*3)
Consumption (HHV) (3, 4 67,300 BTU (197 k#) | 66,000 ETU{19.3 kW) | 119,100 BTU {34.9 kW) | 122,800 BTU |3€i.IZIl k)
.87 thesms'hr 0.72 Gallon {*3) 1.10 therms/hr 1.34 Gallon (*3)
57,300 ETWWW 85,200 BT/
Rated recoversd heat 34,100 BTV (10 kW) [1E.E kW) (191 kW)
Rated hot water Inlet 140°F (B0°C) 149°F (85°C)
Heat autput temp. Tutlet AT (65°T) 158°F [70°C)
Rated Hot watar flow rate 1.3 GPM (276 Limin) 127 GPM (482 Lfmin)
Maximum hot water temp. (Dutlet] 163°F (73°C) 1T2°F (T&"C)
Vodtage, Fraquancy 24N, B0Hz 240V, B0 Hz
Starting current 1254 HTA
Input powar -
Power Radiator fan stop 0.23EW 0.30 kW
consumption | Radiator fan run 033 kW 071 kW
PR Owerall efficency Bd% 5% B8%
m.:w?g"“ Elactrical genaration afficiency 8% 3.5% 0%
' Exhaust heat recovery ratio b6 % 53.5% 5%
Sound level Fliulﬁmr fan EIJJDFEIIj 5148 (&) 54 dB |::'|:|
Radiator fan operating B4 dB () 56 dB ()
Width 43.3in (1,000 mam) 57.8 in (1,470 mm)
H] . . Dapth 19.7 in (500 mm} 1.5 m (200 mm)
B Dimensions . - - .
Haight 501 i (1,500 mm) T0.5 im (1,780 mmj
E Mt waight BE2 Ib (400 ko) 1,653 b (750 kgl | 1,664 Ib (755 hg)
g Maintanance Interal 10,000 hrs 10,000 krs
= Standard Warmanty 2 'fears; Unlimited Hours 2 Years; UnSmited Howrs
g YES 5 Years / 30,000 hrs Optional Optonal
a Product 10 Years / 60,000 hrs Optional Ophional
f Protection 15 Years / 90,000 hrs Dptional Diptional
w EPA Certified EFA Cartified
g' ULZ200 Certified UL2200 Certified
[ Emissions & Coertifications CSACZ2.2 No 14 Certified CSAC22.2 No 14 Certified
a CEAC22.2 Mo 100 Cartified CSACZ2.2 No 100 Cerfified
8 ULITH1AEEE1547 Cerfified [*2) ULTT41AEEE1SAT Certified {(*2)
o
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SYSTEM SPECIFICATIONS
ecopower microCHP Specifications

Operating Voltage (single phase) 240 WVAC § 208 VAC (207 - 253V)
Frequency 60 Hz

Dimensions (L x W x H) h4" x 303757 x 437

Power Factor 098-1

Exhaust Gas Temperature = 1B0° F

Electrical Output Range 12-44KW

Thermal Output Range 13,000 - 47,000 BTUMr

MG 0.21 - 0.65 therms/hr

Gas Consumption Range
LPG 0.26 - 0.78 gal/hr

Owerall Efficiency 93%

Average Sound Level @ 1m h5 dB (A)

Average NOx Emissions 0.005 Ib/MWh

UL Standards UL 1741, UL 2200

CSA Standards CSAC222 No. 14-10, 100-04, 107.1-01
Emissions Compliance EPA Certified

Certified third party results tested in accordance with established EPA, IS0, and ASERTTI laboratory testing protocols. System performance can be affected by
3 = atmospheric conditions and energy content of foel.
Intertek
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iy Oese.
ITEMS Specifications
Model Number GECC15B1IN
Installation Outdoor (onky)
Dimensions mm HI018xW700xD400
Weight ] "3
‘Basic specications  Connections Fuel Gas Ri/2
Heating water (In&Out) R1/2
Umited height from boiler m Upper 1m, Lower 3m
Drain L] o17
Ehec. Supply Single-phase 3 wires
101v/ 202v
Noise lovel Fated & Max. power operation  98A) 46
(with 1.5kW power generation
and ventilation fan operating)
Night mode operation dB{A) 45
(with 1.2kW power generation
and vertilation fan operating)
Silent mode mode dB(A) 43 (with 0.75kW power
‘generation and ventilation fan
operating)
Ambient Temp. © -25-125%¢
Power generation Power output range  Rated operation kw 0.5-15
Night mode operation W 65-13
‘Silent mode operation W 05-0.7%
Volge 02V
Current Rated operation A 25-75
Night mode operation A 25-60
Silent mode operation A 25-175
Power factor over 0.95
Frequency L] S/ 60
Heat recovery Heat output Rated operation w 37w
(8t 1.56W power generation)
Night mode operation W 14-2.7
Silent mode operation W 14-21
‘Rated flow rate Umin §
Eficiency Elec. Efliciency - %%
) (at 1.5kW power
Total Efficdency - 0%
() (at 1.5kW power
Power comsumption  Water pump (for Coolant) w 24
Water pump (for Heating Water) w 24
Ventilation fan w 1
Engine Type 4 cycle-single cylinder-OHV
Displacement « 5
Rotational speed at idling tom 1300
Rotational speed at rated operation o 1750
Gas consumption o 5.8(LHV)
Combustion Fuel 13A (Japanese town gas)
Gas consumption W 5.8 (LHV)
NOx pom 150 (at night operation)
Endosed parts Current sensors, Remote controller, wires for current sensor & remote cortraller
Gas Pressure 2psi on natural gas or propane
Alin will be releasing a new madel in 2017.
= The model is slightly smaller and lighter.
* The plate exchanger will change from single to double wall,
. with hot water tank will save approximately $500 in balance of plant cost
« The new madel can be nstalled indoor or outdoor.
Page 10f 2
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COREMO SpecHications
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The Neighborhood Program Offered by Con Edison

QUEENS

OZONE PARK

g W, el

BROOKLYN

ROCKAWAY

Eligible Neighborhoods Brooklyn: Greenpoint, East Williomsburg, Bushwick, Bedford-Stuyvesant, Crown Helghts, East

Fiatbush, Brownsville, Eas! New York, Cypress Hills, Queens: Richmond Hill, Howard Beach, Broad Channel, Ozone Park,
South Ozone Park, Woodhaven, Kew Gordens
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Con Edison Electric Constrained Networks??

Borough : QN. Network: Richmond Hill

Account Annualized High Demand
Segments | Counts | Consumption 1 Year** | Max kVA
Education 90 24,433,651 10,430 11,989
Entertainment 27 4,436,601 1,956 2,248
Grocery 219 19,501,751 4,954 5,694
Hospital 7 688,840 231 265
Industrial 214 15,031,384 5,515 6,339
Lodging 4 965,346 407 467
Miscellaneous 2,086 | 109,364,669 34,341 39,473
Multi Family >=5 12,080 54,492,011 20,956 24,088
Multi Family 1-4 64,919 | 358,545,652 131,781 151,473
Nursing Home and 61| 13,429,223 3,893 4,475
Community Care
Office 5,647 83,267,366 34,658 39,837
Restaurant 371 25,882,170 8,674 9,970
Retail 1,169 41,614,241 17,744 20,395
Warehouse 49 1,183,872 690 793
Total 86,943 | 752,836,776 276,231 317,507
Borough: BK. Network: Richmond Hill
Account Annualized High Demand
Segments | Counts | Consumption 1 Year** | Max kVA
Education 55 19,577,362 8,327 9,572
Entertainment 47 4,073,261 1,461 1,680
Grocery 193 17,233,273 4,456 5,122
Hospital 6 1,175,531 365 420
Industrial 158 10,952,850 5,378 6,181
Lodging 7 1,375,857 505 581
Miscellaneous 1,015 74,052,231 20,423 23,474
Multi Family >=5 8,006 90,044,322 24,849 28,562
Multi Family 1-4 29,892 | 156,076,563 55,856 64,202
Nursing Home and 86| 22,548,751 7,313 8,406
Community Care
Office 4,651 80,164,409 29,781 34,231
Restaurant 218 18,385,501 5,581 6,415
Retail 793 47,925,569 16,953 19,486
Warehouse 54 2,799,550 1,409 1,620
Total 45,181 | 546,385,030 182,658 209,951

# See https://conedbgqdmauction.com/documents/
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**High Demand at customer specific peak, not tied to network peak time

Borough: BK. Network: Crown Heights

Account Annualized High Demand
Segments | Counts | Consumption 1 Year** | Max kVA
Education 145 37,459,380 14,700 16,897
Entertainment 26 2,265,271 741 851
Grocery 280 27,296,287 7,199 8,275
Hospital 45| 111,026,339 22,231 25,553
Industrial 286 13,943,767 5,198 5,975
Lodging 9 1,848,483 594 682
Miscellaneous 1,770 40,791,827 17,416 20,018
Multi Family >=5 33,614 | 223,482,090 67,728 77,848
Multi Family 1-4 | 39,890 | 198,057,112 72,410 83,230
Nursing Home and 262 | 21,918,494 6,741 7,748
Community Care
Office 7,801 | 178,936,103 59,555 68,454
Restaurant 312 18,445,732 5,579 6,412
Retail 1,251 60,328,483 25,484 29,292
Warehouse 34 1,189,103 667 767
Total 85,725 | 936,988,471 306,243 352,003
Borough: BK. Network: Ridgewood
Account Annualized High Demand
Segments | Counts | Consumption 1 Year** | Max kVA
Education 94 30,175,651 11,846 13,617
Entertainment 31 1,822,096 673 773
Grocery 384 31,368,383 8,679 9,976
Hospital 17 31,381,210 6,501 7,473
Industrial 388 32,400,833 14,353 16,498
Lodging 5 124,772 54 62
Miscellaneous 2,557 65,750,136 29,166 33,524
Multi Family >=5| 31,681 | 180,610,043 58,052 66,726
Multi Family 1-4 | 40,459 | 184,524,979 68,796 79,076
Nursing Home and 181| 17,662,077 6,728 7,733
Community Care
Office 11,299 | 225,577,160 76,101 87,472
Restaurant 420 26,086,622 8,399 9,654
Retail 1,441 85,518,962 37,933 43,601
Warehouse 177 7,907,666 3,653 4,199
Total 89,134 | 920,910,590 330,934 380,384

**High Demand at customer specific peak, not tied to network peak time
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Beneficial Areas for Fuels Cells Provided by PSEG-LI
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Micro-CHP Draft Proposal Sealed Inc. sealed.com

STLD
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Micro-CHP REV Demonstration
Sealed Proposal

Preparad for: National Grid
Preparad by: Sealed Inc.
May 10, 2017
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Micro-CHP Draft Proposal Sealed Inc. sealed.com

Sealed Inc. (“Sealed”) proposes to work with National Grid to demonstrate the
efficacy of Combined Heat and Power technology in residential buildings (*Micro-
CHP"). In support of the Micro-CHP Demonstration, Sealed will provide the
faollowing services:

» Provide the contractual framework for customers to pay with their energy bill
savings

» Consult with National Grid and technology partners on pricing tests to
determine the best price point (upfront cost, shared savings, etc.) for the
Micro-CHP technology

* Provide all billing services and collection related to customers paying with
their energy bill savings

* Provide training to National Grid and technology pariners that engage with
customers on Sealed’s HomeAdvance program that allows customers o pay
with their energy savings

» Provide marketing materials on HomeAdvance to National Grid and
technology partners

» Fnroll customers on the Sealed platform, including walking them through all
HomeAdvance program reqguirements (ACH billing, etc.)

» Work with National Grid and technology pariners to design any customer
surveys

» Collect and analyze data on the energy savings performance of the Micro-
CHP systems

Sealed and National Grid will share in the energy bills savings produced by the
Micro-CHP systems. Specifically, Sealed will split any non-customer savings with
National Grid on a 50/50 basis.

In order to execute the Demonstration, Sealed will leverage its existing technology.
Sealed will calculate baseline energy usage leveraging our patent-pending energy
analytics. Actual energy usage will then be compared to this baseline to determine

Appendix




nationalgrid

Micro-CHP Draft Proposal Sealed Inc. sealed.com

energy savings. Sealed will then bill the customer based on these energy savings
using proprietary energy bill software.

Sealed will also leverage its existing HomeAdvance financing product and invest in
other efficiency improvements via a warehouse line of credit with the New York
Green Bank. Where customers have the opportunity to reduce their energy usage
by adding insulation, sealing air leaks, installing more efficient lighting and other
efficiency technologies, Sealed will invest in and manage the installation of these
improvements as well.

Sealed’s ultimate goal is to finance 100% of the Micro-CHP systems through a
combination of customer bill savings and monetization of grid benefits. By
demonstrating the deployment of systems, the actual system costs and savings will
be determined, enabling an analysis of what (if any) improvements in technology,
cost, financing terms, and/or subsidy are required for scalable.

By leveraging private capital and monetizing the grid benefits of Micro-CHP,
Mational Grid and Sealed can demonsirate the efficacy and scalability of an exciting
new technology that has the potential to significantly reduce residential energy
usage and emission.
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