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Customer Energy Solutions

2022

1. Project / Program Summary

Type: [ Project X Program

Category: [ Capital [1 O&M X Regulatory Asset

Work Plan Category: [1 Regulatory Mandated

0 Operationally Required X Strategic

Project/Program Title: Heating Electrification Make Ready Program

Project/Program Manager: David Orellano

Project/Program Number (Level 1):

Status: X Initiation [ Planning [ Execution

O On-going [ [ Other:

Estimated Start Date: Q1 2022

Estimated Date In Service: Q1 2023

A. Total Funding Request ($000)

ga&flgﬁlz [J 5-Year Gross Cost Avoidance ($000)
' . O&M:
Regulatory Asset: $135,100 Capital:

B.
L1 5-Year Gross Cost Savings ($000)

C. 5-Year Ongoing Maintenance Expense

proofing”).

provide an integrated and streamlined customer

(%000) D. Investment Payback Period:
O&M: (Years/months) (If applicable)
Capital:

Work Description:

The proposed Heating Electrification Make Ready Program enables customers to make behind-the-
meter electrical upgrades not covered by the New York State Clean Heat Pump Program (“Clean
Heat”) but that are still required to electrify space and/or water heating. The program complements
Clean Heat both by covering a share of the cost of these upgrades, and incenting buildings undergoing
partial electrification to prepare for later full electrification in a cost-effective manner (“future

Con Edison intends to launch the program in Q1 2023 to run in close coordination with the Clean Heat
Program. Customers electrifying their space or water heating using incentives from the Clean Heat
Program will be eligible for additional incentives under the proposed Heating Electrification Make
Ready program for electrical upgrades required in their projects. This will avoid redundancy and

Program offerings for residential customers (1-4 family homeowners) include:
If upgrading space and / or water heating only: market-rate customers would be eligible for

experience.

laundry).

an incentive of up to $2,000 to replace their current electrical panel with a larger electrical
panel. Low-to-moderate income (LMI) customers per existing New Efficiency: New York
(“NENY”) energy efficiency program definitions would be eligible for an incentive of up to
$2,500. To be eligible, the new panel would need to add not only enough capacity for the
current work (space and / or water heating) but also enough to accommodate future full
building electrification (e.g., space or water heating, cooking, electric vehicle charging,
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o If pursuing full electrification (conversion of all building fossil fuel uses to electric heat pumps
& appliances) as part of the current project: customers would be eligible for up to an additional
$1,000 incentive. This incentive would help cover additional behind-the-meter costs associated
with pursuing a utility service upgrade (e.g., new conduit and service entrance wires,
additional electrician labor hours to coordinate and complete the customer-sided requirements
of the upgrade).

Program offerings for multifamily and commercial property owners (i.e., all other building segments)
include:

e Program would provide incentives to reduce the total project cost of behind-the-meter
electrical upgrades required for the installation of space and/or water heating upgrades.

e Eligible costs include equipment, materials, labor, design, and permitting fees necessary to
upgrade the building’s electrical capacity and power new heating equipment.

e Future proofing costs when sizing building behind the meter electrical capacity against
planned future electrification projects in that building would be eligible for incentives.

e For commercial and market-rate multifamily buildings, building owners would be eligible for
incentives covering up to 70% of total project costs. For LMI-qualifying multifamily buildings,
building owners would be eligible for incentives covering up to 100% of total project costs.
The incentives scale with project size and complexity to account for substantial building to
building cost variability and enable cost-effective future proofing.

In the 2023 to 2025 period, the proposed program would enable more than 8,000 future-proofed
residential panel upgrades and more than 3,000 multifamily and commercial building electrical

upgrades. The forecast breaks down as detailed below:

Estimated total projects and incentive by segment, 2023 to 2025:

Customer Segment Estimated Total Projects Estimated Total Incentive!
($000)

1 to 4 family 8,500 $18,300

Multifamily 2,500 $31,600

Commercial 1,300 $15,200

Justification Summary:

The proposed Heating Electrification Make Ready Program will help offset the costs of behind-the-
meter electrical upgrades required both to electrify space and/or water heating in buildings and
prepare these buildings’ electrical systems for full electrification. By addressing this cost barrier, the
program will help make electrification feasible for buildings in the service territory that would be
challenged to complete them otherwise.

The cost of behind-the-meter electrical upgrades can be a major barrier for customers looking to
electrify space and / or water heating. Costs can be prohibitively high and also vary by project, making
inefficient a “one size fits” all approach (e.g., raising heat pump incentives across the board).

Furthermore, customers may not fully electrify their building in one project, instead opting to electrify
in phases. For example, a customer may electrify their space heating and wait to electrify their water
heating and cooking until that equipment reaches end-of-life. Alternatively, a building owner may
choose to electrify their heat in phases as tenant leases end. This approach might require work on their

1 These do not include Administration costs identified below in this document
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electrical panels at each phase leading to inefficiencies that would be avoided by a single
comprehensive upgrade to the customer equipment.

The specific barriers the Program needs to overcome vary by customer segment, and include the
following:
e For residential customers (1-4 family homeowners):

0 All projects require work by a licensed electrician to wire equipment into the electrical
panel. The current Clean Heat program budget and unit costs encompassed this
specific work - which in 1-4 buildings is fairly standardized - and additional support
here is not needed.

0 However, for approximately 10% to 30% of homes, the electrical panel does not have
space to connect the new heat pump condensers. The customer must then pay an
electrician an additional $700 to $2,500 to either install a sub-panel sized to
accommodate the heat pump or replace the panel with a larger panel.

0 Most electricians and homeowners currently elect to pursue sub-paneling as the
cheaper solution. However, this leaves the home unprepared for future further
electrification leading to one or more additional rounds of behind the meter electrical
work for which the customer must pay. The resulting cost inefficiencies could be
avoided by upsizing to an “electrification ready” panel to future-proof the system,
rather than installing a sub-panel that will be obsolete in an electrified future.

0 Finally, Customers undergoing full electrification of all of their home’s fossil fuel
equipment (including vehicles) today may need electric service upgrades. While the
Company pays the costs of needed work on Company equipment to bring upgraded
service to the meter, service upgrades can still result in customer behind-the-meter
customer electrical work and costs (e.g., new conduit and service entrance wires,
additional electrician labor hours to coordinate and complete the customer-sided
requirements of the upgrade).

e For commercial and multifamily property owners:

0 Wiring costs can vary substantially by project due to building layout (e.g., location of
condenser units in relation to entry of electrical service), heat pump system design
choices (e.g., multiple distributed units vs. a central heat pump system), and existing
building conditions (e.g., condition of existing wiring).

0 The need for electrical room upgrades and service upgrades are highly variable and
will depend on the existing condition of the building. For example, some buildings
undergoing electrification will require the costly replacement of building electrical
panels.

0 Some building owners may choose to electrify their buildings in phases for a variety of
reasons (e.g., existing equipment lifecycles, tenant lease terms), potentially requiring
panel work be repeated each phase. This is less efficient and over time more costly
than addressing the building electrical needs upfront in a single comprehensive
upgrade that “future proofs” the building. However, a single comprehensive building
electrical upgrade can add to the upfront project cost, preventing this more efficient
approach.

Con Edison’s recent experience administering the Power Ready Electric Vehicle program provides an
opportunity to leverage lessons learned to inform program design and execution

Relationship to Broader Company Plans and Initiatives (e.g. Long-Range Plans, CLCPA Initiatives,
Risk Mitigation)

To reach 2050 climate goals, heating electrification in Con Edison’s service territory will need to be at a
much greater scale than today. (By 2030 we forecast at least ~10% of space heating and ~18% of water
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heating will need to be electrified.) Achieving this scale will be challenging and will require the market
to overcome multiple barriers, including the cost of behind-the-meter electrical upgrades.

2. Supplemental Information

Alternatives

Alternative 1 description and reason for rejection

Restricting the program to educating and informing our customers of the need to make the investment
on their own would be an alternative solution to encourage the necessary adoption of electrification.
This alternative could improve adoption over no action but in many cases the cost would prevent
adoption. This would particularly harm LMI customers who may not otherwise have the means to
make these behind the meter electrical upgrades.

Non-Financial Benefits
The proposed program would future-proof buildings, cost effectively preparing them for future phases
of electrification.

In addition to the immediate environmental benefits of accelerated electrification, the program could
also generate valuable learnings to inform the NENY interim review, and could serve as a proof-of-
concept model to be scaled statewide.

Summary of Financial Benefits and Costs (attach backup)
1. Cost-benefit analysis (if required)

2. Major financial benefits

3. Total cost
The program will cost $135.1M from 2023 through 2026.

4. Basis for estimate
The Heating Electrification Make Ready Program implementation cost consists of two primary
elements of expense: customer incentives and contract services for program administration.

To develop an estimate of the required customer incentives, the Company interviewed industry
experts, including electrical designers, and equipment distributors and installers to estimate a) the
frequency that buildings in each customer segment will require various levels of electrical upgrades to
install heat pump equipment, and b) the estimated cost of these upgrades per project. For example, the
Company interviewed Clean Heat Participating Contractors to understand the frequency that electrical
panels were upgraded during the installation of heat pumps in 1-4 family homes in our service

territory (10% to 30%), and the customer incremental cost on a project when that work was required
($700 to $2,500).

Contract services for program administration are forecast to be 15% of total program implementation
costs. Program administration costs include customer marketing, installer outreach and trainings,
incentive application processing, engineering review, and inspections & quality control. Program
administration cost estimates are based on experience with the Power Ready Electric Vehicle Program,
with the expectation that administrative support would be comparable or higher for Heating
Electrification Make Ready given the greater volume of projects, the greater quantity and diversity of
market partners applying for incentives on behalf of customers, and level of detail engineering review
and inspection required to accommodate project variability in the commercial and multifamily
segments.
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5. Conclusion

Program implementation would be supported by an expansion of the Company’s Clean Heat program
team. The expanded Clean Heat program team would be responsible for managing the contract
services discussed above. Refer to Section VI of the CES Testimony on additional information on the
expanded labor needs.

This program will overcome a market barrier to support accelerated building electrification and
achievement of CLCPA objectives.

3. Funding Detail

Historical Spend

Actual Actual Actual Actual Historical | Forecast
2017 2018 2019 2020 Year 2021
(O&M
only)
Capital
o&M
Regulatory Asset
Total Request ($000):
Total Request by Year:
Request 2022 | Request 2023 | Request 2024 | Request 2025 | Request 2026
Capital
Oo&M*
Regulatory Asset $0 $14,200 $24,700 $37,700 $58,500
Capital/Regulatory Asset Request by Elements of Expense:
EOE 2022 2023 2024 2025 2026
Labor
M&S
Contract Services $0 $2,130 $3,705 $5,655 $8,775
Other (customer $12,070 $20,995 $32,045 $49,725
incentives)
Overheads
Total $0 $14,200 $24,700 $37,700 $58,500
Total Gross Cost Savings / Avoidance by Year:
2022 2023 2024 2025 2026
O&M Savings
O&M Avoidance
Capital Savings

Capital Avoidance
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Total Ongoing Maintenance Expense by Year:
2022 2023 2024 2025 2026
Oo&M
Capital

*If whitepaper is supporting a capital project/ program this refers to implementation O&M

Total Funding Request: All funding requested for program or project over program/ project lifecycle or
for on-going programs the five-year requested amount, including all capital, O&M, retirement.

Cost Savings: Reductions in costs that are currently being incurred (e.g., reduced annual maintenance
cost relative to today)

Cost Avoidance: Reductions in anticipated future costs that don’t occur today (e.g., anticipated short-
term fixes/maintenance if capital isn’t deployed)

Project Status:

¢ Initiation - New project, not authorized yet

e Planning - Project authorized, not started yet
e Executing - Project in-flight

e On-going - Annual program
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Customer Energy Solutions
2022
1. Project / Program Summary
Type: U Project X Program Category: X Capital X O&M [ Regulatory Asset
Work Plan Category: [ Regulatory Mandated [J Operationally Required X Strategic
Project/Program Title: Make-Ready DER for DAC and Low Income
Project/Program Manager: Joe White Project/Program Number (Level 1): 25560275

Status: [ Initiation X Planning [] Execution [ On-going U [ Other:

Estimated Start Date: 2023 Estimated Date In Service: 2023

B.
O 5-Year Gross Cost Savings ($000)
[J 5-Year Gross Cost Avoidance ($000)

A. Total Funding Request ($000)
Capital: 30,700

O&M: 960 O&M:
Capital:
C. 5-Year Ongoing Maintenance Expense
($000) D. Investment Payback Period:
O&M: 960 (Years/months) (If applicable)
Capital:
Work Description:

This Make-Ready program seeks to support qualified projects by covering all or a portion of utility
upgrade costs for the installation of distributed energy resources (“DER”) in disadvantaged
communities (“DAC”) or projects that benefit low- income customers.!

The structure of the program is described below.

a. Development in DAC Support: Con Edison will provide capital support covering some or
all of the utility-sided interconnection costs for DERs (excluding community distributed
generation (CDG) projects) that are installed in a DAC. Qualified projects may include
those using net metering and/ or remoting crediting, as long as they are located within a
DAC.

b. DER for Low Income Support: For DER projects that benefit low income customers
(excluding CDG projects), Con Edison will provide capital support covering some or all of
the utility-sided interconnection costs. Projects may qualify for this capital support if they
meet the applicable criteria, such as being sited at location with a minimum 25%
occupancy of low-income customers.

Con Edison support will be scaled to the capacity of the DER being developed and capped at
maximum dollar amount in three categories as listed in the table below.

1 For the purpose of this whitepaper, Bill Discount Program customers shall serve as proxy for customers identified
as low income customers. As the program launches, eligibility shall be determined using NYSERDA'’s income
guidelines (Income Guidelines - NYSERDA), which currently represents households earning less than 80 percent of
the median income in the area.
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Size AC Nameplate Maximum Capital Support
Capacity
Small 51kW — 499kW S 150,000.00
Medium 500kW — 999kW $ 300,000.00
Large 1 MW -5MW S 750,000.00

If a non-CDG project is both located within a DAC and provides benefits to low income customers, the
developer has the flexibility to select either program. The developer will receive the capital support for
one of the two criteria not both. The developer can receive capital support for meeting one of the two
criteria and may not be combined with the community credit being addressed in the Community
Credit Adder Extension filing.

The program launch and communication plan will be finalized and communicated upon rate case
approval.

Justification Summary:

There is a gap in the DER market when it comes to projects that benefit DACs and low-income
communities. Developers perceive elevated risk, which results in a low number of DERs being
deployed in DACs and low-income communities. Increased administrative costs due to the inclusion
of low-income customers (higher customer attrition, higher finance rates, credit eligibility concerns)
coupled with the upfront capital required for interconnection deters developer engagement. Using
NYSERDA'’s definition of DACs for illustrative purposes:

e Fewer than 20 percent of DER projects in the Con Edison service territory are located within
DACs. Of existing Bill Discount Program customers with onsite distributed generation, 79
percent reside outside of a DAC.

e Asof May 2021, only 41 of Con Edison’s Bill Discount Program customers are subscribed to
CDG projects in the territory, representing a mere 0.5 percent of CDG customers. The 41
customers represent less than 0.01% of the overall population of customers receiving bill
assistance within Con Edison’s territory.

This low customer count in part reflects the lack of DER developer outreach due to the associated risk
and costs of customer acquisition in the low-income community.

Under-representation of DERs benefiting customers in DACs and low-income customers also means
these customers will see disproportionate increases in their bills due to DER installations by other
customers. When a customer receives bill credits for their DER, the cost of those credits is recovered
through utility customers’ rates. Therefore, bringing DERs to DACs and low-income customers in line
with the general customer base will more equitably distribute the costs and benefits of DERSs.

Under this program’s framework, Con Edison will provide capital support to qualified
developers/ projects to offset utility interconnection costs. The program is designed to encourage
investment in developing these market segments, to remove one of the many barriers for
interconnection, and to bring projects focused in these segments closer to parity in value with their
traditional counterparts.

Relationship to Broader Company Plans and Initiatives (e.g. Long-Range Plans, CLCPA Initiatives,
Risk Mitigation)

The Climate Leadership and Community Protection Act (“CLCPA”) sets aggressive climate goals that
will require a substantial build-out of renewable energy resources to achieve 100 percent clean energy
by 2040. The State also recognizes it must take an equitable approach to drive benefits to low-income
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and DACs. The CLCPA sets a target for disadvantaged communities to receive 40% of overall benefits
from climate initiatives. This program will help support achievement of CLCPA and State mandates by
supporting the DER market and investment in DAC and low-income communities.

2. Supplemental Information

Alternatives

The only alternative is the “no action” scenario, which would further allow this sector to be overlooked
in the clean energy transition. There are currently no other programs that provide make-ready capital
support for utility interconnection costs for DERs built within DACs and/ or benefiting low-income
customers. The supportive programs offered by the state, NYSERDA and at the Federal level do not
support interconnection costs.

Risk of No Action

Without this program, the lack of DER development will disproportionately impact the low-income
and DACs in the Con Edison service territory. This program provides financial support to spur the
market and investment in these areas.

Non-Financial Benefits:

e Increased safety, reliability, resilience (including climate adaptation), efficiency, or customer
satisfaction

e Stronger relationships with communities, developers, and stakeholders

e Supports regulatory and policy initiatives

e This program, to the extent it is successful in enabling more DER deployment and scaling, could
help reduce local (and eventually regional) electric system strain/peaks.

e Increased awareness and exposure to DER in DACs (where installed).

e Greater equity with greater low-income participation in CDG programs.

Summary of Financial Benefits and Costs (attach backup)

1. Cost-benefit analysis (if required)

2. Major financial benefits

3. Total cost

Program Title Capltal‘Fundmg O&M Funding Allocation
Allocation

Development ina DAC or projects $30.7M $960,000

benefitting low-income Customers

4. Basis for estimate

Development in a DAC or projects benefitting low-income ($30.7M):

The DAC/low-income capital support program aims to increase interconnection for this sector up to 79
MW of DERs by the end of 2026. This budget figure reflects the capital amounts needed to achieve this
MW goal.

Projected Awarded Request | Request | Request | Request | Request Total Request
: Aotal kequest
Capital Support* 2022 2023 2024 2025 2025
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Project Sited in a
DAC or benefits low- $0 $5.9 $14.8 $5.0 $5.0 $30.7
income customers
Projected MWs Total
Installed* 2022 2023 204 A5 2026 (2023-2025)
Project Sited in a
DAC or benefits low- 0 7.2 21.6 432 72 79.2
income customers

There is an O&M component for internal and external resources to manage the program, including
development of program documentation, conduct the intake, review, and approval of applications,
and to support qualifying projects as they move through the interconnection process.

5. Conclusion

This make-ready program should be pursued because it will stimulate the development of DER
projects and provide direct benefits to DACs and low-income customers. Additionally, the goals of the
program align with both the goals of the State and the Company’s Clean Energy Commitment.

Project Risks and Mitigation Plan

Risk 1 Mitigation plan

CECONY takes on interconnection costs for projects that ultimately fail to reach commercial operation.
Mitigation: Project site may be eligible for another developer to complete the project since it will be
shovel ready.

Risk 2 Mitigation plan

Projects could fall out of compliance with support for required % of low-income customers.
Mitigation: Capital support shall be paid at project completion or at permission to operate is granted to
review eligibility.

Technical Evaluation / Analysis

Initial program concepts were developed using feedback from developers and NYSERDA in closed
sessions. Initial discussion revealed that program should be successful and beneficial to the developer
community when partnered with the NYSERDA programs currently being offered for this sector.

Project Relationships (if applicable)

3. Funding Detail

Historical Spend

Actual 2016 | Actual 2017 | Actual Actual Historic Forecast
2018 2019 Year 2020
(O&M only)
Capital N/A N/A N/A N/A N/A N/A
Oo&M
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Regulatory
Asset
Total Request ($000):
Total Request by Year:
Request 2022 | Request 2023 | Request 2024 | Request 2025 | Request 2026
Capital 0 5,900 14,800 5,000 5000
O&M* 0 240 240 240 240
Regulatory
Asset
Capital/Regulatory Asset Request by Elements of Expense:
EOE 2022 2023 2024 2025 2026
Labor
M&S
Contract
Services
Other 0 5,713 14,331 4,842 4,842
Overheads 0 187 469 158 158
Total 0 5,900 14,800 5,000 5,000
Total Gross Cost Savings / Avoidance by Year:
2022 2023 2024 2025 2026
O&M Savings
O&M Avoidance
Capital Savings
Capital Avoidance
Total Ongoing Maintenance Expense by Year:
2022 2023 2024 2025 2026
O&M 0 240 240 240 240
Capital

*If whitepaper is supporting a capital project/ program this refers to implementation O&M

Total Funding Request: All funding requested for program or project over program/ project lifecycle or
for on-going programs the five-year requested amount, including all capital, O&M, retirement.

Cost Savings: Reductions in costs that are currently being incurred (e.g., reduced annual maintenance
cost relative to today)

Cost Avoidance: Reductions in anticipated future costs that don’t occur today (e.g., anticipated short-

term fixes/maintenance if capital isn’t deployed)

Project Status:
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Initiation - New project, not authorized yet
Planning - Project authorized, not started yet
Executing - Project in-flight

On-going - Annual program
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Customer Energy Solutions
2022

1. Project / Program Summary

Type: Project O Program Category: Capital O o&M
Work Plan Category: O Regulatory Mandated O Operationally Required Strategic
Project/Program Title: Clean Energy Credits for Low-Income Customers

Project/Program Number (Level

Project/Program Manager: Stephen Wemple 1): 25508534

Status: O Initiation Planning O Execution O On-going O Other:
Estimated Start Date: 1/1/2023 Estimated Date In-Service: 1/1/2024
A. Total Funding Request ($000) B.

Capital: $300,000 total ($100,000 in 2024 and $100,000 | [ 5-Year (starting next year) Cost Savings ($000)

in 2025 and $100,000 in 2026) O 5-Year (starting next year) Gross Cost Avoidance ($000)

O&M:
O&M:
Capital:
C. 5-Year (starting next year) Ongoing Maintenance D. Investment Payback
Expense ($000) Period:
Capital: (Years/Months) (If
apia applicable)
O&M:
Work Description:

The Clean Energy Credits for Low-Income Customers program seeks to create a sustainable source of revenues to fund bill
credits that enable low-income customers to share in the benefits of the clean energy transition while mitigating electricity
bill impacts. The revenue to fund the bill credits will be generated by the Company owning and operating a fleet of
transmission connected solar generation within NYS.

Annual RFPs will be conducted during the rate case to acquire a 100MW solar project(s) each year with scheduled operations
starting 2024, 2025 and 2026. The cost of each 100MW facility is estimated to be $1.00/watt based on NYSERDA and BNEF
estimates. Each 100 MW solar facility would be selected via a competitive solicitation with the winning bidder(s) responsible
for designing, permitting, constructing, interconnecting, and commissioning an operating solar facility which would be
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transferred to and owned by Con Edison on the Commercial Operating Date of the facility. The RFP will give preference to
designs that can accommodate the addition of energy storage at a future date. The Company’s ultimate objective is to
develop 1000 MW of solar to support this program over a 10-year period with annual solicitations 100 MW each year
through 2032.

The investment in each solar project will be treated as utility plant, included in Con Ed’s rate base, and depreciated over time
for ratemaking purposes. The market revenues from the project would be from energy and capacity sales to the NYISO and
the transfer of REC at prevailing market prices (e.g., from NYSERDA’s most recent Tier 1 sale price to LSEs) to offset Con
Edison’s LSE obligation. The net revenues from the generating assets, after paying all solar facility operating expenses (land
costs, routine maintenance, insurance, property taxes and asset management costs) associated with the assets, will be used to
fund the low-income renewable bill credit.

Although the Commission has generally favored third party ownership of generation assets, it has indicated the willingness
to consider utility ownership in instances where there is a public benefit such as the advancement of the State’s renewable
energy goals or the support of energy affordability for low-income customers

Since 100MW projects require hundreds of acres of land, we will solicit projects from locations outside of the Con Edison and
O&R service territories and would not, therefore, be impacted by the Commission’s rebuttable presumption of Vertical
Market Power. To the extent there was a viable site in either the Con Edison or the O&R service territories, the Company
would petition the Commission to rebut the presumption of vertical market power based on the operating characteristics of
renewable resources, the NYISO’s interconnection procedures, the NYISO’s ability to control transmission resources and the
public policy benefits of this program.

Justification Summary:

This proposal helps address two of the CLCPA’s challenging goals: 1) ensuring that low-income customers receive benefits from
CLCPA initiatives and 2) ensuring a substantial build out of solar resources to achieve 70% renewable generation by 2030
and 100% zero emission generation by 2040. In both instances NYS must take an equitable approach to drive benefits for
low-income customers and disadvantaged communities (min 35% per CLCPA). This proposal proactively addresses both
objectives.

It is vitally important that low-income customers are not left behind in the energy transition. Their involvement in energy
efficiency programs and adoption rate for distributed energy resources is currently very low. Approximately 0.5% of Con
Edison’s Energy Affordability Program customers have access to on-site solar and approximately 0.01% of these customers
are signed up for community distributed generation (CDG) accounting for only three percent of all CDG residential
subscriptions. If these adoption levels continue, low-income customers will experience increased energy bills from the
energy transition, but not reap many of its benefits.

The work plan is to conduct annual solicitations to procure 100MWs of solar generation each year, with the first solicitation
conducted in 2023 with assets in service during 2024. Each 100 MW solar facility would be acquired through a competitive
solicitation and, when operating, fund incremental bill credits for our low-income customers.
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When fully implemented over 10 years, the 1,000 MW of solar projects will enable the Company to increase bill credits for
those low-income customers enrolled in the Energy Affordability Program. This would provide each low-income customer
with a bill discount of an average of $17/month or 14% overall.

Relationship to Broader Company Plans and Initiatives (e.g. Long-Range Plans, CLCPA Initiatives, Risk Mitigation)

The Climate Leadership and Community Protection Act (“CLCPA”) sets aggressive climate goals that will require a
substantial build out of renewable energy resources to achieve 100 percent zero emission generation by 2040. The State must
take an equitable approach to drive benefits to low-income customers and disadvantaged communities. This program will
help support the goals of the CLCPA and the State by supporting an equitable approach that provides clean energy to low-
income customers while increasing investment in zero emission generation.

2. Supplemental Information

Alternatives:

An alternative to this proposal is to provide the existing Energy Affordability Program customers with an additional electric bill credit
to mitigate incremental costs associated with the clean energy transition. This approach, however, is more costly than compared to
owning renewable generating assets and would not help New York increase its renewable energy mix. The Clean Energy Credits for
Low-Income Customers program is also preferable because it creates a recurring revenue stream to fund the credits.

Risk of No Action:

Low-income customers will experience increasing electricity bills associated with implementation of the State’s clean
energy transition unless mitigating measures like the Low-Income Clean Energy Credit program are implemented.
Affordability is a major focus for State regulators and stakeholders. Upward bill pressure for low-income customers has
been an issue in past rate cases and will be scrutinized by stakeholders in the new case. Such scrutiny may lead to
adverse regulatory outcomes.

Non-financial Benefits:

The Clean Energy Credits for Low-Income Customers program seeks to address affordability concerns associated with the
clean energy transition. This program creates a clean, sustainable self-funding bill credit mechanism that will build
stronger relationships with some constituents. It demonstrates our commitment to our low-income customer segment,
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ensuring they receive benefits from the clean energy transition and doing so in a manner that is cost effective for all
customers.

Summary of Financial Benefits and Costs (attach backup)

1. Cost-benefit analysis (if required)

Total benefits generated for the three years, 2024, 2025 and 2026 is $341,000 million. Benefits include NY1SO market revenues from
capacity and energy sales, plus value for the Renewable Energy Credit associated with energy production.

2. Major financial benefits

The actual realized wholesale market revenues, higher or lower than projected from the solar generating assets, after subtracting
operating expenses, will be used to fund incremental electric bill credits for all customers participating the Con Edison’s electric
Energy Affordability Program. Each 100MW solar installation is expected to generate NYISO wholesale market revenue from the
sale of solar energy and capacity. The REC will be used to offset CECONY’s LSE obligation, and the monetary value of the RECs
will also be used to fund the bill credit. Revenues after operating expenses from each 100 MW project would be sufficient to provide
approximately $7MM per year in bill credits to low-income customers. We expect to generate an annual bill credit of approximately
$15.00 per low-income customer each year a 100 MW project comes online.

For the rate period years 2024 and 2025, we expect 200MWs in service and estimate bill credits of approximately $14MM, that would
amount to $30.00 of annual bill credits per customer. Bill credits will increase as more solar projects are built over following rate
periods. Each subsequent 100MW should generate approximately $15/year of discount per customer. For 2026, we expect 300MWs
in service and the total bill credit per low-income customer is approximately $45/year.

When fully implemented over 10 years, the 1,000 MW of solar projects will enable the Company to fund bill credits for the
average low-income customer of $17/month or 14% overall.

3. Total Cost ($000)

Total Project Costs: $300,000

4. Basis for estimate

The total project estimate includes solicitations and related transactions involving three 100MW utility scale solar
installations beginning in 2023. The cost of each 100MW facility is estimated to be $1.00/watt based on NYSERDA and
BNEEF estimates. These costs will ultimately be determined by the results of the competitive RFP that will be conducted
each year to ensure we procure the least-cost resource available.
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Each 100MW utility scale solar project will provide revenues from solar production and transfer of RECs to fund electric
bill credits for the Clean Energy Credits for Low-Income Customers program. The revenues available to fund the bill credit
revenues after paying all operating expenses from owning the solar generating facility are based on NYISO Zone G on
peak energy prices and Lower Hudson Valley Capacity Prices (summer and winter). REC prices are based on NYSERDA
prices. Operating expenses include land costs, routine maintenance, insurance, property taxes and asset management
costs.

5. Conclusion

The Clean Energy Credits for low-income customers program demonstrates our commitment to facilitating the clean energy
transition and focus on our low-income customer segment. This initiative creates a clean, sustainable self-funding bill
credit mechanism that mitigates bill increases from the incremental cost of the clean energy transition, ensures low-
income customers share in the benefits of this transition and does so in a manner that is cost-effective for all customers. It
will also increase the amount of in-state renewable, helping achieve the state’s CLCPA goals.

Project Risks and Mitigation Plan

Risk Mitigation Plan

Increasing bills for low-income Competitive solicitation to reduce capital costs and application of wholesale revenues to create
customers a larger low-income customer bill credit.

Market and Performance Risk - Total dollar value of low-income bill credits provided to customers will only be as much as the
lower than expected solar difference between wholesale market revenues and operating expenses. Investment costs

production from generating asset recovered via rate base treatment in revenue requirement.

Technical Evaluation/ Analysis

The Company will leverage prior experience to conducting solicitations like the bulk storage procurement to support the
successful implementation of this project.

Project Relationships (if applicable)

Proposal is tied to the Energy Affordability Program (EAP). Should the EAP population or categorization change, so too would the
assumptions have used in this proposal. Proposals from DPS could also impact the justifications used in above sections.
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3. Funding Details

Historical Spend by Year ($000):

Actuals 2017 | Actuals 2018 Actuals 2019 | Actuals 2020 Historical |Forecast 2021
Year**
(O&M only)
Capital
Implementation O&M*
Regulatory Asset
** For Rate Case only
Total Request ($000):
Total Request by Year ($000):
Request 2022 Request 2023 Request 2024 Request 2025 Request 2026

Capital 0.0 0.0 100,000 100,000 100,000
Implementation O&M*
Regulatory Asset

Capital Request by Elements of Expense ($000):

*If Whitepaper is supporting a capital project/program this refers to implementation O&M.

EOE Request 2022 Request 2023 Request 2024 Request 2025 Request 2026
Labor
M&S
A/P
Other 96,834.0 96,834.0 96,834.0
Overheads 3,166.0 3,166.0 3,166.0
Total 0.0 0.0 100,000.0 100,000.0 100,000.0

Total Gross Cost Savings / Avoidance by Year:
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Request 2022 Request 2023 Request 2024 Request 2025 Request 2026
O&M Savings
O&M Avoidance
Capital Savings
Capital Avoidance

Total Ongoing Maintenance Expense by Year:

Request 2022 Request 2023 Request 2024 Request 2025 Request 2026

Oo&M

Capital

Total Funding Request: All funding requested for program or project over program/ project lifecycle, including all capital,
O&M, retirement, and contingency expenses.

Total Contingency: Total contingency expense according to the Corporate Contingency Guidelines
Cost Savings: Reductions in costs that are currently being incurred (e.g., reduced annual maintenance cost relative to today)

Cost Avoidance: Reductions in anticipated future costs that don’t occur today (e.g., anticipated short-term fixes if capital isn’t
replaced)
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2022
1. Project / Program Summary
Type: U Project X Program Category: [ Capital X O&M

Work Plan Category: X Regulatory Mandated [1 Operationally Required [ Strategic

Project/Program Title: Innovative Pricing Pilot Expansion

Project/Program Manager: Bill Atzl Project/Program Number (Level 1):

Status: [ Initiation [J Planning [] Execution X On-going U [ Other:

Estimated Start Date: 2023 Estimated Date In Service: 2025

B.

O 5-Year Gross Cost Savings ($000)

[ 5-Year Gross Cost Avoidance ($000)
O&M:
Capital:

A. Total Funding Request ($000)
Capital: $0M
O&M: $15.3M

C. 5-Year Ongoing Maintenance Expense ($000)
O&M: $15.3M
Capital: $0M

Work Description:

In March of 2016, the Company developed a pilot program to test new rate designs. In Q1 2019, the
Company launched its Innovative Pricing Pilot (“the IPP”) to test seven new demand-based rates for
mass market (residential and small commercial) customers.! To date, the IPP has been implemented in
three “waves” of customer recruitment and enrollment on the new rates. Through detailed
measurement and analysis, the IPP’s first three waves have generated promising results, specifically
with respect to customer retention, bill savings and load impacts.2

D. Investment Payback Period:
(Years/months) (If applicable)

This program seeks to add a fourth wave commencing in Q1 2023 and concluding in Q1 2025. In this
wave, the Company will recruit approximately 100,000 mass market customers across Manhattan,
Queens and the Bronx (boroughs not covered in the first three waves). Recruited customers will be
assigned to one of five different rates across a portfolio of eight treatments designed to achieve new
learnings beyond the scope of the first three waves.

The requested funding will support the ongoing internal project management and customer assistance
necessary to continue pilot operations. The funding will also provide for external project management
and consulting support for items such as measurement and evaluation, customer research and
communications, as well as IT support and training. More detailed information can be found in an IPP
report filed with the Commission on November 24, 2021 formally proposing to expand the pilot. 3

1 For details on the pilot and rate designs, see “Proposal for an Innovative Pricing Pilot,” filed July 6, 2018,
in Case 18-E-0397.

2 For detailed results of the IPP, see the Quarterly Reports filed in Case 18-E-0397.

3 Case 18-E-0397 - “Con Edison Innovative Pricing Pilot Report,” filed November 24th, 2021.
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Justification Summary:
While the results of the IPP to date have been promising, due to the societal impacts of COVID-19,
much of the pilot data - though valid - is impacted by unprecedented changes in how customers
use electricity. For this reason, the Company seeks to continue and expand upon the IPP and its
data collection beyond the most significant impacts of COVID-19, allowing the IPP to account for
the “new normal” in the Company’s assessment of demand-based rates. Additionally, due to the
forthcoming completion of Con Edison’s AMI rollout, pilot expansion allows for testing in new
boroughs to allow for additional insights.

Relationship to Broader Company Plans and Initiatives (e.g. Long-Range Plans, CLCPA Initiatives,
Risk Mitigation).

The initial IPP and its expansion have strategic importance to the Company’s long-range plans.
Today’s mass market rates do not provide appropriate price signals to customers. Delivery costs are
mainly fixed and demand-related, but a significant portion of delivery revenue is recovered through
volumetric (per kWh) charges. Current mass market rate design can lead to inefficient use of the grid
and cross-subsidization among customers. Changes in mass market rate design will better align
Company delivery revenues with costs incurred from customer utilization of the delivery system.

2. Supplemental Information

Alternatives

Alternative 1 description and reason for rejection

To not proceed with the project. This approach is rejected as an order requiring this project is
expected from the PSC, pending the approval of the Company’s November 24, 2021 filing, requiring
the implementation of this project expansion.*

Alternative 2 description and reason for rejection

Alternative 3 description and reason for rejection

Risk of No Action

Risk 1

Shortage of non-COVID-19 impacted data. Much of the data collected during the initial IPP effort is
inextricably linked to the pandemic. The expansion is necessary to study the impact of the pilot rates in
a period of “new normalcy.” Without an expansion of the pilot, additional data collection in a post-
pandemic period will not be possible.

Risk 2

Risk 3

Non-Financial Benefits

The expansion is needed to fully inform mass market rate reform which is necessary to allow for rate
structures that more accurately reflect the cost to serve customers and reduces subsidization among
customers.

Summary of Financial Benefits and Costs (attach backup)
1. Cost-benefit analysis (if required)

4 Case 18-E-0397 - “Con Edison Innovative Pricing Pilot Report,” filed November 24, 2021.
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2. Major financial benefits
The IPP Expansion will provide the necessary support for mass market rate reform, allowing the
Company to sustainably restructure its revenue collection model for a clean energy future.

3. Total cost
$15.3 million

4. Basis for estimate
Cost estimates are based on actual costs incurred for the first several years of the IPP, adjusted for the
timing and scope specific to the pilot expansion.

5. Conclusion

The IPP Expansion is a critical program to inform mass market rate reform. How customers use energy
and the technology available to them is shifting. Rates should be more closely aligned with costs to
encourage more efficient behavior and technology adoption which will help control delivery system
costs to the benefit of all customers.

Project Risks and Mitigation Plan
Risk 1: There’s a delay in PSC approval of the Expansion.

Mitigation plan: The Company plans to communicate with Staff to make sure they have all the
information they need to fully implement the proposal.

Risk 2:

Mitigation plan:

Technical Evaluation / Analysis

Project Relationships (if applicable)

The Innovative Pricing Pilot Expansion is an extension of the existing IPP project. The project also has
deep relationships to the Digital Customer Experience/ My Account due to the modifications made for
the benefit of recruited and enrolled IPP customers. The IPP is also tied in with the CORE efforts as we
work to ensure all rate variations are ready to bill in the new CSS.

3. Funding Detail

Historical Spend
Actual 2017 | Actual 2018 | Actual Actual Historical Forecast
2019 2020 Year 2021
(O&M only)

Capital 0 0 0 0 0 0

Oo&M 0 0 0 0 0 0
Total Request ($000):
Total Request by Year:

Request 2022 | Request 2023 | Request 2024 | Request 2025 | Request 2026




Exhibit__(CES-4)

Page 4 of 4
Capital 0 0 0 0 0
O&M* 0 $5,452 $5,358 $4,488 0
Capital Request by Elements of Expense: N/A
EOE 2022 2023 2024 2025 2026
Labor 0
M&S 0
Contract Services 0
Other 0
Overheads 0
Total 0
Total Gross Cost Savings / Avoidance by Year: TBD
2022 2023 2024 2025 2026
O&M Savings 0
O&M Avoidance 0
Capital Savings 0
Capital Avoidance 0
Total Ongoing Maintenance Expense by Year: TBD
2022 2023 2024 2025 2026
O0&M 0 $5,452 $5,358 $4,488 0
Capital 0 0 0 0 0

*If whitepaper is supporting a capital project/ program this refers to implementation O&M

Total Funding Request: All funding requested for program or project over program/ project lifecycle or
for on-going programs the five-year requested amount, including all capital, O&M, retirement.

Cost Savings: Reductions in costs that are currently being incurred (e.g., reduced annual maintenance
cost relative to today)

Cost Avoidance: Reductions in anticipated future costs that don’t occur today (e.g., anticipated short-
term fixes/maintenance if capital isn’t deployed)

Project Status:

e Initiation - New project, not authorized yet

e Planning - Project authorized, not started yet
e Executing - Project in-flight

¢ On-going - Annual program
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Customer Energy Solutions / Energy Storage Market Development

2022
1. Project / Program Summary
Type: U Project X Program Category: [ Capital X O&M [ Regulatory Asset

Work Plan Category: [ Regulatory Mandated [J Operationally Required X Strategic

Project/Program Title: Energy Storage Market Development & Implementation

Project/Program Manager: Project/Program Number (Level 1):

Status: X Initiation [] Planning [J Execution [ On-going U [ Other:

Estimated Start Date: January 1st 2023 Estimated Date In Service: December 31, 2026

B.
O 5-Year Gross Cost Savings ($000)

A. Total Funding Request ($000)

gagﬁals gO 4 [J 5-Year Gross Cost Avoidance ($000)
’ O&M:
Capital:
C. 5-Year Ongoing Maintenance Expense
($000) D. Investment Payback Period:
O&M: (Years/months) (If applicable)
Capital:
Work Description:

The Company recognizes that energy storage technology, which will be referred to as “energy
storage,” “storage,” or “battery(ies)” interchangeably throughout this whitepaper, will provide
significant societal and operational value to the grid including increased resiliency, reliability, and
operational flexibility. Following the 2018 Order Establishing Energy Storage Goal and Deployment Policy,
which established a goal of deployment of 1,500 MWs of storage in New York State by 2025,' New
York State’s Climate Leadership and Community Protection Act (“CLCPA”) established goals of 100
percent zero-emission electricity by 2040, 3,000 MW of energy storage by 2030 and 6,000 MW of Solar
by 2025. The Governor has proposed increasing those goals to 6,000 MW of energy storage and 10,000
MW of solar. Achieving these targets will require a significant ramp up in energy storage deployment,
required to increase penetration of renewables and beneficial electrification and reduce the need to
operate fossil-fired peaking units.2 Deploying more storage will also increase the Company’s earnings
on the increased rate-base from both regulatory asset treatment of Bulk and NWS applications as well
traditional utility ownership models. Finally, the ability to better monetize and capture value from
storage systems will help offset customer costs.

The Company proposes to develop an energy storage organization to develop and implement the
programs and incentives necessary to achieve the State’s energy storage goals. A central organization
can also effectively share knowledge and prioritize how to deploy resources to maximize the benefits
from and installations of energy storage across various delivery channels. This framework will

1 Case 18-E-0130, In the Matter of Energy Storage Deployment Program, Order Establishing Energy Storage Goal and
Deployment Policy, issued December 13, 2018

2 According to the 2" Annual Energy Storage Report, total deployed or awarded/contracted energy storage projects
at the end of 2020 equals 1,186 MW in capacity, or about 79% of the 2025 target of 1,500 MW, and 40% of the
2030 target of 3,000 MW
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provide operational and performance monitoring for all storage assets and delivery channels, as well
as program development to create new products and deployment channels. In addition, the process
will assess the potential benefits and, where appropriate, integrate “advanced technologies” such as
direct current (“DC”) coupled systems and long duration storage. Analysts will support the policy and
strategy functions, project and program managers will support bulk procurement and program
management, subject matter experts will support the shared services functions, and engineers,
construction, and maintenance personnel will support distribution projects.

Justification Summary:

The Company intends to develop a dedicated storage organization to share knowledge, prioritize how
to proactively deploy resources to maximize the benefits from and installations of energy storage, and
set ourselves up for successfully executing on all business models and projects we deploy. With
billions of dollars of energy storage investments needed in our service territory over the next decade, a
structured decision making process to evaluate the economic impact on customers and shareholders,
the reliability benefits to the system, and the feasibility and scalability of storage solutions will be
essential to meeting the State’s goals.

Currently the Company only has seven people dedicated to energy storage in the bulk storage and
utility sited groups which is insufficient to scale to meet the 2030 storage goals. We believe there are
gaps that need to be filled in ideation, planning, execution, and operations in order to reach the energy
storage needs over the next decade. The gaps are currently being filled either by dispersed team
members having specialized knowledge by necessity or have not yet been encountered due to the scale
of current deployments or the stage of project development.

Ideation (3 FTEs to develop and manage new storage programs)

The current state of the Company’s energy storage operations include dispersed core team members
that are focused on deploying storage for their specific use case such as bulk storage, distribution sited
utility owned storage, demand response, non-wires solutions (“NWS”), and demonstration projects.
The limits of our current programs and offerings necessitate a continuous origination of delivery
channels and stakeholder engagement to meet the needs of 2030. To meet the 2030 goals, we need to
evaluate all potential models for deployment and consistently evaluate them to understand which
models are best for our customer, the system, and can be scaled to meet the State’s goals.

Planning and Execution (4 FTEs to support siting and interconnection of energy storage and to have
the technical and permitting expertise)

Planning and execution tasks, such as RFP development, permitting and siting, and contracting are
currently being handled by individual groups. Establishing a centralized group to plan and execute
solicitations can help reduce soft costs for third party developers by making the procurement processes
more consistent. Similarly, planning for potential storage locations based on available transmission
and distribution interconnection points can help reduce installation costs and make the storage
installations more effective at balancing intermittent renewable generation with customer load.
Developing permitting expertise will also help both the Company and third party projects come to
fruition. Finally, the nuances of energy storage require specialized knowledge to be successful, since
we are procuring and/or entering into long-term contracts with quickly changing technology that
needs to perform on our distribution system and/or the NYISO markets for over a decade. Being a
successful counterparty to certain assets requires a knowledge of how nuances like warranty
requirements and round-trip efficiency impact wholesale market revenues in a decade. To maintain
this expertise and efficiently deploy this expertise across delivery channels, we need to create the long-
term positions.
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Operations (3 FTEs to optimize operations, asset management and financial performance)

To successfully operate batteries as either the owner, counterparty to a contract, or simply the
interconnecting utility, the Company needs to monitor batteries, control dispatch, keep track of
warranty and maintenance requirements, constantly monitor and improve market optimization, and
report on operations and finances internally and externally. To date, the Company has had limited
experience operating batteries, relative to the expectation at the end of the decade. To date, our
customer contracts only require performance on limited days when they are needed on the distribution
system. Our bulk storage contracts and utility-sited distribution projects are considerably more
complicated, but to date we are only operating one project. By the end of the new rate period, bulk
storage is forecasted to have 300MW available for dispatched in the wholesale market and potentially
dual participate. These projects alone are worth over half a billion dollars and will generate over $50
million a year in wholesale market revenue for our customers. To successfully monetize and obtain
system value from these projects and all other projects for our customers, we need to invest in the
people and processes required. Marginal improvements in the performance of these assets can cover
the cost of this O&M ask, which will result in lower costs for our customers.

Relationship to Broader Company Plans and Initiatives (e.g. Long-Range Plans, CLCPA Initiatives,
Risk Mitigation) Strategy
The proposed storage organization supports the Company’s goal to meet the State CLCPA goals.

2. Supplemental Information

Alternatives

Alternative 1 description and reason for rejection

Continue to operate with energy storage functions handled by existing employees in multiple groups.
The existing employees are insufficient to meet the energy storage goals.
Risk of No Action

Failure to organize around the storage opportunity has many realistic consequences:

1. The State falls behind on the storage goals.

2. Energy storage business models that burden our customers with unnecessary costs grow
quicker than models that reduce customer costs and benefit the system.

3. A lack of central planning will lead to inaccurate price signals that may identify erroneous

market needs and inefficient deployment and operation of assets. For example, a price signal

could be sent to export from 7pm-11pm when that resource is needed more for renewable

balancing at different hours of the day.

Functions that could be shared are done by dispersed groups resulting in inefficiencies.

Revenues for our customers are not able to be maximized.

Our long-term contracts are not alighed and become more difficult to manage over time.

Our innovation of delivery channels does not ramp up to meet the State’s needs.

External energy storage stakeholders and Public Service Commission (“PSC”) Staff have to

navigate multiple program managers to discuss energy storage. This is particularly inefficient

if a proposed deployment model does not fit in any of our current offerings.

P NSO

Non-Financial Benefits:
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Implementation of a dedicated energy storage organization will provide the following benefits:

e Support the achievement of State energy storage goals through installation of storage capacity,
as well as through supporting the development of the State storage market by providing well
developed strategies and opportunities for developers.

e Develop key energy storage competencies within the Company around strategy development,
project planning, management, and ongoing asset management.

e Create a group that is accountable to hitting the State’s goals and accessible to stakeholders.

Summary of Financial Benefits and Costs (attach backup)
1. Cost-benefit analysis (if required)

N/A
2. Major financial benefits

Combining the disjointed energy storage functions into one organization will help to optimize the cost
effectiveness of storage projects, as well as the optimization of the financial benefit to the electric
customers.

For example, analysts will focus on optimizing energy storage systems participating in the wholesale
market. Wholesale market revenue by the end of the next rate period (starting in 2026) is forecasted to
exceed $50,000,000 a year. The projects participating in the wholesale market range in size and will
have varying contractual obligations. Optimizing what we are forecasted to have participating in the
wholesale market will create realizable benefits for our customers and the system.

3. Total cost

Project portfolio

Total Project Cost: $5.204M (O&M through 2026)
Ongoing O/M Cost: ~ $2M/year thereafter (post 2026)

4. Basis for estimate

Estimation for the O&M cost for implementation of the dedicated energy storage organization is based
on the following incremental headcounts:

2023 2024 2025 2026
Headcount 6 9 10 11
$ (000) 815 1,287 1,460 1,642
Consultant
Total 815 1,287 1,460 1,642

5. Conclusion

This dedicated storage organization project should move forward as it (1) is critical to help New York
State and New York City achieve their energy storage goals; (2) optimize energy storage installation
costs to customers, and (3) helps the Company meet the New York State and New York City CLCPA
goals.
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Project Risks and Mitigation Plan

Risk 1 Mitigation plan

Risk 2 Mitigation plan

Technical Evaluation / Analysis

N/A

Project Relationships (if applicable)

This project is directly linked to other existing programs and policies.

1. This project will help New York State achieve the storage goals outlines in the CLCPA.

2. This project will help New York City’s goal of 500MW to be deployed by 2025.

3. These projects are consistent with the concept in the Distribution System Implementation Plan
(“DSIP”) because they promote the goals of the REV initiative and the PSC’s vision of a robust
market for distributed energy resources that increases customer choice and promotes a
sustainable energy future. The DSIP describes the Company’s energy storage related efforts
and notes that Con Edison will explore “adding energy storage resources where and how they
can best benefit the system and customers.”

4. Storage resources also support the use of Non-Wires Solutions to meet specific reliability needs
that have been identified in the distribution planning process, typically on customer
properties.

This organization will leverage the experiences of REV Demonstration Projects, to implement new
business models and providing novel storage services to customers.

3. Funding Detail

Historical Spend

Actual 2016 | Actual 2017 | Actual Actual Historic Forecast
2018 2019 Year 2020
(O&M only)

Capital
O0&M
Regulatory
Asset

Total Request ($000):

Total Request by Year:
Request 2022 | Request 2023 | Request 2024 | Request 2025 | Request 2026

Capital
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Oo&M 815 1,287 1,460 1,642

Regulatory
Asset

Capital/Regulatory Asset Request by Elements of Expense:
EOE 2022 2023 2024 2025 2026

Labor
M&S
Contract
Services
Other
Overheads
Total

Total Gross Cost Savings / Avoidance by Year:
2022 2023 2024 2025 2026

O&M Savings
O&M Avoidance
Capital Savings
Capital Avoidance

Total Ongoing Maintenance Expense by Year:
2022 2023 2024 2025 2026

O0&M 815 1,287 1,460 1,642
Capital

*If whitepaper is supporting a capital project/ program this refers to implementation O&M

Total Funding Request: All funding requested for program or project over program/ project lifecycle or
for on-going programs the five-year requested amount, including all capital, O&M, retirement.

Cost Savings: Reductions in costs that are currently being incurred (e.g., reduced annual maintenance
cost relative to today)

Cost Avoidance: Reductions in anticipated future costs that don’t occur today (e.g., anticipated short-
term fixes/maintenance if capital isn’t deployed)

Project Status:

¢ Initiation - New project, not authorized yet

e Planning - Project authorized, not started yet
e Executing - Project in-flight

¢ On-going - Annual program
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1. Project / Program Summary

Type: U Project X Program Category: X Capital X O&M [ Regulatory Asset

Work Plan Category: [1 Regulatory Mandated [1 Operationally Required X Strategic

Project/Program Title: Energy Storage Installation & Operation

Project/Program Manager: Mohamed
Kamaludeen

Status: [ Initiation [] Planning X Execution [ On-going U [ Other:

Project/Program Number (Level 1): 23322939

Estimated Start Date: January 1st, 2023 Estimated Date in Service: December 1st, 2025

D.
[ 5-Year Gross Cost Savings ($000)
[J 5-Year Gross Cost Avoidance ($000)

C. Total Funding Request ($000)
Capital: 189,407

O&M: 10,994 O&M:
Capital:
E. 5-Year Ongoing Maintenance Expense
($000) F. Investment Payback Period:
O&M: 17,881 (Years/months) (If applicable)
Capital:
Work Description:

Grid asset energy storage can provide a range of benefits. Energy storage equipment supports both
resiliency and reliability of the substation and distribution grid, respectively, and simultaneously
increasing hosting capacities for more renewable integration during peak hours.

As part of its Energy Storage Equipment program the Company proposes to design, build, own, and
operate four Company-owned energy storage equipment facilities at Company substations, one of
which will be paired with a photovoltaic system (“PV”) on a parcel of land owned by Westchester
County. These four projects will add 34MW /136 MWHh of capability to our system with 200kW of clean
energy generation and addresses cutting edge power quality challenges that are not efficiently
addressed by traditional equipment.

The four projects are:

Location Storage Size Main Operational Functions
Distribution and Substation support; Demonstration of innovative DC
Cedar Street, 5 MW/ bus for distributed energy resource (“DER”) Integration; Integration of
Westchester 20 MWh Third-Party Electric Vehicle (“EV”) Chargers and PV Canopy; EV
charger peak power management.
Freshkills, 11.6 MW/ Distribution and Substation support; Voltage support; Renewable
Staten Island 46.4 MWh energy support; Reduced need for mobile stand-by diesel generators.
58 MW/ Distribution and Substation support; VVoltage support; Renewable

Glendale, Queens energy support; Reliability and resiliency for disadvantaged

23.2 MWh ;
neighborhoods.
Distribution and Substation support; Voltage support; Renewable
Grassland, 11.6 MW/ energy support; Demonstrate integration with County supported 200kW
Westchester 46.4 MWh PV array. The PV installation will be connected directly to the energy

storage system and support battery charging.
Engineering and remediation would start in 2023 at all four sites. We expect that all systems will be
fully operational by the end of 2025.
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The Company will use the four selected projects as grid assets to support reliability and resiliency of

the distribution network and substation, while contributing towards New York State’s Climate

Leadership and Community Protection Act (“CLCPA”) goals. Locations and benefits are summarized

below and not ranked in any specific order of deployment:

1. Brooklyn/ Queens:
a. Glendale Substation - Maspeth Network: The Company proposes to install a 5.8 MW /

23.2 MWh energy storage system at its Glendale Substation, Queens. The asset will
provide voltage support and quick load ramp-up to accommodate the high
penetration of intermittent “PV” based generation in the area and associated rapid
evening load ramping.? The Maspeth network serves disadvantaged neighborhoods
as identified by the Mayor’s Office, and the energy storage equipment will contribute
to increased electricity supplied reliability and resiliency improvements in those
neighborhoods The interconnection will be directly into an existing vacant cubicle
and/or distribution systems on the substation. This battery will participate in New
York Independent System Operator (“NYISO”) market programs and revenue earned
will be returned to the rate payers.

2.  Westchester:

a. Cedar Street Substation in New Rochelle: The Company proposes to install an
innovative, first of its a kind DC-bus system to pair DERs and potentially change the
way interconnection is done for Community Distributed Generation (“DG”) and
microgrids. To enable this, the Company seeks to install a 5 MW / 20 MWh battery-
based energy storage system at the Cedar Street Substation in New Rochelle, NY. This
project will explore the use of a common DC bus between the energy storage system
and a third-party owned and operated PV canopy and EV chargers. This microgrid
design will be based on the outcome of Electric Power Research Institute (“EPRI”) and
City University of New York (“CUNY”) studies described in the Justification Section.
The Company seeks to demonstrate the techno-economic benefits of pairing energy
storage with other DERs via a common DC bus to minimize system losses, reduce the
number of DC--to-alternating current (“AC”) conversion stages and reduce the balance
of plant equipment associated with DER deployment.* The Cedar Street project will
provide operational flexibility and resilience during contingency and high load days.
This project, coupled with EV charging, will enable vehicle charging during power
outages along the I-95 corridor, a key differentiator from other EV charging stations.
Finally, this battery will participate in NYISO market programs, and revenue earned
will be returned to rate payers. This project received a letter of support from the New
York Power Authority (“NYPA”) and from New York Battery Energy Storage
Technology Consortium (“NY-BEST”) for its innovative work on the DC bus
interconnection.

b. Grassland Substation in Valhalla: The Company proposes to install an 11.6 MW / 46.4
MWh battery-based energy storage system at the Grassland Substation located in
Valhalla, NY. The Company will furthermore install at least 200kW of solar panels on
adjacent land in collaboration with Westchester County. The PV installation will be
connected directly to the energy storage system and support battery charging. The

3 The Glendale project’s 138 kV feeder supplying Glendale, Newtown, and Amtrack substations is expected to reach its maximum
capacity by 2029.

4 DC bus integration offers several advantages over AC bus integration including (1) enhanced overall efficiency of the system due
to the reduced number of AC-to-DC conversion stages, (2) enhanced power-carrying capacity of cables due to lack of reactive power
related voltage drop, and it eliminates the need for VAR control, and (3) reduced cable resistance due to lack of skin effect.
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asset will provide Volt / VAR support, and quick ramp-up to accommodate the high
penetration of intermittent PV based generation in the area and associated rapid
evening ramp of load. The energy storage will also charge during over-generation
associated with other renewable sources in the load area, reducing the impact at
station relays. In addition, the energy storage will provide support for the rapid load
growth in the Grassland network. Based on the lessons learned from the operation of
the integrated energy storage and solar system, the project will enable the Company to
optimize the amount of energy storage to deploy to maintain the reliability of the
network as a result of the solar generation build-out. Furthermore, the Grassland
project will provide the Company with valuable lessons learned pertaining to
engineering, interconnection, and operation of energy storage with solar. This will
allow us to be better informed on customers design and provide guidance for third-
party developers, who anticipate interconnecting these DER’s onto our system. This
battery will be participating in NYISO market programs and revenue earned will be
returned to rate payers.

3. Staten Island:

a. Freshkills Substation - Freshkills Network: The Company proposes to install an 11.6
MW / 46.4 MWh energy storage system at its Freshkills substation in the Staten Island
region. This project will be directly connected in the feeders and will provide peak
demand reduction to support rapid load growth in the Freshkills network.> The asset
will provide Volt / VAR support and quick ramp-up of load to accommodate the high
penetration of intermittent PV-based generation in the area and associated rapid
evening ramp of load. As part of voltage support, the system will demonstrate how
the energy storage equipment can off-set the need for mechanical tap changes on the
transformers to achieve higher voltages during specific contingencies. This battery will
be participating in NYISO market programs and revenue earned will be returned to
rate payers.

Since the energy storage equipment is intended to enhance electric distribution reliability and is installed
at critical Company facilities, Con Edison proposes to own and operate the equipment for physical and
cybersecurity reasons. It is also the experience of the Company that utility-owned energy storage has a
higher availability than third-party owned energy storage, when called upon to respond network
contingencies. The Company will issue competitive solicitations, allowing energy storage vendors to
submit proposals to design, implement, and commission battery systems. These system-integrated assets
represent less than 2% of NYISO Zone ] interconnection queue and would have highly targeted utility
use cases. These systems would be treated comparably to traditional infrastructure assets, and the
Company is seeking to recover all development, implementation, and on-going maintenance costs of the
energy storage systems as Company-owned assets.

Ongoing maintenance and operation of these batteries will include service contracts with third-party
vendors as well as staffing of full-time equivalents (“FTEs”) for inspections, operations, and oversight.
Justification Summary:

The proposed project portfolio is built on lessons learned from existing Company owned energy
storage projects.

The first project has become an integral part of the Company’s load relief solutions, providing critical
peak reduction contributions for three summers in a row, where it was called to discharge 24 times for

5 Based on the latest forecast, the 5-year CAGR (compounded average growth rate) is 2.5% vs. the
standard network/load area growth rate of 1-2%.
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various contingencies. Through it second project, the Company has gained experience using internal
resources to design, procure and construct the project, resulting in enhanced skillsets for employees.

In addition, the Company is conducting two innovative studies with CUNY and Brookhaven National
Laboratory (“BNL”). The studies seek to optimize energy storage equipment. VAR support for
substations. Specifically, the studies seek to establish the optimum ratio of energy storage capacity
(MWHh) to inverter capacity (MW), and identify advantages to configuring the inverters to provide
reactive power without discharging the batteries but act as a communication device. Both studies are
expected to be completed before summer 2022. The Company will leverage the results from these
studies to support all current and future utility-owned and -operated energy storage systems.

As part of the Brooklyn-Queens Demand Management (“BQDM”) NWS portfolio, the Company now
has two years of experience of dispatching third-party owned energy storage. A key finding is that the
Company does not have enough visibility into the state of health and availability of those systems to
fully rely on those to provide discharge during contingencies, and several systems were only available
part time or at reduced capacity. Utility ownership of those installations would allow the utility to
respond quicker to resolve any issues and put contingency plans in place.

The Cedar Street Project will build on an ongoing innovative study with EPRI and CUNY to
demonstrate how replacing a traditional AC bus with a DC bus to connect the energy storage system
and local DER’s can simplify the control, improve resiliency, and reduce overall interconnection costs.
These studies and demonstrations are significant in their potential for reshaping the way utilities will
interconnect DERs to the grid in the future.

The four systems will be fully integrated into the Company’s distribution system infrastructure and
eventually into the Company’s future DER Management System (“DERMS”) solution. The systems will
be located in areas currently experiencing high growth, high penetration of intermittent resources, or
constraints in operational capability, which require load relief or reliability measures. The Company
seeks to operate these facilities in ways that introduce visibility and new controls that are not currently
provided by traditional grid assets.

One of the projects, Glendale, is located in disadvantaged neighborhoods as identified by the Mayor’s
Office, and the energy storage equipment will contribute to increased electricity supplied reliability
and resiliency improvements in those neighborhoods.

Similarly, Freshkills, Grassland and Glendale are all in areas with rapid residential solar installations
growth. The energy storage equipment will increase the DER hosting capability of those substations, as
we continue to seek ways to help customers install, maintain, and make use of DER assets for power
back-up, self-sufficiency, and resilience purposes.

Finally, Cedar Street, with its proximity to [-95 will be an ideal place to demonstrate how EV chargers,
which present a new high peak load for the distribution system, can be integrated without increasing
the network peak load.

The integration of this energy storage equipment into the distribution system architecture will increase
reliability and resiliency by providing operational flexibility during emergencies and/or contingency
operations of the local distribution system. The energy storage systems augment traditional substation
equipment. These include, but are not limited to, the use of capacitor banks for voltage stability and
VAR support, and adjusting transformer tap position for higher voltage during heat events. Energy
storage systems provide granular VAR compensation for both inductive and capacitive load, whereas
the traditional solutions, the capacitor bank, only provide binary VAR compensation to inductive
loads. This provides more operational flexibility towards system conditions to maintain grid reliability

10
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and power quality. A more granular volt/ VAR optimization can also lead to improved energy
efficiency and reduced peak demand on the network.

The Company along with the rest of the industry, also recognizes the value of substation-sited energy
storage equipment for deferral of transmission and distribution investments, which is captured in our
benefit-cost analysis (“BCA”) calculations.

A final but important aspect of this proposal is workforce development, where these projects will
provide insights into aspects such as interconnection and operation of a new highly flexible utility-
sited solution.

The achievable MW /MWh values will vary as a function of the discharge period (that is, if the
discharge period is outside the network peak hour used in the estimate). The most suitable discharge
period will be determined during the engineering study and vetted against any operational restrictions
identified during testing. Furthermore, if any of these locations pose significant challenges to energy
storage installation e, the Company may identify a more suitable alternate location.

Relationship to Broader Company Plans and Initiatives (e.g. Long-Range Plans, CLCPA Initiatives,
Risk Mitigation)

The proposed project portfolio addresses several Company priorities including load management and
resiliency.

Renewable energy generation, particularly from residential PV arrays pose a challenge for local
substations as the peak generation does not overlap with peak consumption. Placing energy storage at
those substations, allows the Company to charge the systems during peak/over generation and then
discharge during peak consumption. Likewise, the introduction of EV Fast Chargers are introducing
fast ramp rate / high loads on the local networks, which, during network peak times could strain the
network considerably. The Cedar Street project demonstrates how energy storage can be used to
mitigate the peak load through use of EV fast chargers, which have increased in output from 50kW to
350kW per dispenser.

As part of the push for net-zero emission, there is also a push for moving residential heating from
natural gas to electricity. The electricity usage forecasts predict that this will result in the network
changing from a summer peak to dual peaks - winter peak, especially in the Staten Island and
Westchester regions. The Freshkills and the Cedar Street projects will both help counter this evolving
winter peak.

2. Supplemental Information

Alternatives
Alternative 1 description and reason for rejection

For the Cedar Street project, there are no real alternatives as this project seeks to demonstrate an
innovative, first of its kind DC bus integration, which will enhance the overall efficiency of the system
due to a reduced number of conversion stages when interconnecting DERSs.

For the Glendale, Grassland, and Freshkills projects, the alternative would be the installation of
customer sited energy storage systems or utility owned and operated systems on third-party owned
land, which the Company would lease. However, because of the operational reliability that the

11
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proposed assets will provide to the transmission system and local substation, only the utility is
positioned to execute this type of project. Another alternative would be customer-sited solutions.
However, based on two years of experience the Company has found that customer -sited energy
storage is less reliable when called on for critical operation.

Risk of No Action

Risk 1: No Action would:

Delay system benefits, lessoned learned, innovation and development of Company competencies from
this technology.

Risk 2

For Grassland and Glendale, the risk of no action is that existing equipment at the substation, which is
operating at or above its normal operating parameters at its peak load, may have reduced life of the
distribution system equipment and require excessive use of voltage reduction schemes and load
shedding during peak load conditions. Energy storage equipment can serve as a tool for the operator
ahead of a load shedding or voltage reduction implementation decision.

For Cedar Street, the risk of no action is a delay in the testing of new and innovative methods to
increase storage in New York State and further leave Con Edison unprepared or underprepared in
developing a better understanding of the impact and management of new technologies such as storage,

PV and EVs on the grid.

Non-Financial Benefits:
Implementation of energy storage systems at the four sites will provide the following benefits:

e Support the achievement of State energy storage goals through installation of storage capacity,
as well as through supporting the development of the State storage market by providing
shovel ready project opportunities for developers.

e Develop key energy storage competencies in the Company around engineering and design,
development, and operation of storage assets on the network.

e Leverage near-term benefits of storage while also building experience and understanding
around how microgrids paired with storage can meet diverse future distribution system needs.

Moreover, the Cedar Street project will help the Company develop valuable experience using a DC bus
to connect local DERs in a more reliable and energy efficient manner, and the Grassland project will
provide the Company with valuable learnings pertaining to engineering, interconnection, and
operation of energy storage with solar. This will allow us to be better informed on customers design
and provide guidance for third party developers, who are looking on interconnecting these DER’s onto
our system. The Glendale and Freshkills projects will help the Company obtain key energy storage
competencies in the Company around procurement, development and operation of storage assets
while also supporting another area substation and providing operational flexibility during contingency
and high-load days.

Summary of Financial Benefits and Costs (attach backup)
1. Cost-benefit analysis (if required)

It is expected that installation of energy storage equipment on the distribution system will result in
benefits to our customers through deferral of traditional investments as well as potential avoided
generation and transmission costs while the costs of energy storage systems decrease over time. These
benefits include but are not limited to revenues generated by 100% participation in winter installed
capacity (“ICAP”); 75% participation in summer ICAP, and year-round Energy Ancillary Services
(“EAS”).

The proposed energy storage portfolio results in a BCA score of 1.08. We are assuming we can access a
30% standalone storage investment tax credit.

12
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BCA
Freshkills 1.68
Cedar Street 0.81
Grasslands 0.69
Glendale 1.36
Portfolio 1.08

While not captured in the BCA, the Cedar Street Project will provide guidelines for potential future
lower cost and more resilient interconnection schemes, and the Grassland project will provide
guideline for operating and maximizing the number of DER on the local grid.

2. Major financial benefits

Energy storage projects providing network and substation support will offset system demand and
reduce the cost of electricity supply for the Company. When not providing network or substation
support, the energy storage systems will participate the NYISO market, resulting in revenue for the
Company that will then get passed onto customers. Net revenues from energy and ancillary services
are provided by NYISO in the Proposed NYISO Installed Capacity Demand Curves for the 2021-2022
Capability Year study.

3. Total cost

Project portfolio

Total New Project Cost: $121.1M

Ongoing O/M Cost: ~ $4.4M / year (2025 and beyond); See O&M table below for rate case period
O&M request.

4. Basis for estimate

Estimation for the storage capital cost for all four projects was completed using the Company’s
engineering and construction estimates and vendor quotes from the Fox Hills project to estimate the
costs of the complete storage system. Energy storage system costs include power conversion system
(PCS), battery management system, and battery modules. Balance of the system includes transformers,
switchgear, and fire management systems. Civil and interconnection costs are quotes received from
Central Engineering at the Company. Engineering, procurement, and construction costs include project
management, engineering studies, site preparation and construction, foundation/mounting, and
commissioning, with an adder for the elevated labor, logistics, and other costs in the New York City
region.

The O&M cost is based on our experience with 98t Street, and Fox Hills energy storage installations.
The O&M for each energy storage site is broken into two. An execution O&M, which covers site survey
and remediation, and training. After the systems are commissioned, there are ongoing O&M for the life
of the installation, which includes general site maintenance, training, staffing of full-time-equivalents
(“FTEs”) and energy storage maintenance and performance contracts with energy storage vendors.

Storage charging costs are captured in the net energy and ancillary service revenues provided by
NYISO in the Proposed NYISO Installed Capacity Demand Curves for the 2021-2022 Capability Year
study.

We assume we are eligible for the 15-year Real Property Tax Law (“RPtL") Section 487 property tax

abatement and that property taxes are zero through the lifetime of the project.
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5. Conclusion
The project portfolio should all move forward as
(1) They all will provide valuable grid asset functionality, which will improve the reliability and
the resiliency of the distribution network,
(2) These projects will increase operational flexibility through new controls for grid operations at
the substation and in the local distribution network / load area.
(3) Each is housed on Company land, which houses critical infrastructure that will not be
available for third-party energy storage installations,
(4) One of the projects will demonstrate new technology concepts for the Company, and will
potentially lead to reduced interconnection costs and further increase reliability and resiliency,
(5) Another of the projects will enable the Company to get direct experience integrating PV
generation with energy storage, paving the way for more PV generation on the network,
These projects will provide hands on experience to develop innovation insights that we will be
shared with the market more broadly.
(6) The projects are critical to help New York State and New York City to achieve their energy
storage goals of 6,000MW by 2030
(7) They all pass revenue earned through market participation through to customers,
®)
Project Risks and Mitigation Plan
Risk 1 Mitigation plan
Site Remediation Company will complete the Phase 1 and 2 surveys, and
Geotech survey prior to project start

Risk 2 Mitigation plan

Cost overrun Company will issue competitive RFP for engineering, for
construction, and for energy storage supplier. Projects
will use dry-type transformers to avoid Spill Prevention,
Control, and Countermeasure (“SPCC”). Projects will use
dry pipe system for fire mitigation

Technical Evaluation / Analysis

Detailed engineering and architectural analysis have identified the proposed projects as the best fit for

the unique facts and circumstances of their location with an eye toward demonstrating and testing new

capabilities. In addition, Company experience with the procurement and installation of the 98th Street

battery installation and the Fox Hills battery installation provide many financial and technical insights

in site evaluation and cost estimation.

Project Relationships (if applicable)

Each of the four proposed projects are directly linked to other existing programs and policies.

5. These projects will help New York State’s achieve its goal of 1,500MW to be deployed by 2025.
This portfolio of projects will satisfy more than 2% of that goal. New York City has also
introduced limits on greenhouse gas (“GHG”) emissions for generators within the city, which
will become more stringent over the next several years. As energy storage can reduce the need
for generators during peak demand, this portfolio of projects will also indirectly contribute to
GHG reduction in the City.

6. These projects are consistent with the concept in the Distribution System Implementation Plan
(“DSIP”) because they promote the goals of the REV initiative and the PSC’s vision of a robust
market for distributed energy resources that increases customer choice and promotes a
sustainable energy future. The DSIP describes the Company’s energy storage related efforts
and notes that Con Edison will explore “adding energy storage resources where and how they
can best benefit the system and customers.”
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7. Storage resources also support the use of NWS to meet specific reliability needs that have been
identified in the distribution planning process, typically on customer property.

8. Each of these projects seeks to demonstrate new capabilities. As such they represent REV
Demonstration Projects that are designed with the goal of testing new business models and
providing novel services to customers.

3. Funding Detail

Historical Spend
Actual 2017 | Actual 2018 | Actual Actual Historic Forecast
2019 2020 Year 2021
(O&M only)
Capital 7,400
O0&M 208
Regulatory
Asset
Total Request ($000):
Total Request by Year:
Request Request Request Request
Rkequest 2U22
2022 2023 Request 2024 2025 2026
Capital 26,601 37,701 41,702 41,702 41,702
o&M 436 2,232 2,316 6,446 6,451
Regulatory
Asset

* 2022 values include the Fox Hills project, which is under construction with a scheduled commissioning date of 12/2022. O&M
for the Fox Hills project is also included in the 2023 to 2026 allocation.

Capital/Regulatory Asset Request by Elements of Expense:

EOE 2022 2023 2024 2025 2006
Labor 4,278 6,073 6,708 6,719 6,719
M&S 11,342 16,090 17,831 17,538 17,538
Contract 6,960 9,881 10,914 11,222 11,222
Services
Other 1,485 2,107 2,332 2,307 2,307
Overheads 2,536 3,550 3,917 3,916 3,916
Total 26,601 37,701 41,702 41,702 41,702

Total Gross Cost Savings / Avoidance by Year:
2022 2023 2024 2025 2026

O&M Savings
O&M Avoidance
Capital Savings
Capital Avoidance
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2022

2023

2024

2025

2026

O&M

437

2,232

2,316

6,446

6,451

Capital

O&M ask includes full time equivalents (FTE’s) for on-going maintenance and operations of existing and

in-queue projects.
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1. Project / Program Summary

Type: X Project [1Program

Category: [ Capital X O&M [0 Regulatory Asset

Work Plan Category: [1 Regulatory Mandated X Operationally Required [ Strategic

Project/Program Title: Utility of the Future Development

Project/Program Manager: Stephen Wemple

Project/Program Number (Level 1):

Status: [ Initiation [J Planning [] Execution

X On-going [ [ Other:

Estimated Start Date: 1/1/2022

Estimated Date In Service: n/a

E. Total Funding Request ($000)

ital:
ga&f;? 10631 [ 5-Year Gross Cost Avoidance ($000)
R O&M:
Capital:

F.
L] 5-Year Gross Cost Savings ($000)

G. 5-Year Ongoing Maintenance Expense

transition.

analysis.

($000) H. Investment Payback Period:
O&M: $10,631 (Years/months) (If applicable)
Capital:

Work Description:

The Utility of the Future staffing request is to fund professionals who focus on developing and
implementing the Company’s business strategy as well as programs necessary to meet CLCPA goals,
regional needs, and changing societal, technical, and environmental needs. Core responsibilities
include managing cross functional teams who will identify and analyze trends that may affect the
regulated utility business, develop positions, and evaluate implications to existing business. They will
conduct research, perform analysis, and provide insights to identify areas of opportunity and risk for
the regulated utility business to develop a portfolio of initiatives that will drive the clean energy

The staffing to support the work described above includes one director who will guide initiatives. The
director will be supported by one manager and two analysts. The manager will lead cross functional
teams and execute work plans. Two analysts will perform day to day tasks such as research and

Justification Summary:

decarbonization in NYC.

The CLCPA and the clean energy transition has many implications for regulated utilities in NYS, both
electric and gas. We need resources to respond to breadth and depth of complex issues associated with

Risk Mitigation)

Relationship to Broader Company Plans and Initiatives (e.g. Long-Range Plans, CLCPA Initiatives,

The positions are essential for the development and implementation of strategies to help the Company
meet CLCPA and other regulatory goals. Specifically, they are responsible for 1) developing strategies
to begin decarbonizing the Company’s gas and steam systems with clean fuels such as renewable
natural gas and hydrogen and 2) developing markets to improve the dispatch of distributed energy
resources (“DER”) to maximize the ability to deliver clean energy to our customers and capture
wholesale market revenues to make DER more cost effective.
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2. Supplemental Information

Alternatives

Alternative 1 description and reason for rejection

Consultants can be hired for staff augmentation. Strategy consultants are generally more expensive
than full-time employees for ongoing work. In addition, strategy consultants typically work on short
term assignments whereas the, developing strategy and implementation plans to support the CLCPA
will require more full-time resourcing.

Risk of No Action

Risk 1

Without sufficient resources to participate in and influence ongoing clean energy proceedings, the
Company’s ability to meet CLCPA goals cost effectively would be adversely impacted.

Non-Financial Benefits

These positions and work products key to managing the NY Regulatory Risk which is both a CES risk
and a Corporate ERM.

Summary of Financial Benefits and Costs (attach backup)

1. Cost-benefit analysis (if required)

2. Major financial benefits

Full-time employees are a lower cost solution than hiring consultants to perform the work required to
support a successful transition to a decarbonized future for regulated utilities.

3. Total cost
$10.6 million

4. Basis for estimate
Cost estimates are based on an internal review of salaries for comparable positions.

5. Conclusion

Project Risks and Mitigation Plan
Risk 1 n/a Mitigation plann/a

Risk 2 Mitigation plan

Technical Evaluation / Analysis

Project Relationships (if applicable)

3. Funding Detail

Historical Spend
Actual 2017 | Actual 2018 | Actual Actual Historical Forecast
2019 2020 Year 2021
(O&M only)
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Capital
O&M 1,611 1,556
Regulatory
Asset

Total Request ($000):

Total Request by Year:
Request 2022 | Request 2023 | Request 2024 | Request 2025 | Request 2026
Capital
O&M* 1,341 2,221 2,287 2,356 2426
Regulatory
Asset

Capital/Regulatory Asset Request by Elements of Expense:
EOE 2022 2023 2024 2025 2026

Labor
M&S
Contract
Services
Other
Overheads
Total

Total Gross Cost Savings / Avoidance by Year:
2022 2023 2024 2025 2026

O&M Savings
O&M Avoidance
Capital Savings
Capital Avoidance

Total Ongoing Maintenance Expense by Year:
2022 2023 2024 2025 2026

o&M 1,341 2,221 2,287 2,356 2426
Capital

*If whitepaper is supporting a capital project/program this refers to implementation O&M

Total Funding Request: All funding requested for program or project over program/ project lifecycle or
for on-going programs the five-year requested amount, including all capital, O&M, retirement.

Cost Savings: Reductions in costs that are currently being incurred (e.g., reduced annual maintenance
cost relative to today)
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Cost Avoidance: Reductions in anticipated future costs that don’t occur today (e.g., anticipated short-
term fixes/maintenance if capital isn’t deployed)

Project Status:
e Initiation - New project, not authorized yet
e Planning - Project authorized, not started yet

e  Executing - Project in-flight
¢ On-going - Annual program
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Customer Energy Solutions

2022

1. Project / Program Summary

Type: U Project X Program

Category: [ Capital X O&M [ Regulatory Asset

Work Plan Category: X Regulatory Mandated

X Operationally Required [] Strategic

Project/Program Title: EE - Electric & Gas, LMI, Clean Heat & TDM - NWS, NPA, DR

Project/Program Manager: Rick Lieb

Project/Program Number (Level 1):

Status: [ Initiation [] Planning [] Execution

X On-going [ [ Other:

Estimated Start Date: January 2023

Estimated Date In Service:

A. Total Funding Request ($000)
Capital:
O&M: $143,277

B.

O 5-Year Gross Cost Savings ($000)

[J 5-Year Gross Cost Avoidance ($000)
O&M:
Capital:

C. 5-Year Ongoing Maintenance Expense

In total, the Department requests forty-eight (48)

funds as part of NENY.

and NPA programs.

provides additional detail on the responsibilities

($000) D. Investment Payback Period:
O&M: $143,277 (Years/months) (If applicable)
Capital:

Work Description:

The Company requests incremental labor and non-labor O&M funds to support increased EEDM
programmatic activity in alignment with CLCPA goals.

Of these, 33 will support the growing energy efficiency, building electrification, and Low and
Moderate Income (“LMI”) programs. This analysis includes the 23 program implementation FTEs plus
another 10 support function FTEs (all described below). This analysis is based on currently authorized

The remaining 15 FTEs across Demand Management and Support Teams will support growth in DR

The graphic below provides a visual of the allocation of FTEs requested. The section below the visual

incremental full-time FTEs.

of the FTEs requested.
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EE, Heating

Electrification, & LMI Demand Management Support Teams
Programs

(23 FTEs Requested)

Teams include:
Program Management, Demand Response NPA Teams include: EM&YV,

Operations, (4 FTEs Requested) (7 FTEs Requested) Finance, Analytics,
Engineering, Strategy, Strategic
Inspections Channel Engagement

Incremental FTE Details
The 48 incremental employees will perform the following functions:

i 23 incremental employees will support the achievement of growing program targets and
shifting the program portfolios to inherently more complex sources of savings like
building envelope and heating electrification upgrades, and partnering with LMI
buildings and customers who face numerous, substantial barriers to making the efficient
building upgrades necessary for full participation in the benefits of the clean energy
transition. Additionally, these employees will support and implement the proposed
Heating Electrification Make Ready program which seeks to address barriers to heating
electrification adoption and complements the existing heating electrification incentive
programs.

These incremental employees will more specifically:
a.
b.

(11 FTEs Requested) (14 FTEs Requested)

NWS
(No FTEs Requested)

Expand and grow programs that have additional potential for expansion;

Design, build and execute on new and innovative programs, including efforts to (i)
boost participation of LMI customers through the new multifamily comprehensive
statewide offering, (ii) engage and manage relationships with our largest energy users
who can commit to multi-year energy savings from more complex projects and drive
savings across a portfolio, with particular emphasis on large affordable housing
owners and complex building electrification projects, (iii) support increasingly
complex sales with technical oversight and advisement from engineers as the portfolio
shifts to deeper sources of savings like envelope upgrades, building electrification, and
comprehensive LMI savings, (iv) make targeted interventions along the vertical supply
chain, including the management of partnerships with retailers and distributors, (v)
develop initiatives that incentivize customer adoption of deeper EE measures such as
heat pumps and building envelope improvements, and (vi) deliver the program
enhancements and innovations to ensure achievement of CLCPA goals around the
benefits of program investments going to Disadvantaged Communities
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ii.

1ii.

iv.

c.  Continue to develop new pilots to test emerging technologies, program delivery
mechanisms and operational strategies with the potential to become a meaningful
contributor to a growing portfolio in the near to medium term;

d. Provide technical resources to provide oversight to the management of the Technical
portfolio; and

e. Closely collaborate with NYSERDA and other utilities on cross-territory or statewide
program designs and coordinated delivery.

f. Design, launch, and execute all aspects of the proposed Heating Electrification Make
Ready program including integrating processes with the existing heating
electrification programs.

5 incremental employees provide critical analytical support to grow the portfolio while
shifting to a more complex portfolio centered around building envelope upgrades,
building electrification, and LMI savings. These employees will (a) develop analyses of
savings and help achieve program optimization through the review of participation
trends, market activity, and portfolio performance; (b) manage the BCA process; (c) serve
as data analysts and/ or scientists responsible for evaluating market spending optimization
and the integration of AMI data in analytics platforms, including research of new data
sources, working with IT to architect data storage resources and maintain data sources for
continued accessibility and growth; (d) assist with benchmarking efforts related to the
maintenance of a web service interface as well as providing support to our customers
associated with the Environmental Protection Agency (“EPA”) Portfolio Manager so
building owners may measure and track their energy consumption and emissions and
comply with local laws; (e) enhance and support the Energy Efficiency Data Extract
System to enable extraction of eligible customer information to determine eligibility to
participate in the various programs covered by the EE and beneficial electrification
portfolio; and (f) importing, transforming, margining and analyzing data from other
internal and external sources such as New York City and New York State databases, and
residential and commercial demographics data

4 incremental employees will focus on managing the different budgets and process
controls needed (a) to make strategic, operational, and tactical decisions for the
performance of the rapidly growing program portfolio against NENY and CLCPA targets
and (b) to make decisions related to process optimization, process reviews and controls to
check decisions are being made in accordance with internal rules and regulatory
requirements for the new and / or evolving programs required to achieve the higher goals.
The group currently provides aggregation of financial and programmatic data, budget
oversight and financial analysis and these positions will provide detailed financial
analytics and monitoring of evolving and new programs for business insights and
recommendations, will enhance processes around financial data quality and integrity, and
will enhance processes and controls to continuously improve internal processes and meet
evolving and/or expanding requirements for external reporting.

5 incremental employees to: (a) develop additional capabilities in Evaluation,
Measurement and Verification (“EM&V”) to appropriately report on new programs that
require updated or newer evaluation analyses to verify project savings in compliance with
the Verified Gross Savings (VGS) framework, (b) to confirm robust EM&V processes are
implemented across the portfolio, (c) to increase efforts associated with (i) projects seeking
peak reductions, (ii) more complicated and deeper EE savings from new technologies, (iii)
managing growth in the EE portfolio generally, (iv) developing appropriate advanced
M&V techniques, and (v) expanding quality assurance and compliance.
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4 incremental employees will support and manage the growth of Demand Response
programs. With the rollout of AMI, all customers are now eligible to participate in DR and
the Company expects customer enrollment to grow by five times through 2025. These FTEs
will (a) manage program enrollment growth, (b) dispatch and settle participants, (c)
provide customer service, (d) manage the annual network-specific procurements for the
DLM program, and (e) administer these contracts. and

v. 7 incremental employees will: (a) implement the 4 identified NPA opportunities which
includes (i) develop and run market solicitations, (ii) contract with vendors and manage
contract performance, (iii) integrate existing EE and heating electrification offerings into
NPA portfolios via locationally-targeted incentives and marketing, and (iv) managing
operations of the projects including processing payments and rebalancing the portfolio;
and (b), the FTEs will work to identify and assess potential new NPA projects and then
develop new NPA portfolios to implement them.

Non-Labor O&M Details
The Company requests non-labor O&M funds to support incremental FTEs’ training, materials and
supplies, telecom and employee expenses.

Relationship to Broader Company Plans and Initiatives (e.g. Long-Range Plans, CLCPA Initiatives,
Risk Mitigation)

The success of the programmatic activity (EE, building electrification, DR, and NPA) is linked to the
Company’s ability to continue to build a talented team to plan, innovate, scale, and manage the
portfolio.

2. Supplemental Information

Alternatives

The alternative is to approve fewer FTEs than requested. This would hamper the Company’s ability to
achieve the rapidly growing and critical goals of NE:NY and the CLCPA.

Risk of No Action

No action would result in a business-as-usual scenario would dramatically hamper efforts to further
grow energy efficiency, building electrification, low-income programs, and achieve ambitious NENY
CLCPA Targets.

Non-Financial Benefits

The energy efficiency and demand management portfolio drive numerous customers benefits
including bill savings, improved local air quality, improved comfort and control, GHG savings, and
improved health outcomes. In additional programmatic activity spurs job creation in the clean energy
transition and a more resilient economy against the impacts of climate change.

Summary of Financial Benefits and Costs (attach backup)

1. Cost-benefit analysis (if required)

The Company’s energy efficiency and demand management portfolio is cost beneficial as quantified
using the Company’s benefic cost analysis (BCA) electric and gas handbooks which are in alignment
with the State’s BCA framework.

The Company reports BCA results in:
e The System Energy Efficiency Plan (SEEP) for its NENY portfolio




Exhibit__ (CES-6)
Page 5 of 6

e The Company’s DR annual report

2. Major financial benefits
The major financial benefits driven by programmatic activity which is managed by the EEDM team
are:

e Avoided electric and gas commodity costs

e Avoided electric and gas capacity costs

e Avoided electric and gas infrastructure costs

e Avoided GHG emissions

The above are quantified through BCA analyses in alignment with the State’s BCA framework.

3. Total cost

Total EE and Demand Management portfolio management and execution costs for 2023-2025 are $93.7
million, including 48 incremental FTE to support growth of over 100% in project volume and
increasing complexity of projects driven by Clean Heat, Envelope, LMI/Disadvantaged Communities
and Non-Pipeline Solutions. The total funding across the 2022 through 2026 period is $143.3MM.

The Company forecasts to achieve all NENY goals on or before 2025 as outlined in its SEEP.

4. Basis for estimate

The total cost is comprised of labor and non-labor expenditures. The labor request is determined based
on job titles, Company average labor salary and inflation year-over-year.

The non-labor request is based on historical actuals and incremental fund based on the expected FTE
growth.

Project Risks and Mitigation Plan

See risks associated with alternatives to this plan and no action above.

Technical Evaluation / Analysis

See table of programmatic dollars managed per FTE above in the justification section.
Project Relationships (if applicable)

NA
3. Funding Detail
Historical Spend
Actual 2017 | Actual 2018 | Actual Actual Historic Forecast
2019 2020 Year 2021
(O&M only)
Capital
Oo&M $9,880 $10,333 $11,833 $13,886 $15,729 $17,100
Regulatory
Asset
Total Request ($000):
Total Request by Year:

Request 2022 | Request 2023 | Request 2024 | Request 2025 | Request 2026
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Capital
O&M* $19,642 $27,543 $30,187 $32,407 $33,497

Regulatory
Asset

Total Ongoing Maintenance Expense by Year:
2022 2023 2024 2025 2026
Oo&M $19,642 $27,543 $30,187 $32,407 $33,497

Capital

*O&M Request (2022-2026) excludes the MAC related to Energy Efficiency Capital programs (DMAP
“2022” and DMTS “2022-2026") which are included within the DSP portfolio and whitepaper.

*If whitepaper is supporting a capital project/program this refers to implementation O&M

Total Funding Request: All funding requested for program or project over program/ project lifecycle or
for on-going programs the five-year requested amount, including all capital, O&M, retirement.

Cost Savings: Reductions in costs that are currently being incurred (e.g., reduced annual maintenance
cost relative to today)

Cost Avoidance: Reductions in anticipated future costs that don’t occur today (e.g., anticipated short-
term fixes/maintenance if capital isn’t deployed)

Project Status:

e Initiation - New project, not authorized yet

e Planning - Project authorized, not started yet
e Executing - Project in-flight

¢ On-going - Annual program
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AMI - Customer Energy Solutions (CES)

2022

1. Project / Program Summary

Type: X Project [1 Program

Category: Xl Capital XI O&M [J Regulatory Asset

Work Plan Category: [ Regulatory Mandated [ Operationally Required X Strategic

Project/Program Title: Advanced Metering Infrastructure (AMI) — CES & IT

Project/Program Manager: Thomas Magee

Project/Program Number (Level 1): 21603023 (LO)

Status: [ Initiation [ Planning [ Execution X On-going [0 [ Other:

Estimated Start Date: 02/2015

Estimated Date In Service: 2022 — 2023

A. Total Funding Request ($000)
Capital: Project Approved $1.285B;
$31.5M in this rate case
0&M: $150.6M
Regulatory Asset:

B.
[J 5-Year Gross Cost Savings (S000)

[ 5-Year Gross Cost Avoidance ($000)
O&M:
Capital:

C. 5-Year Ongoing Maintenance Expense
($000)
O&M: $241,624.2
Regulatory Asset:

D. Investment Payback Period:
(Years/months) (If applicable)
10 year payback period

Work Description:
AMI Project Summary

Con Edison is continuing to deploy Advanced Metering Infrastructure (“AMI”) across its
service territory. This work was approved by the Commission to take place through 2022. The
scope of work for this project included the following:

e Building the AMI Information Technology (“IT”) platform and developing the system
interfaces within AMI platform, between the AMI IT platform and legacy applications and
implement additional new functionality.

¢ Installing the AMI communications network for territory-wide coverage.

e Installing approximately 3.7 million electric smart meters, retrofitting 950,000 gas meters
with AMI modules, and replacing approximately 210,000 gas meters with meters equipped
with AMI modules (these 210,000 include tin case gas meters that cannot be upgraded with
a new meter and AMI module and meters that need to be remediated due to performance).

Deployment of most AMI meters and planned platform technology systems was completed by
the end of 2021, with approximately 92% AMI saturation across the Company territories and a
remaining 410K meters remaining to be replaced. However, Con Edison has determined a
need for additional time to address certain aspects of the deployment, including the
deployment of residual meters that will not have been installed by the end of 2022 despite
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making in most cases more than five installation attempts. Additionally, Con Edison plans to
improve the performance of the communications network during the project extension.
Finally, Con Edison will incorporate AMI system improvements such as (but not limited to)
Power Quality enhancements and implementation of STORM (System for Outage
Management).

AMI Project Funding Request Summary

The Company seeks a timing extension of the AMI Project into 2023 including a carryover of
$31.5 million in capital funding to meet these needs. This request will not cause the AMI
project to exceed the Commission-approved capital funding allowance of $1.285 billion for
AMI. In addition, the AMI Project requires O&M funding of approximately $150.6 million
across the 3 rate years (approximately $50 million per year) to maintain and support the AMI
systems, communications infrastructure, and firmware updates to AMI meters.

Capital
In the requested timing extension, the Company plans to complete the following capital work:

e Deployment of residual meters that will not have been installed by the end of 2022
despite making in most cases more than five installation attempts. The total RTU
(Return to Utility) population is estimated at 280K, of which a majority should be
installed by the end of 2022. The Company estimates that there will be 80K RTU
meters remaining to be installed in 2023.

e Final optimization of the communications network for optimal performance; Upon
completion of mass deployment and RTU installations, review communication
performance of the network, and fortify the network by installing needed Access
Points (APs), Relays, or socketAPs as needed to ensure meters read.

e AMI system improvements, such as (but not limited to):

o Power Quality enhancements include integration to STAR for support for FLT
(flickering lights) and LV (low voltage) tickets driven by AMI data. This
support will enable the Company to better direct field forces to address these
issues and provide a faster and more consistent response to customer concerns
in these areas. A major focus of 2023 will be to build and provide operational
tools that leverage real time AMI data. This will include further enhancements
to STORM (utilizing ODS for faster pinging and/or true on-demand read
capability for real time voltage from meters).

0 AMI system enhancements to MDMS (Meter Data Management System),
MAMS (Meter Asset Management System), HES (Head End System), etc.

The estimated cost breakdown for these capital items are: $17.22M to address the replacement
of meters due to no access and other issues despite in most cases making more than five
installation attempts, $2.00M to further optimize the AMI communications infrastructure once
all meters are replaced, $7.12M to enhance features related to STORM (System for Outage
Management), and $5.13M for all ancillary support to support these installations and
enhancements.
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O&M

The AMI Program has introduced new IT and field infrastructure to the Company. As such,
the AMI Project O&M expenses are annually recurring to maintain and support the AMI
systems, communications infrastructure, and firmware updates to AMI meters. The estimated
cost breakdown for these O&M items are: 42% for annually recurring maintenance and
support of the AMI systems, 37% for AMI team labor including ancillary support of the AMI
systems and field infrastructure, 16% for communications infrastructure cellular costs and
maintenance, and 5% for meter maintenance.

Additional Reference Documents
For details on the Company’s AMI Project, please reference the following documents:
e AMI Business Plan filed in November 2015%
e Order Approving Advanced Metering Infrastructure Business Plan Subject to
Conditions?
e Order Approving the Electric and Gas Rate Plans®
e Semi-annual AMI PSC Metrics Reports filed with the Commission during AMI Project
implementation

Justification Summary:

Capital

The Company’s AMI Project spans multiple years and rate plans and was forecasted to invest
an estimated $1.285 billion in capital over a seven-year period from 2016 — 2022.* The AMI
capital spend remains slightly below the original project estimate to date.

Figure 1 illustrates additional details. Note that the capital spend in this rate plan accounts for
the underruns in the project spend in previous rate plan years. In addition, and as noted above,
the total $31.5 million spending, inclusive of the request made here, does not exceed the
approved $1.285 billion. Note that the impact of COVID -19, which included the suspension in
deployment activities from March — June 2020 and the gradual ramp up and recovery of
deployment activities is a driver for the request to continue the project in 2023.

1 Case 15-E-0050, Consolidated Edison Company of New York, Inc. - Electric Rates, CE AMI Business Plan
(filed November 16, 2015) (“ AMI Business Plan”).

2 Case 15-E-0050, Consolidated Edison Company of New York, Inc. - Electric Rates, Order

Approving Advanced Metering Infrastructure Business Plan Subject to Conditions (issued and

effective March 17, 2016) (“AMI Order™).

3 Cases 16-E-0060 and 16-G-0061, Consolidated Edison Company of New York, Inc. - Electric

Rates and Gas Rates, Order Approving Electric and Gas Rate Plans in Accord with Joint Proposal (issued and
effective January 25, 2017).

*In addition, certain pre-implementation activities took place in 2015.
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Figure 1: AMI Project Capital Spend by Year ($ millions)
AMI Project Spend ($M): Capital

$350
$300

$250
s $200
v $150
$100 I I I
35
2 _ _ 'l =
2015 2016 2017 2018 2019 2020 2021 2022 2023
® Actual $4 $66 $165 $182 $275 $265 $160
Business Case 3 $70 $176 $194 $280 5316 $226 $22 $-
= Updated Forecast 4 566 $165 $182 $275 5265 $160 $136 $315
Year
mActual Business Case wmUpdated Forecast

The AMI Project O&M expenses are annual recurring expenses required to maintain the AMI
systems and communications infrastructure built during implementation. AMI O&M expenses
are in line with the business case. Below is a summary of the AMI O&M expenses:

AMI O&M Description
Category
AMI Labor e O&M labor and expenses associated with maintaining and

running the AMI Operations Control Center (AOCC)
e O&M labor and expenses associated with Outage
Management, Project Management and Financial Controls
& Reporting to manage post AMI implementation work
e O&M labor and expenses associated with maintaining the
various AMI systems
Communications | ¢ Core AMI field infrastructure, including:
Infrastructure 0 Site lease costs/revocable consent associated with
Maintenance installing communications devices on non-company
owned infrastructure
e AMI communications cellular costs
e Access Point (AP) and Relay maintenance
Meter e Firmware updates to AMI meters
Maintenance

Software e Software maintenance, licenses, and hosting costs
Maintenance associated with the AMI IT platforms
and Hosting 0 MAMS (Meter Asset Management System)
MDMS (Meter Data Management System)
HES (Head End System)
EDAP (Enterprise Data Analytics Platform)
ProField Systems
0 Associated middleware

O 00O

Relationship to Broader Company Plans and Initiatives (e.g. Long-Range Plans, CLCPA Initiatives,
Risk Mitigation)
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The Con Edison AMI Project was approved by the Commission in the AMI Order, which
included a review of the AMI Business Plan. The AMI Business Plan is a key component of
Con Edison’s 5-Year and Long-Range Plans.
Risks associated with the second phase of the AMI Project include, but not limited to:
o Potential for estimated read bills to customers due to meter installations that were not
completed as a result of No Access and areas of poor communication network strength
e Vulnerability in systems to collect needed data and implement safety features resulting
from outages/storms as well as the ability for natural gas detectors to communicate
o Possible risk to truck roll avoidance and expedited storm response capability can result
from lack of updates to enhance and support existing applications. These outage
management systems are relied upon by the Control Center and Engineering personnel,
and must continue to function consistently and securely, as security standards continue
to be improved across the entire industry

2. Supplemental Information

Alternatives
The Con Edison AMI Project was approved by the Commission in the AMI Order following the
submittal of a comprehensive AMI Business Plan.

Risk of No Action

The Con Edison AMI Project was approved by the Commission in the AMI Order following the
submittal of a comprehensive AMI Business Plan.

Non-Financial Benefits

The Con Edison AMI Project was approved by the Commission in the AMI Order following the
submittal of a comprehensive AMI Business Plan.

Summary of Financial Benefits and Costs (attach backup)

The Con Edison AMI Project was approved by the Commission in the AMI Order following the
submittal of a comprehensive AMI Business Plan.

1. Cost-benefit analysis (if required)
2. Major financial benefits
3. Total cost

4. Basis for estimate
The basis for the costs associated with the AMI Project are derived from, but not limited to:
e Components and assets to run the AMI systems during and after deployment
e Work to be performed on the project
e Labor cost estimates derived from average salaries of employees and number of
employees that are required to support the AMI systems
e System, maintenance, and hosting contracts
e Applicable overhead rates (i.e., taxes, etc.)
e Inflation
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5. Conclusion
Project Risks and Mitigation Plan
The Con Edison AMI Project was approved by the Commission in the AMI Order following the

submittal of a comprehensive AMI Business Plan.

Risk 1 Mitigation plan

Risk 2 Mitigation plan

Technical Evaluation / Analysis
The Con Edison AMI Project was approved by the Commission in the AMI Order following the
submittal of a comprehensive AMI Business Plan.

Project Relationships (if applicable)
The Con Edison AMI Project was approved by the Commission in the AMI Order following the

submittal of a comprehensive AMI Business Plan.

3. Funding Detail

Historical Spend ($000)

Actual 2017 | Actual 2018 | Actual Actual Forecast Historic
2019 2020 2021 Year
(O&M only)
Capital $165,000 $182,000 $275,000 $265,000 $161,000 N/A
O&M $7,000 $20,000 $28,000 $34,000 $42,000 $39,671
Regulatory
Asset

Total Request ($000):

Total Request by Year:

Request Request Request Request Request
2022 2023 2024 2025 2026
Capital $136,000 $31,466
o&M* $38,772.8** $49,216.6 $50,200.9 $51,204.9 $52,229.0
Regulatory
Asset

Capital/Regulatory Asset Request by Elements of Expense:

EOE 2022 2023 2024 2025 2026

Labor $17,896 $7,000

M&S 4,168 0

Contract 101,418 20,453

Services

Other 370 0

Overheads 12,148 4,013

Total $136,000 $31,466
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Total Gross Cost Savings / Avoidance by Year:
The Con Edison AMI Project was approved by the Commission in the AMI Order, which included a review
of the AMI Business Plan.

2022 2023 2024 2025 2026

O&M Savings
O&M Avoidance
Capital Savings
Capital Avoidance

Total Ongoing Maintenance Expense by Year:
2022 2023 2024 2025 2026

O&M $38,772.8** | $49,216.6 $50,200.9 $51,204.9 $52,229.0
Capital

*If whitepaper is supporting a capital project/program this refers to implementation O&M

**AMI Project implementation approved by the Commission until June 2022; AMI Project expenses,
both capital and O&M, are included together. Beginning 2023, the AMI Project O&M expenses will be
allocated to each budget (CES and IT) accordingly.

Total Funding Request: All funding requested for program or project over program/project lifecycle or
for on-going programs the five-year requested amount, including all capital, O&M, retirement.

Cost Savings: Reductions in costs that are currently being incurred (e.g., reduced annual maintenance
cost relative to today)

Cost Avoidance: Reductions in anticipated future costs that don’t occur today (e.g., anticipated short-
term fixes/maintenance if capital isn’t deployed)

Project Status:

e Initiation — New project, not authorized yet

e Planning — Project authorized, not started yet
e Executing — Project in-flight

e On-going — Annual program
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Customer Energy Solutions
2022

1. Project / Program Summary

Type: [ Project X Program Category: [ Capital X O&M [ Regulatory Asset

Work Plan Category: [1 Regulatory Mandated X Operationally Required [ Strategic

Project/Program Title: EV and Clean Transportation (EV Technology and Market Development)

Project/Program Manager: Raghusimha
Sudhakara

Status: [ Initiation X Planning [] Execution [ On-going U [ Other:

Project/Program Number (Level 1): 10100174

Estimated Start Date:1/1/2023 Estimated Date In Service:1/1/2023

B.
O 5-Year Gross Cost Savings ($000)

A. Total Funding Request ($000)

ga&f;:lﬂ; 1477 [J 5-Year Gross Cost Avoidance ($000)
’ O&M:
Capital:
C. 5-Year Ongoing Maintenance Expense
($000) D. Investment Payback Period:
O&M: (Years/months) (If applicable)
Capital:
Work Description:

O&M support for CECONY EV expenses outside of program activities being conducted pursuant to
NY PSC Orders. These include consulting and other expenses outside of program activities being
conducted as part of currently active EV related Orders.

Justification Summary:

O&M support provides additional insight on clean transportation within CECONY, in particular, on
market evolution, technological advancements, customer preferences including preferences of LMI
customers and policy goals. Through the O&M support, the Company seeks to learn additional
insights to vehicle forecasts, charger infrastructure and interoperability standards, and related issues.

Relationship to Broader Company Plans and Initiatives (e.g. Long-Range Plans, CLCPA Initiatives,
Risk Mitigation)

Con Edison recognizes electric vehicles are critical in achieving state, municipal and federal goals.
Additional O&M funding will assist in continuing to develop and implement a clean transportation
strategy with an understanding of technologies and standards that will serve to meet goals that is
expected to be adopted by NYS pursuant to CLCPA.

2. Supplemental Information
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Alternatives
Alternative 1 description and reason for rejection

Alternative 2 description and reason for rejection

Alternative 3 description and reason for rejection

Risk of No Action

Risk 1

Inaction can hinder the readiness of the CECONY to respond to changes in the market and technology
and thus achieve any new EV state mandates adopted as part of CLCPA to support the CO2 emission
goals.

Risk 2

Risk 3

Non-Financial Benefits

The EV market development O&M expense allows the department to understand market and
technology evolution as well as methods to reach disadvantaged communities in the clean
transportation space, gather more accurate data, and develop plans in preparation to achieve
ambitious policy goals.

Summary of Financial Benefits and Costs (attach backup)
1. Cost-benefit analysis (if required)

2. Major financial benefits

3. Total cost
O&M request is for a total of $1,010,000 per year from 2023 onwards.

4. Basis for estimate

5. Conclusion

Project Risks and Mitigation Plan
Risk 1 Mitigation plan

Risk 2 Mitigation plan

Technical Evaluation / Analysis

Expenses will be used towards studies to better understand the nexus of customers and clean
transportation with a particular emphasis on ideas to better enable disadvantaged communities to
access the benefits of clean transportation.

Project Relationships (if applicable)
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3. Funding Detail

Historical Spend ($000)
Actual Actual Actual Actual 2020 | Historic Forecast
2017 2018 2019 Year 2021
(O&M only)
Capital
O&M 753 980 563 758 771 948
Regulatory
Asset
Total Request ($000):
Total Request by Year:
Request 2022 | Request 2023 | Request 2024 | Request 2025 | Request 2026
Capital 0 0 0 0 0
Oo&M* 435 1,010 1,010 1,010 1,010
Regulatory | 0 0 0 0 0
Asset
Capital/Regulatory Asset Request by Elements of Expense:
EOE 2022 2023 2024 2025 2026
Labor
M&S
Contract
Services
Other
Overheads
Total 0 0 0 0 0
Total Gross Cost Savings / Avoidance by Year:
2022 2023 2024 2025 2026
O&M Savings
O&M Avoidance
Capital Savings
Capital Avoidance
Total Ongoing Maintenance Expense by Year:
2022 2023 2024 2025 2026
O&M 425 1,010 1,010 1,010 1,010
Capital

*If whitepaper is supporting a capital project/ program this refers to implementation O&M




Exhibit__ (CES-8)
Page 4 of 4

Total Funding Request: All funding requested for program or project over program/ project lifecycle or
for on-going programs the five-year requested amount, including all capital, O&M, retirement.

Cost Savings: Reductions in costs that are currently being incurred (e.g., reduced annual maintenance
cost relative to today)

Cost Avoidance: Reductions in anticipated future costs that don’t occur today (e.g., anticipated short-
term fixes/maintenance if capital isn’t deployed)

Project Status:

¢ Initiation - New project, not authorized yet

¢ Planning - Project authorized, not started yet
e Executing - Project in-flight

e On-going - Annual program
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1. Summary of EAM Basis Points!
EAM Commodity | Target | RY1 | RY2 | RY3
Electric Share the _ M!n 30% of $/ I__ifetime MMBtu Savings
Savings Electric Mid reduct!ons e_;lppl_led to acquwe:\d non-LMI non-
Max residential lighting electric EE savings
Min 30% of $/ Lifetime MMBtu Savings
Gas Share the Savings Gas Mid reductions applied to acquired non-LMI non-
Max gas device gas EE savings
Min 3 3 3
Deep Savings Electric & Gas | Mid 9 9 9
Max 15 15 15
Low-Income Customers Min 3 3 3
& Disadvantaged Electric & Gas | Mid 6 6 6
Communities Max 10 10 10
Min 1 1 1
Demand Response Electric Mid 3 3 3
Max 5 5 5
Transportation . M!n 2 2 2
Electrification Electric Mid 4 4 4
Max 7 7 7
Min 3 3 3
CVvO Electric Mid 6 6 6
Max 10 10 10
Min 1 1 1
DER Utilization (Solar) Electric Mid 3 3 3
Max 5 5 5
Min 1 1 1
DER Utilization (Battery) Electric Mid 3 3 3
Max 5 5 5
Min 3 3 3
Electric Peak Reduction Electric Mid 5 5 5
Max 8 8 8
Min 5 5 5
Gas System Footprint Gas Mid 15 15 15
Max 25 25 25
Min 3 3 3
Gas Peak Reduction Gas Mid 5 5 5
Max 8 8 8
Min 17 17 17
Electric Mid 39 39 39
Max 65 65 65
TOTALS Min 14 14 14
Gas Mid 35 35 35
Max 58 58 58

1 This table does not include the Company’s Electric Vehicle Make Ready Share the Savings EAM that was established
outside of the Rate Case process and is not part of the scope of this Rate Case filing
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The table below outlines the benefits and costs associated with the activity or outcome for each
respective EAM at the max achievement except for the Share the Savings, Deep, and LMI / DAC
metrics, the rationale for which is explained below. The costs do not include EAM costs.

Benefits and Costs ($ millions)? 2023 2024 2025 Total
Share the Savings, Deep Savings, Low-Income
Customers & Disadvantaged Communities
Benefits $824 | $1,002 | $1,230 |  $3,056
Costs $309 $361 $393 |  $1,063
Demand Response
Benefits $60 $44 $72 $176
Costs $29 $21 $35 $85
Transportation Electrification
Benefits $104 $113 $124 $341
Costs n/a n/a n/a n/a
CVO
Benefits n/a n/a n/a $209
Costs n/a n/a n/a $42
DER Utilization
Benefits $531 $556 $622 $1,709
Costs n/a n/a n/a n/a
Electric Peak Reduction
Benefits $105 $102 $105 $312
Costs n/a n/a n/a n/a
Gas System Footprint
Benefits $71 $68 $64 $203
Costs $2 $2 $1 $4
Gas Peak Reduction
Benefits $27 $26 $24 $77
Costs n/a n/a n/a n/a

2 Dollar figures represented in 2023 dollars
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2.1. Notes on Benefit Cost Analyses

The Company sought to remove all potential double counting of benefits and costs across EAMs.
The notes below seek to explain any exceptions to standard benefit cost analyses to avoid double
counting.

2.1.1. Share the Savings (STS) / Deep Savings / Low-Income Customers &
Disadvantaged Communities

The Company presents here the benefits and costs associated with its entire energy efficiency and
heating electrification portfolio in support of the Share the Savings, Deep Savings, and Low-
Income Customers & Disadvantaged Communities EAM metrics. The portfolio is based on
Company’s SEEP filing from December 20213 (“December 2021 SEEP”). The Company does not
split out the benefits and costs associated with each EAM for two main reasons. First, there are
linkages between the EAMSs such that it is hard to isolate the benefits and costs for a particular
metric. For example, building envelope savings count toward the Deep Savings and STS metrics.
Assigning the benefits and costs associated with these savings to a particular metric would leave
an incomplete picture for the other metrics. Second, BCAs narrowed to the specific metrics the
EAM tracks would not appropriately cover the programmatic activity incentivized by the proposed
EAMs. While the Company has proactively proposed to exclude residential lighting and gas device
savings from its Share the Savings EAM metrics, the Company will count savings from these
sources towards achieving the minimum threshold to earn (see sections 4.1.2 and 4.2.2 for
additional detail).

2.1.2. Demand Response

The Company does not include avoided generation capacity costs (AGCC) to avoid double
counting benefits with the Electric System Peak EAM.

2.1.3. Transportation Electrification

The BCA results are based on the proposed electric vehicle adoption baseline and associated max
EAM targets for each Rate Year. Benefit calculations account for the impact of replacing an
internal combustion engine vehicle with an electric vehicle.

2.14. CVO

The Company did not include any benefits associated with summer electric system peak reductions
from CVO to avoid potential double counting of benefits with the Electric System Peak EAM. The
Company did include winter electric system peak reductions. Total benefits and costs shown in
the table above include the benefits and costs associated with the CVVO investments and energy
savings.

3 Case 18-M-0084, In the Matter of a Comprehensive Energy Efficiency Initiative, Con Ed SEEP 2019 — 2025, filed
December 23, 2021
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2.1.5. DER Utilization

The BCA results are based on estimated solar and energy storage targets from taking the proposed
target setting methodology and extrapolating it to RY1, RY2, and RY3 with current data. The BCA
associated with the max EAM targets for each respective Rate Year will likely differ from what is
presented here as the specific targets are set each year. Nonetheless, the Company believes the
estimated targets broadly reflect the magnitude of benefits that would be created at the max targets
and are, therefore, informative for evaluating this EAM.

2.1.6. Electric System Peak

The BCA results are based on estimated electric system peak targets from taking the proposed
target setting methodology and extrapolating it to RY1, RY2, and RY3 with current data. The BCA
associated with the max EAM targets for each respective Rate Year will likely differ from what is
presented here once the specific targets are set. Nonetheless, the Company believes the estimated
targets broadly reflect the magnitude of the benefits that would be created at the max targets and
are, therefore, informative for evaluating this EAM.

The Company did not include any volumetric savings in the BCA of the Electric System Peak
EAM because the actions taken to reduce the MWs can have widely varying volumetric savings
reductions, and the specific mix of MWs of peak reduction to meet the targets is uncertain. For
example, peak reductions from DR resources generate relatively few volumetric savings as
resources typically only respond for four to six hours. Conversely, peak reduction savings from
energy efficiency activity can generate volumetric savings all year round.

There is no overlap between the benefits associated with this EAM and the others proposed. The
Company removed certain benefit streams to avoid duplication (e.g., summer peak reduction
savings are removed from the CVO BCA) or the activity is in this EAM’s baseline because the
Company’s load forecast includes it (e.g., peak reductions from NENY energy efficiency
programs). Similarly, costs are also excluded to avoid double counting.

2.1.7. Gas System Footprint

The BCA results are based on the avoided capital infrastructure costs associated with the reduced
system footprint when achieving the max EAM target, and the avoided operation and maintenance
(O&M) costs associated with reduced system footprint when achieving the max EAM target. The
Company also included in the analysis the added capital infrastructure costs for service extensions
that may be required to connect customers to the next nearest main, in instances in which the
nearest main is eliminated as a result of actions incentivized by the Gas System Footprint EAM.

The scope of the BCA covers reductions in system footprint that are the result of simplification of
gas layouts with LPP abandonment. The Company did not include in the BCA reductions in system
footprint customer electrification or non-pipeline alternatives may drive to avoid duplication with
other utility actions (e.g., NPA).
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2.1.8. Gas Peak Reduction

The Company included in the analysis the benefits from marginal avoided on-system T&D cost
and avoided peaking delivered services. The benefits were estimated based on the Company’s gas
peak forecast for the period between 2023-2025, and reduction in system peak at levels similar to
what was observed in RY1 of the current rate period, during which the Company met the maximum
EAM target for Gas Peak Reduction (see 2020 Con Edison Gas Peak Reduction Earnings
Adjustment Mechanism Achievement Report, issued 30 June 2021).

The Company’s gas EE and heating electrification programs will contribute to the Gas Peak
Reduction EAM metric, but it considers this impact to not materially affect the results of the BCA
for the Gas Peak Reduction EAM. This is because activity from utility programs that are in the
scope of other EAMs (e.g., gas EE) is largely included in the Gas Peak Reduction EAM baseline,
given that the baseline for this EAM is calculated using peak demand data from the four prior years
of each year in the rate period.
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3. EAM Targets
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The tables below see to summarize the proposed targets associated with EAM. Additional
information on how targets were derived is below the tables.

Table 1 — Cross-Commodity Targets

EAM Level RY1 RY?2 RY3
Electric Share the Savings Min Min 8,905,886 13,906,335 | 20,046,534
Lifetime MMBtu Savings
Electric Share the Savings Unit Cost $12.24 $12.07 $12.16
Min Min
$/ Lifetime MMBtu Savings
Gas Share the Savings Min Min 9,840,279 10,443,270 | 12,428,582
Lifetime MMBtu Savings
Gas Share the Savings Unit Cost Min Min $4.70 $4.81 $4.99
$/ Lifetime MMBtu Savings
Deep Savings M!n 8,373,570 10,418,639 12,665,566
Lifetime MMbtu Savings Mid 9,210,927 11,460,503 13,932,123
Max 10,048,284 | 12,502,367 15,198,679
Min 1,297,394 1,475,166 1,555,249
;’;"n'é S?ACMbtu Savings Mid | 1,359,174 | 1,545411 | 1,629,309
Max 1,482,736 1,685,903 1,777,428
Table 2 — Electric Targets
EAM (Unit) Level RYL | RY2 | RY3
Demand Response M!n . .
Mid Determined formulaically annually
(Number of Customers) Max
Transportation Electrification I\/I!n 323,208 356,187 400,227
(Lifetime CO2e reduction) Mid 369,380 407,071 457,402
Max 415,553 457,955 514,577
cVO M!n 1.53% 1.68% 1.79%
(% Annual Electric Savings) Mid 1.58% 1.73% 1.84%
Max 1.62% 1.78% 1.89%
DER Utilization m:g Determined formulaically annually for
(MWh) Max Solar and Battery Storage separately
Electric Peak Reduction M!n . .
Mid Determined formulaically annually
(MW) Max
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Table 3 — Gas Targets
EAM (Unit) Level RY1 RY2 RY3
: Min 1.152 1.152 1.152
gﬁﬂseﬁit‘igt‘i;oc’tp””t Mid 1117 1117 1117
Max 1.082 1.082 1.082
. Min
Gas Peak Reduction - . .
((MDt/day)/HDD) '\I\Zlgi( Determined formulaically annually

4. EAM Formulas and Data Sources

This section provides more granular information on how EAM achievement will be measured and

from what data sources.

4.1. Electric Share the Savings (“ESTS”)

4.1.1. Metric

The EAM performance and associated Company incentive will be calculated by determining
(i) the non-LMI, non-residential lighting electric EE unit cost reductions relative to the
baseline unit cost, (ii) applying that to the acquired non-LMI, non-residential lighting electric

EE savings and (iii) applying a percent share to the result. Mathematically,

ESTS EAM (3$)

= [RY, Baseline LMMBtu Unit Cost — RY, Acquired LMMBtu Unit Cost]

* RYy Acquired LMMBtu * S%

Where,

Residential Lighting Savings

Residential Lighting savings are associated with any
savings linked to the installation of efficient lamps or
lighting fixtures through the Company’s Retail

Lighting and Marketplace programs

Isequal to 1, 2 and 3 for RY1, RY2 and RY3
respectively

RYx Baseline Lifetime MMBtu
(LMMBtu) Unit Cost

Company’s unit cost for electric non-LMI non-
residential lighting baseline lifetime EE savings
calculated as:
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RY, Baseline Budget
RY, Baseline LMMBTU
RYx Baseline Budget The Company’s electric non-LMI, non-residential

lighting budget based on the December 2021 SEEP in
dollars for Rate Year x.

RYx Baseline LMMBtu The Company’s electric non-LMI non-residential
lighting lifetime baseline savings for RY calculated
as:

RY, Baseline AMMBtu
* RYy Baseline TRM Portfolio EUL

RYx Baseline AMMBLtu The Company’s annual electric non-LMI electric
energy efficiency savings targets presented in the
Company’s December 2021 SEEP in MMBtu for Rate
Year x and modified to remove residential lighting
savings (as described in Section 4.1.4).

RYx Baseline TRM Portfolio EUL | The weighted average portfolio Effective Useful Life
(“*EUL”), weighted by savings on a program basis, in
accordance with applicable Technical Resource
Manual ("TRM") for the non-LMI EE portfolio and
removing residential lighting based on the Company’s
December 2021 SEEP EUL addendum filing*
(“December 2021 SEEP EUL Addendum™)

RYx Acquired LMMBtu Unit Cost | Company’s unit cost for non-LMI non-residential
lighting acquired lifetime energy efficiency savings
calculated as:

RYy Actual Expenditures
RY,; Acquired LMMBtu

RYx Actual Expenditures NENY -authorized expenses for non-LMI, non-
residential lighting electric efficiency programs paid
or accrued for in Rate Year x for savings acquired
and/or activities completed during Rate Year X.

RYx Acquired LMMBtu Company’s non-LMI non-residential lighting EE
lifetime verified gross savings acquired in RY and
calculated as:

RY, Acquired AMMBtu * RY, TRM EUL

4 Case 18-M-0084, In the Matter of a Comprehensive Energy Efficiency Initiative, Con Ed SEEP 2019 — 2025 EUL
Addendum, filed December 23", 2021
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RYx Acquired AMMBLtu Company acquired annual verified gross energy
savings from non-LMI non-residential lighting electric
EE in Rate Year x

RYx TRM Portfolio EUL The weighted average portfolio EUL, weighted on a
savings by measure basis, for the non-LMI non-
residential lighting EE portfolio in accordance with
the applicable TRM at the time the savings are
acquired in Rate Year x

RY; TRM Portfolio EUL
_ X(RYy TRM Measure EUL * RY, Measure Acquired AMMBtu)

RY, Acquired AMMBtu

RYx TRM Measure EUL The EUL of each measure as determined by the
applicable TRM at the time the non-LMI non-
residential lighting electric EE savings are acquired in
RYx

RYx Measure Acquired AMMBtu | The total acquired annual verified gross non-LMI non-
residential lighting savings in MMBtu achieved in
Rate Year X

S% Percent share of savings Company is permitted to
retain and is set at — (i) 30% if RYx Acquired
LMMBtu is greater than or equal to RYx Baseline
LMMBtu and RYx Acquired LMMBtu Unit Cost is
less than RY Baseline LMMBtu Unit Cost, and (ii) O
% otherwise

4.1.2. Additional Thresholds to Earn

In addition to surpassing the RYx Baseline at a unit cost that is less than the RYx Baseline LMMBtu
Unit Cost, the Company’s total electric non-LMI EE portfolio must acquire annual MMBtu
savings greater than the annual savings target set forth in the NENY order® for the respective rate
year. See the table below. These will be replaced by the updated non-LMI electric EE annual
targets established in the NENY interim review or otherwise for the applicable rate years and
Ordered by the Commission in Case 18-M-0084.

Table 4

| Annual MMBtu Targets

> Case 18-M-0084, In the Matter of a Comprehensive Energy Efficiency Initiative, Order Authorizing Utility Energy
Efficiency and Building Electrification Portfolios Through 2025

10
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NENY 2023 2024 2025
Electric Non-LMI 1,998,941 2,286,344 2,758,677

4.1.3. Measurement

The applicable TRM, at the time savings are acquired, will be used for each non-LMI non-
residential lighting EE measure in RYx. The acquired savings will be based on Staff’s verified

gross savings guidance®.

The ESTS EAM and the associated variables - Acquired LMMBtu Unit Cost and Acquired

LMMBtu - will be reported in the Company’s annual EAM report.

4.1.4. Targets

The following tables seek to breakdown how the Company has taken the total non-LMI electric
EE savings forecasts from the Company’s December 2021 SEEP filing, and adjusted them to
isolate the non-residential lighting savings presented in lifetime MMBtu savings. Residential
lighting savings come from two programs within the Company’s portfolio, Retail Lighting and

Marketplace.

Table 5
Baseline Target Annual MMBtu
December 2021 SEEP 2023 2024 2025
Electric Non-LMI EE 1,998,941 2,286,344 2,758,677
- Retail Lighting (962,229) (698,745) (490,170)
- Marketplace Lighting (35,542) (53,606) (76,054)
Total: RYx Baseline AMMBtu 1,001,170 1,533,992 2,192,453
Table 6
Baseline Target Effective Useful Life (EUL)
December 2021 SEEP 2023 2024 2025
Electric Non-LMI EE 9.21 9.21 9.21
- Retail Lighting 9.55 9.55 9.55
- Marketplace Lighting 8.99 8.99 8.99
Total: RYx Baseline TRM Portfolio 8.90 9.07 9.14

& Verified gross savings, as defined in this EAM Exhibit, will be reported in compliance with Staff Guidance CE-08
and in compliance with any future modifications to Staff Guidance or any related future Commission directives for

the applicable future rate year(s).

11
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Table 7
Baseline Target Lifetime MMBtu
December 2021 SEEP 2023 2024 2025
Electric Non-LMI EE 18,412,222 21,059,488 25,410,146
- Retail Lighting (9,186,802) (6,671,211) (4,679,857)
- Marketplace Lighting (319,534) (481,941) (683,755)
Total: RYx Baseline LMMBtu 8,905,886 13,906,335 20,046,534
Table 8
Baseline Target Total Program $’s
December 2021 SEEP 2023 2024 2025
Electric Non-LMI EE $122,272,345 | $178,580,801 | $252,866,269
- Retail Lighting $(10,350,013) $(7,515,904) $(5,272,410)
- Marketplace Lighting $(1,473,210) |  $(2,221,989) |  $(3,152,452)
- EM&V/Admin Allocation $(1,454,033) $(962,916) $(726,240)
Total: RYx Baseline Budget $108,995,089 | $167,879,992 | $243,715,168
RYx Baseline LMMBtu Unit Cost $12.24 $12.07 $12.16

4.1.5. Target Scaling Mechanism

The Company will make a compliance filing in the rate case proceeding adjusting Electric STS
EAM targets if the Commission orders modified non-LMI electric EE annual MMBtu targets and
budgets as part of the NENY interim review process or otherwise in Case 18-M-0084. The
Company will change the Electric STS EAM min savings targets based on an average of the
Commission’s modification to the budget and the Commission’s authorized unit cost (on a $ per
AMMBLtu basis) for the non-LMI electric EE portfolio for each respectively Rate Year.
Mathematically:

RY, ESTS T, RY, ESTS T * = {RYX Budgeti} {RYX Unit Costi}]
.= % —
) A ’ 2 1{RYy Budget,) = (RYy Unit Cost,

Where,

X Is1, 2, and 3 for RY1, RY2 and RY3 respectively

12
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RYx ESTS Tagj The adjusted targets which would replace RYx Baseline
LMMBtu for each respective Rate Year

RYxESTS T The baseline lifetime MMBtu target in Rate Year X,
(i.e., the RYx Baseline LMMBTtu term as presented in
Table 8)

RYx Budgeti The Commission approved non-LMI electric EE

budget in $ in the NENY proceeding from the interim
review or otherwise

RYx Budgeto

The Company filed non-LMI electric EE budgetin $ in
the December 2021 SEEP

RYx Unit Costi

The Commission approved non-LMI electric EE unit
cost in $/AMMBLu in the NENY proceeding from the
interim review or otherwise

RYx Unit Costo

The Company filed non-LMI electric unit cost in $ /
AMMBLtu in the December 2021 SEEP

4.2. Gas Share the Savings (“GSTS”)

4.2.1. Metric

The EAM performance and associated Company incentive will be calculated by determining
(i) the non-LMI non-gas device EE unit cost reductions relative to the baseline unit cost, (ii)
applying that to the acquired non-LMI non-gas device EE savings and (iii) applying a percent
share to the result. Mathematically,

GSTS EAM ($)

= [RY, Baseline LMMBtu Unit Cost — RYy Acquired LMMBtu Unit Cost]
* RY, Acquired LMMBtu * S%

Where,

Gas Device Savings

Gas device savings are considered those associated
with replacing gas heating equipment, gas hot water
equipment, and gas cooking equipment with more
efficient options that still consume natural gas

Isequal to 1, 2 and 3 for RY1, RY2 and RY3
respectively

13
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RYx Baseline LMMBtu Unit Cost | Company’s unit cost for non-LMI non-gas device
baseline lifetime EE savings calculated as:

RY, Baseline Budget
RY, Baseline LMMBTU

RYx Baseline Budget The Company’s gas non-LMI, non-gas device budget
based on Company’s December 2021 SEEP and
modified to remove gas device expenditures.
Presented in dollars for Rate Year Xx.

RYx Baseline LMMBtu Company’s non-LMI non-gas device lifetime baseline
savings for RYx calculated as:

RY, Baseline AMMBtu
* RYy Baseline TRM Portfolio EUL

RYx Baseline AMMBtu The Company’s annual gas non-LMI gas energy
efficiency savings targets presented in the Company’s
December 2021 SEEP in MMBtu for Rate Year x and
modified to remove the expected savings from gas-
devices (as described in Section 4.2.4)

RYx Baseline TRM Portfolio EUL | The weighted average portfolio Effective Useful Life
(“EUL"), weighted by savings on a program basis, in
accordance with the applicable Technical Resource
Manual ("TRM") for the non-LMI EE portfolio and
removing non-gas device savings based on the
Company’s December 2021 SEEP EUL Addendum

RYx Acquired LMMBtu Unit Cost | Company’s unit cost for non-LMI acquired lifetime
energy efficiency savings calculated as:

RY, Actual Expenditures
RYy Acquired LMMBtu

RYx Actual Expenditures NENY -authorized expenses for non-LMI, non-gas
device gas efficiency programs paid or accrued for in
Rate Year x for savings acquired and/or activities
completed during Rate Year x.

RYx Acquired LMMBtu Company’s non-LMI non-gas device gas EE lifetime
verified gross savings acquired in RYy and calculated
as:

RY,; Acquired AMMBtu * RY, TRM EUL

14
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RYx Acquired AMMBLtu Company acquired annual verified gross energy
savings from non-LMI non-gas device gas EE in Rate
Year X
RYx TRM Portfolio EUL The weighted average portfolio EUL, weighted on a

savings by measure basis, for the non-LMI non-gas
device gas EE savings as determined by the applicable
TRM at the time the savings are acquired in Rate Year
X

RY; TRM Portfolio EUL
_ X(RYy TRM Measure EUL * RY, Measure Acquired AMMBtu)

RY, Acquired AMMBtu
RYx TRM Measure EUL The EUL of each measure as determined by the

applicable TRM at the time the non-LMI non-gas
device gas EE savings are acquired in RYx

RYx Measure Acquired AMMBLtu | The total acquired annual verified gross non-LMI non-
gas device gas EE savings in MMBtu achieved
through the particular EE measure in Rate Year x

S% Percent share of savings Company is permitted to
retain and is set at — (i) 30% if RYx Acquired
LMMBtu is greater than or equal to RYx Baseline
LMMBtu and RYx Acquired LMMBtu Unit Cost is
less than RYx Baseline LMMBtu Unit Cost, and (ii) 0
% otherwise

4.2.2. Additional Thresholds to Earn

In addition to surpassing the RYx Baseline at a unit cost that is less than the RYx Baseline LMMBtu
Unit Cost, the Company’s total non-LMI gas EE portfolio must acquire annual MMBtu savings
greater than the annual savings target set forth in the NENY order for the respective rate year. See
the table below. These will be replaced by the updated non-LMI gas EE annual targets established
in the NENY interim review or otherwise for the applicable rate years and Ordered by the
Commission in Case 18-M-0084.

Table 9
Annual MMBtu Targets
NENY 2023 2024 2025
Gas Non-LMI EE 984,841 1,100,109 1,206,483

15
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4.2.3. Measurement

The applicable TRM, at the time savings are acquired, will be used for each non-LMI non-gas
device EE measure in RYx. The acquired savings will be based on Staff’s verified gross savings
guidance.

The GSTS EAM and the associated variables - Acquired LMMBtu Unit Cost and Acquired
LMMBtu - will be reported in the Company’s annual EAM report.

4.2.4. Targets

The following tables seek to breakdown how the Company has taken the total non-LMI gas EE
savings forecasts from the Company’s December 2021 SEEP filing and adjusted them to isolate
the non-gas device savings presented in lifetime MMBtu savings. Gas device savings are acquired
across numerous programs as listed below.

Table 10
Baseline Target Annual MMBtu

December 2021 SEEP 2023 2024 2025
Gas Non-LMI 1,108,000 1,172,377 1,389,179
- Commercial Kitchen (20,918) (22,133) (26,227)
- Commercial Upstream Water Heaters (108,034) (112,663) (130,644)
- Commercial & Industrial (51,102) (54,071) (64,070)
- Multifamily (20,439) (21,626) (25,625)
- Residential (20,058) (21,223) (25,148)
- Small-Medium Business (23,778) (25,159) (29,812)
Total: RYx Baseline AMMBtu 863,672 915,501 1,087,653

Table 11
Baseline Target EUL

December 2021 SEEP 2023 2024 2025
Gas Non-LMI 12.50 12.50 12.50
- Commercial Kitchen 12.00 12.00 12.00
- Commercial Upstream Water Heaters 18.96 18.96 18.96
- Commercial & Industrial 14.47 14.47 14.47
- Multifamily 18.70 18.70 18.70
- Residential 12.52 12.52 12.52
- Small-Medium Business 14.42 14.42 14.42
Total: RYx Baseline TRM Portfolio 11.39 11.41 11.43

16
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Table 12
Baseline Target Lifetime MMBtu
December 2021 SEEP 2023 2024 2025
Gas Non-LMI 13,855,443 14,660,470 17,371,558
- Commercial Kitchen (251,017) (265,602) (314,718)
- Commercial Upstream Water Heaters | (2,048,378) (2,136,140) (2,477,076)
- Commercial & Industrial (739,548) (782,518) (927,225)
- Multifamily (382,259) (404,469) (479,265)
- Residential (251,053) (265,640) (314,763)
- Small-Medium Business (342,908) (362,832) (429,928)
Total: RYyx Baseline LMMBtu 9,840,279 10,443,270 12,428,582

Table 13
Baseline Target Program Total $’s

December 2021 SEEP 2023 2024 2025
Gas Non-LMI $63,466,778 $68,525,240 $83,767,648
- Commercial Kitchen $(1,031,427) | $(1,113,182) | $(1,358,609)
- Commercial Upstream Water Heaters | $(6,425,742) | $(6,804,888) | $(7,993,369)
- Commercial & Industrial ($3,344,363) | ($3,538,677) | ($4,193,067)
- Multifamily ($2,219,634) | ($2,348,599) | ($2,782,914)
- Residential $(1,052,074) | $(1,135,466) | $(1,385,805)
- Small-Medium Business $(1,833,961) | $(1,979,328) | $(2,415,716)
- EM&V/Admin Allocation $(1,304,304) | $(1,386,750) | $(1,646,918)
Total: RYy Baseline Budget $46,255,270 | $50,218,349 | $61,991,250
RYx Baseline LMMBtu Unit Cost $4.70 $4.81 $4.99

4.2.5. Target Scaling Mechanism

The Company will make a compliance filing in the rate case proceeding adjusting Gas STS EAM
targets if the Commission orders modified non-LMI gas EE annual MMBtu targets and budgets as
part of the NENY interim review process or otherwise in Case 18-M-0084. The Company will
change the Gas STS EAM min savings targets based on an average of Commission’s modification
to the budget and Commission’s authorized unit cost (on a $ per AMMBtu basis) for the non-LMI
gas EE portfolio for each Rate Year respectively. Mathematically:

1
RY, GSTS Tpg; = RYy GSTS T+ > [{

RYy Budgeti} {RYX Unit Cost; }]
RY, Budget, RY; Unit Cost,
Where,

17
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X Is 1, 2, and 3 for RY1, RY2 and RY3 respectively

RYx GSTS Tadj The adjusted targets which would replace RYx Baseline
LMMBtu for each respective Rate Year

RYxGSTS T The baseline lifetime MMBtu target in Rate Year X
(i.e., the RYx Baseline LMMBtu term as presented in
Table 12).

RYx Budgeti The Commission approved non-LMI gas EE budget in

$ in the NENY proceeding from the interim review or
otherwise

RYx Budgeto

The Company filed non-LMI gas EE budget in $ in the
Company’s December 2021 SEEP

RYx Unit Costi

The Commission approved non-LMI gas EE unit cost
in $/AMMBtu in the NENY proceeding from the
interim review or otherwise

RYx Unit Costo

The Company filed non-LMI electric unit cost in $ /
AMMBLtu in the December 2021 SEEP

4.3. Deep Savings (“Deep”) EAM

4.3.1. Metric

The Deep metric is based on lifetime MMBTU energy savings from measures that meet the
definition of deep (presented below) in the Company’s entire EE and building electrification
portfolio — LMI and non-LMI. In other words, the Deep LMMBtu acquired in a given year (“RYx

Deep Acquired”) is defined as:

RYx Deep Acquired =

[>> RYx Acquired Deep AMMBLtuU] * RYx TRM Portfolio Deep EUL

Where,
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X Isequal to 1, 2 and 3 for RY1, RY2and RY3
respectively
RYx Acquired Deep AMMBLtu Company acquired annual verified gross energy

savings (LMI and non-LMI electric EE, gas EE, and
heat pumps) in Rate Year x from applicable measure
categories. Deep measure categories are:

e Building electrification measures, i.e., all
measures acquired through the NENY heat
pump budget

Building envelope measures’

Refrigeration measures

Waste heat recovery measures

Advanced Controls and Building Automation
Systems?, and Operational Optimization
Systems?

RYx TRM Portfolio Deep EUL The weighted average portfolio EUL, weighted on a
savings by measure basis, in accordance with the
applicable TRM at the time the deep portion of the EE
and building electrification portfolio of energy savings
are acquired in RYx

RY; TRM Portfolio Deep EUL
_ 2(RY; TRM Deep Measure EUL * RY, Deep Measure Acquired AMMBtu)

Y. RY, Acquired Deep AMMBtu
RYx TRM Deep Measure EUL The individual deep measure EUL in accordance with

the applicable TRM at the time the deep measure
savings are acquired in Rate Year x

RYx Deep Measure Acquired The acquired annual verified gross savings in MMBtu
AMMBtu of the individual deep measure in Rate Year x

" Excluding pipe insulation

8 Advanced Controls & Building Automation Systems (BAS) are defined as those that provide: automatic start, stop,
adjustment, and optimization of building equipment and systems based on timer and/or sensor inputs, setpoints,
controls logic, sequences, and algorithms.

9 Operational Optimization Systems are defined as those that: automatically provide identification of operational
issues and/or specific recommendations to improve control logic or operations, Examples include Energy
Information Systems (EIS) that provide specific recommendations and Fault Detection & Diagnostics (FDD)
systems. Real Time Energy Management (RTEM) systems are an example of an Operational Optimization System.
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4.3.2. Measurement

The applicable TRM, at the time savings are acquired, will be used for each deep measure in RYx.
The acquired savings will be based on DPS Staff’s verified gross savings guidance.

The RYx Deep Acquired and the associated variables - RYx Acquired Deep AMMBtu and RYx
TRM Portfolio Deep EUL - will be reported in the Company’s annual EAM report.

4.3.3. Targets

The following tables seek to build up the contributing Deep savings from applicable measures to
develop the baseline and targets. The baseline and targets below are developed from the
Company’s December 2021 SEEP filing. The Company plans to file an LMI implementation plan
by the beginning of Q2; the Company will provide updated L-DAC targets if the implementation
plan updates LMI projections.

Table 14
Annual MMBtu
December 2021 SEEP 2023 2024 2025
Clean Heat 179,059 179,059 179,059
Other Deep Measures 410,797 559,649 723,192
Total: RYx Baseline AMMBtu 589,856 738,707 902,251
Table 15
EUL
December 2021 SEEP 2023 2024 2025
Clean Heat 15.24 15.24 15.24
Other Deep Measures 13.74 13.74 13.74
Total: RYx Baseline TRM Portfolio 14.20 14.10 14.04
Table 16
Lifetime MMBtu
December 2021 SEEP 2023 2024 2025
Clean Heat 2,729,620 2,729,620 2,729,620
Other Deep Measures 5,643,950 7,689,019 9,935,946
Total: RYx Baseline LMMBtu 8,373,570 10,418,639 12,665,566
Min Target 8,373,570 10,418,639 12,665,566
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Mid Target

9,210,927 11,460,503 13,932,123

Max Target

10,048,284 12,502,367 15,198,679

4.3.4. Carry Over Mechanism

The Deep EAM will allow the Company to transfer any unachieved target savings in any given
rate year, between minimum and maximum levels, to the following rate year(s) in this rate period
resulting in potential corresponding carryovers of savings targets and basis points. Each rate
year’s targets (“RYx Deep Min” and “RYx Deep Max”) are defined as below.

Table 17
Level RY1 RY?2 RY3
Min | RY1 Deep Min = RY2 Deep Min = RYs Deep Min=
8,373,570 10,418,639 12,665,566
Deep RY2 Deep Max = RY3 Deep Max =
LMMBwW® | .. | RY1 Deep Max = 12,502,367 15,198,679
10,048,284 + MMBtu Carryover | + MMBtu Carryover
from RY: from RY>

Where,

MMBtu Carryover from RY1

Is equal to [10,048,284° LMMBtu - RY: Deep
Acquired] but not to exceed [the difference of RY1
Deep Maxand RY1 Deep Min]. If RY1 Deep Acquired
is greater than or equal to 10,048,284° LMMBtu, then
the MMBtu Carryover from RY1 will be 0.

MMBtu Carryover from RY?2

Is equal to [12,502,367° LMMBtu + MMBtu
Carryover from RY1 - RY2 Deep Acquired] but not to
exceed [the maximum possible MMBtu Carryover
from RY1 added to the difference of RY1 Deep Max
and RY1 Deep Min]. Also, if RY2 Deep Acquired is
greater than or equal to [RY2 Deep Max + Btu
Carryover from RY1], then the MMBtu Carryover
from RY2 will be 0.

Annual achievable basis points inclusive of carryovers are defined below.

10 As noted later in the Deep Savings EAM section, the Company will adjust targets for Deep EAM if the Commission
authorization in Case 18-M-0084 as part of the NENY interim review or otherwise is different from NENY goals
and budgets as they are authorized at time of this filing
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Table 18
Level RY1 RY2 RY3
Min 3F’2Y1 Deep BPmin = 3F)in Deep BPmin = giYs Deep BPmin =
Deep™! RY1 Deep BPmax = | RY2 Deep BPmax = | RY3 Deep BPmax =
Basis Points Max | 15 15 15
+ BP Carryover + BP Carryover
from RY1 from RY?2
Where,
BP Carryover from RY1 Is equal to [15™ — RY1 DEEP BPawarded] but not to

exceed the difference of RY1 DEEP BPmax and RY1
DEEP BPnin. If RY1 DEEP Acquired is greater than or
equal RY: DEEP Max LMMBtu, then the BP
Carryover from RY1 will be 0.

BP Carryover from RY?2 Is equal to [15' + BP Carryover from RY1 — RY2
DEEP BPawarded] N0t to exceed [the difference of RY2
DEEP BPmax and RY2 DEEP BPmin + BP Carryover
from RY1]. If RY2 DEEP Acquired is greater than or
equal to [RY2 DEEP Max LMMBtu + MMBtu
Carryover from RY1], then the BP Carryover from
RY2 will be 0.

4.3.5. Target Scaling Mechanism

The Company will make a compliance filing in the rate case proceeding adjusting Deep EAM
targets if the Commission orders modified NENY portfolio (non-LMI and LMI electric and gas
EE, and heat pump) annual MMBtu targets and budgets as part of the NENY interim review
process or otherwise in Case 18-M-0084. The Company will change the Deep EAM targets based
on an average of Commission’s modification to the budget and Commission’s authorized unit cost
(ona $ per AMMBLu basis) for the total portfolio for each Rate Year respectively. Mathematically:

RYy Budgeti} {RYX Unit Cost; }]

1
RY, D Ty, = RYy D Ty * =
x DEEP lypq; x DEEP Ty * 5 [{RYX Budget, RY, Unit Cost,

Where,

11 As noted later in the Deep EAM section, the Company will adjust the basis points for Deep EAM if the Commission
authorization in Case 18-M-0084 as part of the NENY interim review or otherwise is different from NENY goals or
targets authorized at time of this filing
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X Is 1, 2, and 3 for RY1, RY2 and RY3 respectively
Y Is savings target associated with minimum, midpoint,
and maximum level respectively
RYx Deep Tadj The adjusted targets (applicable to minimum, midpoint,

and maximum targets) exclusive of any carryover

RYx Deep T The targets prior to adjustment (applicable to
minimum, midpoint, and maximum targets) in Rate
Year x exclusive of any carryover

RYx Budgeti The Commission approved budget (LMI and non-LMI
electric and gas EE, and heat pumps) in $ in the NENY
proceeding based on the interim review or any ordered
change to program budgets

RYx Budgeto The Company filed total budget (LMI and non-LMI
electric and gas EE, and heat pumps) in $ in the
Company’s December 2021 SEEP

RYx Unit Cost; The Commission approved unit cost (inclusive of LMI
and non-LMI electric and gas EE, and heat pumps) in
$/AMMBtu in the NENY proceeding from the interim
review or any ordered change to program budgets and
targets

RYx Unit Costo The Company filed unit cost (inclusive of LMI and
non-LMI electric and gas EE, and heat pumps) in
$/AMMBLtu in the Company’s December 2021 SEEP

4.3.6. Basis Point Scaling Mechanism

The Company will make a compliance filing in the rate case proceeding adjusting Deep EAM
basis points if the Commission orders modified NENY portfolio (non-LMI and LMI electric and
gas EE, and heat pump) annual MMBtu targets and budgets as part of the NENY interim review
process or otherwise in Case 18-M-0084. The Company will change the Deep EAM basis points
based on the ratio of the adjusted targets to the original targets presented here for each Rate Year
respectively.

There is also a minimum and maximum that the basis points can be scaled associated with the
minimum, midpoint, and maximum targets. The minimum and maximum that the basis points
associated with a respective target can be scaled is 0.5 and 2.0 respectively. For example, for the
3 basis points associated with the minimum target. This can be scaled to 1.5 and 6 basis points on
the low and high end respectively, with no further scaling beyond these thresholds.
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RY, Deep Tag;
= RY, Deep BP, (X—pAd’)

RY, DeepT
Where,
X Isequal to 1, 2, and 3 for RY1, RY2and RY3
respectively
Y Is the basis points associated with the minimum,

midpoint, and maximum targets respectively

RYx Deep BPvadj

The adjusted basis points associated with the
minimum, midpoint, and maximum targets
respectively exclusive of any carryover in Rate Year X

RYx Deep BPy

The basis points prior to adjustment associated with
the minimum, midpoint, and maximum targets
respectively for the fixed, non-carryover portion in
Rate Year X

RYx DEEP Tag

The adjusted targets (applicable to minimum,
midpoint, and maximum targets) for the fixed, non-
carryover portion in Rate Year x

RYx DEEP T

The targets prior to adjustment (applicable to
minimum, midpoint, and maximum targets) for the
fixed, non-carryover portion in Rate Year x

4.4. L ow-Income Customers & Disadvantaged Communities (“L-DAC™) EAM

4.4.1. Metric

The L-DAC metric is based on annual energy savings that are: 1) from non-gas devices, and 2) are
acquired through the Company’s low- and moderate-income (“LMI”) EE portfolio, or 3) acquired
in Disadvantaged Communities. In other words, the L-DAC AMMBLtu acquired in a given year

(“RYx L-DAC Acquired”) is defined as:

RYx L — DAC Acquired
= z RYxAcquired LMI AMMBtu, RYxAcquired DAC AMMBtu
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Where,
Gas Device Savings Gas device savings are considered those associated

with replacing gas heating equipment, gas hot water
equipment, and gas cooking equipment with more
efficient options that still consume natural gas

X Is equal to 1, 2 and 3 for RY1, RY2 and RY3
respectively

RYx Acquired LMI AMMBtu Company acquired annual verified gross energy
savings from the LMI portfolio excluding savings from
gas devices in Rate Year x

RYx Acquired DAC AMMBtu Company acquired annual verified gross energy
savings from within Disadvantaged Communities
(geographic areas) excluding savings from gas devices
in Rate Year x

4.4.2. Measurement

At the time savings for each deep measure in RYx are acquired, they will be calculated in
accordance with the applicable TRM. The acquired savings will be based on DPS Staff’s verified
gross savings guidance.

The RYx L-DAC Acquired and the associated variables - RYx Acquired LMI AMMBtu and RYx
Acquired DAC AMMBtu - will be reported in the Company’s annual EAM report.

4.4.3. Targets

The following tables seek to build up the contributing LMI and Disadvantaged Community annual
non-gas device savings to develop the baseline and targets. The baseline and targets below are
based on the Company’s December 2021 SEEP filing. The Company plans to file an LMI
implementation plan by the beginning of Q2; the Company will provide updated L-DAC targets if
the implementation plan updates LMI projections.

Table 19
Annual MMBtu
December 2021 SEEP 2023 2024 2025
LMI 265,552 323,035 156,771
- Multifamily LMI Gas Devices (31,853) (38,761) (21,797)
(A) LMI Non-Gas Devices 233,699 284,274 134,974
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Electric Non-LMI 1,998,941 2,286,344 2,758,677
(B) DAC Electric (35% of Investment) 699,629 800,220 965,537
Gas Non-LMI 863,672 915,501 1,087,653
(C) DAC Gas (35% of Investment) 302,285 320,426 380,679
(A+B+C) Total LMI, DAC Electric & Gas | 1,235,613 1,404,920 | 1,481,190
Min Target 1,297,394 1,475,166 1,555,249
Mid Target 1,359,174 1,545,411 1,629,309
Max Target 1,482,736 1,685,903 1,777,428

4.4.4. Carry Over Mechanism

The L-DAC EAM will allow the Company to transfer any unachieved target savings in any given
rate year, between minimum and maximum levels, to the following rate year(s) in this rate period
resulting in potential corresponding carryovers. Each rate year’s targets (“RYx L-DAC Min” and
“RYxL-DAC Max”) are defined as below.

Table 20
Level RY1 RY2 RY3
Min | RY1L-DAC Min= | RY2 L-DAC Min = RY3 L-DAC Min =
1,279,768 1,456,081 1,534,711
L-DAC RY2L-DAC Max= | RY3L-DAC Max =
AMMBW® |\ | RY1L-DAC Max = | 1,664,092 1,753,955
1,462,592 + MMBtu Carryover | + MMBtu Carryover
from RY1 from RY?2
Where,

MMBtu Carryover from RY1

Is equal to [1,462,592'° AMMBtu - RY: L-DAC
Acquired] but not to exceed [the difference of RY1 L-
DAC Max and RY:1 L-DAC Min]. If RY1 L-DAC
Acquired is greater than or equal to 1,462,5928

12 As noted at the end of this Low-Income Customers & Disadvantaged Communities EAM section, the Company
will adjust targets for Low Income Disadvantaged Community EAM if Commission authorization of NENY budgets
or targets in Case 18-M-0084 as part of the NENY interim review or otherwise is different from those authorized at
the time of this filing.
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AMMBtu, then the MMBtu Carryover from RY1 will
be 0.

MMBtu Carryover from RY2

Is equal to [1,664,0928 AMMBtu + MMBtu
Carryover from RY1 - RY2 L-DAC Acquired] but not
to exceed [the maximum possible MMBtu Carryover
from RY1 added to the difference of RY1 L-DAC Max
and RY1 L-DAC Min]. Also, if RY2 L-DAC Acquired
is greater than or equal to [RY2 L-DAC Max + Btu
Carryover from RY1], then the MMBtu Carryover
from RY2 will be 0.

The L-DAC EAM will allow the Company to transfer any unachieved basis points in any given
rate year, between minimum and maximum levels, to the following rate year(s) in this rate period
resulting in potential corresponding carryovers. Annual achievable basis points inclusive of

carryovers are defined below.

Table 21
Level RY1 RY?2 RY3
Min | RY1 L-DAC BPmin | RY2 L-DAC BPmin | RY3 L-DAC BPmin
=3 =3 =3
L-DAC RY1 L-DAC BPmax | RY2 L-DAC BPmax | RY3 L-DAC BPmax
Basis Points Max | = 10 =10 =10
+ BP Carryover + BP Carryover
from RY1 from RY?2

Where,

BP Carryover from RY1

Is equal to [10 — RY1 L-DAC BPawarded] but not to
exceed the difference of RY1 L-DAC BPmax and RY1
L-DAC BPnmin. If RY1 L-DAC Acquired is greater than
or equal RY1 L-DAC Max AMMBtu, then the BP
Carryover from RY1 will be 0.

BP Carryover from RY2

Is equal to [10 + BP Carryover from RY1 — RY2 L-
DAC BPawarded] N0t to exceed [the difference of RY2
L-DAC BPmax and RY2 L-DAC BPnmin + BP Carryover
from RY1]. If RY2 L-DAC Acquired is greater than or
equal to [RY2 L-DAC Max AMMBtu + MMBtu
Carryover from RY1], then the BP Carryover from
RY2 will be 0.

27




Exhibit__(CES-9) EAM Exhibit

4.45. Target Scaling Mechanism

Exhibit__ (CES-9)
Page 28 of 48

The Company will make a compliance filing in the rate case proceeding adjusting Low Income
Disadvantaged Community EAM targets if the Commission orders modified total electric and gas
energy efficiency (non-LMI and LMI EE, but excluding heat pump) annual MMBtu targets and
budgets as part of the NENY interim review process or otherwise in Case 18-M-0084. The
Company will change the Low Income Disadvantaged Community EAM targets based on an
average of Commission’s modification to the budget and Commission’s authorized unit cost (on a
$ per AMMBLu basis) for the total portfolio for each Rate Year respectively. Mathematically:

1
RY, L= DAC Ty 5 = RYy L= DACTy +

RY, Budgeti} {RYX Unit Cost; }]

RY, Budget, RY, Unit Cost,
Where,
X Isequal to 1, 2, and 3 for RY1, RY2and RY3
respectively
Y Is savings target associated with minimum, midpoint,

and maximum level respectively

RYx L-DAC Tadj

The adjusted targets (applicable to minimum,
midpoint, and maximum targets) for the fixed, non-
carryover portion in Rate Year x

RYx L-DAC T

The targets prior to adjustment (applicable to
minimum, midpoint, and maximum targets) for the
fixed, non-carryover portion in Rate Year x

RYx Budgeti

The Commission approved total energy efficiency
budget (LMI and non-LMI electric and gas EE,
excluding heat pumps) in $ in the NENY proceeding
based on the interim review or any ordered change to
program budgets

RYx Budgeto

The Company filed total energy efficiency budget
(LMI and non-LMI electric and gas EE, excluding
heat pumps) in $ in the Company’s December 2021
SEEP

RYx Unit Costi

The Commission approved total energy efficiency unit
cost (both LMI and non-LMI electric and gas EE,
excluding heat pumps) in $/AMMBtu in the NENY

28




Exhibit__(CES-9) EAM Exhibit

Exhibit__(CES-9)

Page 29 of

48

proceeding from the interim review or any ordered
change to program budgets

RYx Unit Costo

pumps) in $/AMMBLu in the Company’s December
2021 SEEP

The Company filed energy efficiency unit cost (both
LMI and non-LMI electric and gas EE, excluding heat

4.5. Demand Response

45.1. Metric

The DR metric will be the incremental sum of customers in Service Class 1 (“SC1”) and Service
Class 2 (“SC2”) that have enrolled in a pay-for-participation DR program (CSRP and Term-
DLM) and have achieved a performance factor of at least 25% in at least one DR event.

Mathematically:

RY; Enrollment = Z(SC1 Enrollment, + SC2 Enrollment)

Where,

X

Is equal to 1, 2 and 3 for RY1, RY2 and RYs3
respectively

SC1 Enrollmentx

Is equal to the number of SC1 customers enrolled in a
pay-for-participation DR program (CSRP and Term-
DLM) that achieved a performance factor of at least
25% in at least one DR event in a given Rate Year and
are incremental to the previous Rate Year.

SC1 Enrollmentx

Is equal to the number of SC2 customers enrolled in a
pay-for-participation DR program (CSRP and Term-
DLM) that achieved a performance factor of at least
25% in at least one DR event in a given Rate Year and
are incremental to the previous Rate Year.
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The Company will measure the participants by using its Demand Response Management System
(DRMS) data to report customer count in a similar manner to the DR Annual Report. The DRMS
is the system of record for the Company’s DR programs.

4.5.3. Targets

The rate year baseline, in number of SC1 and SC2 participants that have at least a 25%
performance factor, is set based on the following formula:
RY, Enrollment Baseline = RY,_;Enrollment * 1.7

Where,

X

Is equal to 1, 2 and 3 for RY1, RY2 and RYs3
respectively

RYx-1 Enrollment Baseline

Is the sum of SC1 and SC2 customers enrolled in a pay-
for-participation DR program (CSRP and Term-DLM)
that achieved a performance factor of at least 25% in at
least one DR event in the year prior to the rate year. For
example, in 2023 the baseline performance is the actual
2022 SC1 and SC2 DR participants that had a
performance factor of at least 25% in one event.

The rate year minimum, midpoint, and maximum targets, in number of SC1 and SC2 participants
that perform above 25% PF, are set based on the following formulas:

RY, Enrollment Min = RY, Enrollment Baseline * 2

RY, Enrollment Mid = RYy Enrollment Baseline * 6

RY, Enrollment Max = RY, Enrollment Baseline * 10

Where,

Is equal to 1, 2 and 3 for RY1, RY2 and RY3
respectively

30



Exhibit__ (CES-9)
Page 31 of 48
Exhibit__(CES-9) EAM Exhibit

RYx Enrollment Baseline Defined in the baseline equation above.

4.6. Transportation Electrification EAM

4.6.1. Metric

The Transportation Electrification metric will be the total lifetime CO2 emissions reductions
provided by the adoption of electric vehicles in any given rate year.

Mathematically,

RYx Lifetime COze Reduction (metric tons) =
+ RYx BEV lifetime COz emissions reductions
+ RYx PHEV lifetime CO2e emissions reductions
+ RYx EV Transit Bus lifetime COze emissions reductions
+ RYx MD/HD EV lifetime CO2e emissions reductions

Where,

X Is equal to 1, 2 and 3 for RY1, RY2, and
RY 3 respectively

4.6.2. Measurement

The total lifetime CO2e emissions reductions will be measured in metric tons and be calculated
by summing the lifetime CO2e emissions reductions provided by the adoption of electric vehicles
in the applicable Rate Year. Emission reductions formulas for Transportation Electrification
EAM in this Exhibit are generalized for ease of explanation and tons in this section refer to
metric tons. The table below gives the Annual Tons COZ2e avoided per unit based on the more
detailed formulas below.

Table 22

Annual Tons CO2e
EV Technology Avoided per unit
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BEV 2.33
PHEV 2.04
EV Buses 96.14
MD EV 12.03
HD EV 144.86

4.6.2.1. BEV

The BEV transportation electrification measurement will consider all incremental light-duty
BEV registrations in the Company’s service territory during each Rate Year. The Company
primarily tracks registrations in its service territory using Atlas’ EValuateNY, a NYSERDA
funded tool that uses vehicle registration data from the New York State Department of Motor
Vehicles, and any other available sources.™

BEVs reduce CO2 emissions because CO2ze emissions associated with the electricity used by
BEVs are lower than COg2 emissions resulting from a gasoline-based internal combustion
engine. The generalized formula below calculates the lifetime avoided COz emissions from
replacing an internal combustion engine vehicle with a BEV.

RYx BEV CO2 Reduction

= (RY4 BEV) * (Avg annual mileggy) * (

Where:

Ton CO,, Ton CO,,

mile|cg vehice ~ Mileggy

)« BEVie

Isequal to 1, 2 and 3 for RY1, RY2 and RY3 respectively

RYx BEV CO2 Reduction

The lifetime COz emissions reductions in tons
associated with BEVs registered in Rate Year X

RYx BEV

The number of BEVs registered in the Company’s
service territory and added in Rate Year X

Avg annual milesev

The average number of miles travelled by a BEV
annually

Ton CO2e / Mileice venicle

The CO2e emissions associated with one mile travelled
in a light-duty internal combustion engine vehicle.

13 Atlas EValuate: https://atlaspolicy.com/evaluateny/
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Ton CO2e / Milegev

The COz2e emissions associated with one mile travelled
ina BEV.

BEViite

The typical useful life of a registered BEV

4.6.2.2. PHEV

The PHEV transportation electrification measurement will consider all incremental light-duty
PHEV registrations in the Company’s service territory during each Rate Year. The Company
primarily tracks registrations in its service territory using Atlas’ EValuateNY, a NYSERDA tool
that uses vehicle registration data from the New York State Department of Motor Vehicles, and

any other available sources.

PHEVs reduce CO2e emissions because COze emissions associated with the electricity used by
PHEVs are lower than COze emissions resulting from a gasoline-based internal combustion
engine. The generalized formula below calculates the lifetime avoided COz emissions from
replacing an internal combustion engine vehicle with a PHEV.

RYx PHEV CO2e Reduction

= (RY4 PHEV) * (Avg annual milepygy) * <

Where:

Ton CO,, Ton CO,,

milejcg vehice Milepygy

)+ PHEV o

Is equal to 1, 2 and 3 for RY1, RY2 and RY respectively

RYx PHEV COz2e Reduction

The lifetime CO2e emissions reductions in tons associated
with PHEVs registered in Rate Year x

RYx PHEV

The number of PHEVs registered in the Company’s
service territory added in Rate Year X

Avg annual mileprev

The average number of miles travelled by a PHEV
annually

Ton CO2e / Mileice venicle

The CO2e emissions associated with one mile travelled in
a light-duty internal combustion engine vehicle

Ton COze / MilepHev

The CO2 emissions associated with one mile travelled in
a PHEV
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PHEViife The typical useful life of a registered PHEV

4.6.2.3. EV Transit Bus
The EV Transit Bus transportation electrification measurement will consider all incremental EV
Transit Bus, including public buses, school buses, and other buses used for local or regional
transportation, registrations in the Company’s service territory during each Rate Year. The
Company primarily tracks registrations in its service territory from New York Metropolitan
Transit Authority (“MTA”) and Port Authority data and will augment with other sources that
provide information related to other EV Buses registered in the Company’s service territory.

EV Transit Buses reduce COze emissions because CO2e emissions associated with the electricity
used by EV Transit Buses are lower than COz emissions resulting from a diesel fuel-based
internal combustion engine. The formula below calculates the lifetime avoided metric tons COze
emissions from replacing a diesel bus with an EV Transit Bus.

EV Transit Bus CO2e Reduction

= (RYy EV Transit Bus) * (Avg annual milegy transit Bus)

Ton CO,, Ton CO,, _
* ( - - — ) * EV Transit Bus)jge
rrllleDiesel Bus ml]eEV Transit Bus
Where:
X Isequal to 1, 2 and 3 for RY1, RY2 and RY3

respectively

RYx EV Transit Bus CO2e Reduction | The lifetime CO2e emissions reductions in tons
associated with EV Transit Buses registered in
Rate Year x

RYXx EV Transit Bus The number of EV Transit Buses registered in the
Company’s service territory in Rate Year x

Avg annual mileEV Transit Bus The average number of miles traveled by an EV
Transit Bus annually

Ton CO2e / MileDiesel Bus The CO2e emissions associated with one mile
travelled in a diesel internal combustion engine bus

Ton CO2e / MileEV Transit Bus The CO2e emissions associated with one mile
travelled in an EV Transit Bus
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EV Transit Busiife

The typical useful life of an EV Transit Bus

4.6.2.4. MD/HD EV

The MD/HD EV transportation electrification measurement will consider all new incremental
MD/HD EV registrations in the Company’s service territory in each Rate Year. The Company
tracks registrations in its service territory using announcements and direct research with transit
and other fleets operators, EV charge interconnection requests, and other applicable sources.

MD/HD EVs reduce CO2e emissions because COze emissions associated with the electricity used
by MD/HD EVs for New York City and Westchester are lower than COze emissions resulting
from a diesel fuel-based internal combustion engine. The MD EV and HD EV calculations will
be determined separately using the generalized formula below. The formula calculates the
lifetime avoided metric tons CO2e emissions from replacing a diesel MD/HD vehicle with an

MD/HD EV.
RYy MD/HD CO,, Reduction
= (RYx MD/HD EV) * (Avg annual mileyp/up gy
Ton CO,, Ton CO,,
* - — - * MD/HD EVlife
milepjegel MD/HD Vehicle mlleMD/HD EV
Where:
X Isequal to 1, 2 and 3 for RY1, RY2and RY3 respectively

RYx MD/HD COz2e Reduction

The lifetime CO2 emissions reductions in tons
associated with MD/HD EVs registered in Rate Year X

RYx MD/HD EV

The number of MD/HD EVs registered in the
Company’s service territory added in Rate Year x

Avg annual milempmHp ev

The CO2e emissions associated with one mile travelled
inan MD/HD EV

Ton CO2e / Milepiesel MD/HD Vehicle

The CO2e emissions associated with one mile travelled
in a diesel internal combustion engine MD/HD vehicle

Ton CO2e / Milemp/Hp Ev

The emissions associated with one mile travelled in an
MD/HD EV
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MD/HD EViife

The typical useful life of a MD/HD EV

4.6.3. Target

The rate year minimum, midpoint, and maximum lifetime ton COZ2e reduction targets are based
on the adoption of electric vehicles projected through EPRI’s light-duty forecast and public
reports on EV transit buses brought in service territory. The incremental increases are then
multiplied by Annual Tons COZ2e avoided per unit and expected useful life to capture a lifetime
ton CO2e baseline. The minimum, midpoint, and maximum targets are 5%, 20%, and 35% above

the baseline respectively.

Table 23
Annual CO2e
vt | TSCOR | eu e | TSI
unit Units
BEV 2.33 10 23.34
PHEV 2.04 10 20.36
EV Buses 96.14 15 1,442.12
MD EV 12.03 15 180.50
HD EV 144.86 15 2,172.89

The buildup of the Transportation Electrification baseline in tons of lifetime CO2e for EAM for

Rate Year X, is below.

Table 24
RYx TE Baseline CO2e (ton)
EV Technology RY1 RY?2 RY3
BEV CO2e Reduction 196,456 207,831 231,087
PHEV CO2e Reduction 96,940 102,553 114,028
EV Bus CO2e Reduction 14,421 28,842 36,053
MD EV CO2e Reduction - - -
HD EV CO2e Reduction - - -
Total CO2e Reduction: TE Baseline 307,817 339,226 381,168
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Table 25
Target RY1 RY?2 RY3
RY1Min=RY:1 |RY2Min=RY2 | RY3Min=RY3
Minimum | TE Baseline * TE Baseline * TE Baseline *
1.05 1.05 1.05
Transportation RY1Mid =RY:1 |RY2Mid=RY2 | RY3Mid=RY3
Electrification Midpoint | TE Baseline * TE Baseline * TE Baseline *
(ton CO2e) 1.2 1.20 1.20
RY1Max =RY:1 | RY2Max=RY2 | RY3Mid=RY3
Maximum | TE Baseline * TE Baseline * TE Baseline *
1.35 1.35 1.35
Where,
X Is equal to 1, 2, and 3 for RY1, RY2 and

RY respectively

RY:1 TE Baseline
RY2 TE Baseline
RY3 TE Baseline

Represents the baseline lifetime CO2e ton
baseline for rate year

4.7. Conservation Voltage Optimization (“CVQO”) EAM

4.7.1. Metric

The CVO EAM metric will be the annual percent energy savings, which is defined as:

RY,Energy Savings = AVoltage * CVO Factor

Where,
X Isequal to 1, 2 and 3 for RY1, RY2 and RY3 respectively
AVoltage Is the difference between original voltage schedule and the
CVO voltage schedule.
CVO Factor The CVO Energy Factor from the ESTA International M&V
Study as applicable for each area station detailed in the table
below.
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4.7.2. Measurement

As described above, the percent energy savings is comprised of the change in voltage multiplied
by the applicable CVO energy factor. The Company’s Enterprise Data Analytics Platform
(EDAP) receives the PI Historian data from each station along with the voltage optimization
settings. The change in voltage data from each station is multiplied by the application CVO
Factor. The CVO Factor was determined in accordance with an independent measurement &
verification study by ESTA International. See table below for more detail.

The annual energy savings from CVO is reported in the semi-annual PSC AMI Metrics Report.
EDAP is the Company’s system of record for CVO.

Table 26
Area CVO Factor
Staten Island 0.74
Brooklyn/Queens 0.70
Richmond Hill 0.74
Bronx/ Westchester 0.70
Manhattan 0.70
BQ/SI/BW 4kV 0.64

4.7.3. Targets

The minimum, midpoint, and maximum targets in terms of percent energy savings are set as
follows:

RY, %Energy Savings,,i, = RYy%EnergySavingsy,seine * 1.02

RY, %Energy Savingsjq = RYy%EnergySavingsyaseline * 1.05

RY, %Energy Savings;,,x = RYy%EnergySavingsy,seline * 1.08

Where,

X Isequal to 1, 2 and 3 for RY1, RY2 and RY3
respectively
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%EnergySavingsbaseline

The baseline energy savings is the amount of CVO
energy savings resulting from the Company’s capital
re-enforcement work. The baseline savings are:

RY1%EnergySavingsbaseline = 1.50%
RY2%EnergySavingsbaseline = 1.65%

RY 3%EnergySavingsoaseline = 1.75%

4.8. Distributed Enerqgy Resource (“DER™) Utilization (“DER U”) EAM

4.8.1. Metric

The DER U EAM encourages the Company to work with DER providers and expand the use of
DER interconnected to the Company’s grid in its service territory for the purposes of reducing
customer reliance on grid-supplied electricity. For the DER U EAM, DERs are defined as rooftop
photovoltaics (PV), community PV, and battery storage. DERs will be considered based on their
associated annualized MWh as further discussed below.

Table 27

DER U Technologies

Rooftop PV

Community PV

Battery Storage

The DER U metric is divided into two sub-metrics: 1) the sum of the MWh produced by rooftop
photovoltaics (PV) and community PV, and 2) the MWh discharged by batter storage. The

metrics are calculated as follows:
PV DER Utilization (MWh) =

Community Solar PV MWh annualized production

+ Rooftop Solar PV MWh annualized production

Battery Storage DER Utilization (MWh) =
Battery storage MWh annualized discharge
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DERs will be measured in terms of the annualized megawatt-hour (“MWh”) produced or
discharged from incremental (newly interconnected in the Rate Year) DERs. MWh would be
treated as positive values of produced or discharged energy. Because not all DERs are
individually metered or measured, MWh produced or consumed by incremental DERs will be
determined on an annualized basis using assumptions, described below.

48.2.1. Rooftop Solar Photovoltaics

Annualized MWh produced by incremental rooftop solar PV installations in the Con Edison
service territory during the rate years will be calculated as:

RYx Rooftop Solar PV (MWh) = RYx Rooftop Solar MW * Hours per year *

Where:

Annual Capacity Factor®*

X

Isequal to 1, 2, and 3 for RY1, RY2 and RY3
respectively

RYx Rooftop Solar PV (MWh)

The annualized produced MWh associated with
incremental rooftop solar PV interconnected in Rate
Year X

RYx Rooftop Solar MW

RYx incremental installed capacity in ac-MW of rooftop
Solar PV that will be tracked from interconnected Solar
PV submitted through the New York State Standardized
Interconnection Requirements (“NYS SIR”) process and
as reported in the Company’s SIR Inventory Report as
of January 15" following Rate Year x

Hours per year

The number of hours within a year and is fixed at 8760
(365days * 24hours)

Annual Capacity Factor

The ratio of annual MWh produced over the theoretical
max MWh that can be produced. This ratio will be fixed
at 14.1%, which is the average annual capacity factor for
a representative sample of solar installations in the
Company’s service territory

14 Case 15-E-0751, In the Matter of the Value of Distributed Energy Resources, Copy of Solar Simulations for DPS

(October 28, 2016).
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4.8.2.2. Community Solar Photovoltaics

Annualized MWh produced by incremental community solar PV installations in the Con
Edison service territory during the rate years will be calculated as:

RYx Community Solar PV (MWh) = RYx Community Solar MW * Hours per year *

Where:

Annual Capacity Factor °

Isequal to 1, 2, and 3 for RY1, RY2 and RY3 respectively

RYx Community Solar PV
(MWh)

The annualized produced MWh associated with incremental
community solar PV interconnected in Rate Year x

RYx Community Solar MW

RYx incremental installed capacity in ac-MW of community
Solar PV will be tracked from interconnected community
solar PV submitted through the New York State
Standardized Interconnection Requirements (“NYS SIR”)
process and as reported in the Company’s SIR Inventory
Report as of January 15" following Rate Year x

Hours per year

The number of hours within a year and is fixed at 8760
(365days * 24hours)

Annual Capacity Factor

The ratio of annual MWh produced over the theoretical max
MWh that can be produced. This ratio will be fixed at
15.5%, which is the average annual capacity factor for a
representative sample of community solar installations in the
Company’s service territory

4.8.2.3. Battery Storage

Annualized MWh discharged by incremental behind-the-meter battery installations in the Con
Edison  service territory during the rate years will be calculated as:

RY, Battery Storage (MWh) = RY, Total Battery (MW) * Hours discharge =

Where:

Days per year?®

X

Isequal to 1, 2, and 3 for RY1, RY2 and RY respectively

15 Case 15-E-0751, In the Matter of the Value of Distributed Energy Resources, Copy of Solar Simulations for DPS

(October 28, 2016).

16 Refer to Appendix B, Page B-12 of DOE/EPRI Electricity Storage Handbook
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RYx Battery Storage (MWh)

The annualized discharged MWh associated with incremental
battery storage interconnected in Rate Year x

RYx Total Battery (MW)

RYx incremental installed capacity in MW of new batteries
based on their inverter ratings, tracked through the SIR
process and as reported in the Company’s SIR Inventory
Report as of January 15" after RYx less any batteries acquired
through the Company’s bulk storage solicitation conducted in
compliance with the Commission’s December 13, 2018
storage order in Case 18-E-0130

Hours discharge

Number of hours of discharge per day of operation. This is
fixed at 4 hours per day.

Days per year

Number of days of operation in a year. This is fixed at 365
days.

4.8.3. Targets

The rate year minimum, midpoint, and maximum targets, in MWh, for PV and Battery Storage
targets are set separately on a rolling basis and are based on the following formulas:

First a linear regression trendline is established for PV and Battery Storage Respectively
based on the previous 4 years of installation data:

RY, Result from Linear Regression for dependent variable:

(DERUyRY,_;, DERU,RY,_,, DERU,RY,_3, DERUyRY,_,)

Targets are then set as follows:

RYy DERUyMin = RY, DERU, Trendline — 0.5 = RY, Standard Error

RY, DERUyMid = RY, DERU,Trendline — 1.0 * RY, Standard Error

RY, DERUyMax = RY,DERUy Trendline — 1.5 * RY, Standard Error

Where,
X Isequal to 1, 2, and 3 for RY1, RY2 and RY 3 respectively
y Is either PV or Battery Storage
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RYx DERUy Trendline

The least squares curve line based on the previous four years
of installation data for the respective technology (i.e. PV or
Battery Storage) extrapolated to a fifth year (i.e., for Rate
Year X

RYx Standard Error

The Standard Error, as commonly defined in statistics, of the
four years prior to RYx as analyzed in the DERU Trendline

4.9. Electric System Peak (“ESP”) EAM

49.1. Metric

The ESP EAM metric will be based on the actual weather normalized NYCA coincident system
peak for the Company’s service territory for each rate year and measured in Megawatts (MW)
as generally reported in the NYISO Load Forecasting Task Force report in December prior to

the rate year.

4.9.2. Measurement

The ESP EAM will use the NYISO reported weather-adjusted NYCA coincident peak for the

Company’s service territory.

RYx Normalized Peak = NYISO reported peak in MW for the Company’s service territory for

Rate Year Xx.

Where:

X

Isequal to 1, 2, and 3 for RY1, RY2 and RY3 respectively

RYx Normalized Peak

Weather normalized peak in MW, generally published in the
table “RYx New York Control Area Peak Load Forecast”
from the “RYx+1 Final ICAP Forecast” presentation in
December of the Rate Year x, for Rate Year x

4.9.3. Targets

The rate year minimum, midpoint, and maximum targets, in MW, are set on a rolling basis based

on the following formulas:

RY, ESP Min = RY, Annual Adjusted ICAP Forecast — 0.25 * RYy ErrorStDev
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RY, ESP Mid = RY; Annual Adjusted ICAP Forecast — 0.5 * RYy ErrorStDev

RYy; ESPMax = RYy Annual Adjusted ICAP Forecast — 1.0 * RYy ErrorStDev

Where,

Isequal to 1, 2, and 3 for RY1, RY2 and RY3 respectively

RYx Annual Adjusted ICAP
Forecast

NYISO reported MW peak for the Company’s service
territory generally published in the table “New York Control
Area Peak Load Forecast” from the “RYx Final ICAP
Forecast” presentation. This is then adjusted for forecasting
error by subtracting out the low 95% Confidence level, as
commonly defined statistically, of the forecasting error for
the five years prior to the corresponding RY«x.!

RYx Error StDev

The standard deviation, as commonly defined statistically,
of the forecasting error for the five years prior the
corresponding RYx.

4.10. Gas System Footprint EAM

4.10.1. Metric

The Gas System Footprint EAM incentivizes the Company to slow the growth of the gas system,
in support of the State’s decarbonization goals. Specifically, this EAM incentivizes the Company
to reduce the footprint of pipe that is added to the gas system as part of the Company’s Mains

Replacement Program (MRP).

The Gas System Footprint EAM sets performance targets based on the overachievement of historic
levels of installed and abandoned linear asset footprint for gas layouts with leak prone pipe (LPP).

The Gas System Footprint EAM metric is the ratio of installed pipe on gas layouts with LPP
abandonment (in feet), over the abandoned LPP (in feet).

RY, Footprint Ratio =

RY, Installed Pipe
RY,; Abandoned Pipe

17 Excluding data from 2020 and 2021 due the unprecedent effects of the COVID-19 pandemic.

44




Exhibit__(CES-9) EAM Exhibit

Where,

Exhibit__ (CES-9)
Page 45 of 48

Isequal to 1, 2, and 3 for RY1, RY2 and RY3
respectively

RYX Installed Pipe

Feet of installed pipe on gas layouts with LPP
abandonment, for those layouts that were
abandoned in Rate Year Xx.

RYx Abandoned Pipe

Feet of abandoned LPP in Rate Year x.

4.10.2. Measurement

The Company will use data from its work management system to calculate the Footprint Ratio for
each year of the rate period.

4.10.3. Targets

The rate year minimum, midpoint, and maximum targets are the following:

RYy Gas System Footprint EAM Min = Historical Footprint Ratio * (1 — 2%)

RY, Gas System Footprint EAM Mid = Historical Footprint Ratio * (1 — 5%)

RY, Gas System Footprint EAM Max = Historical Footprint Ratio * (1 — 8%)

Where,

X

Isequal to 1, 2, and 3 for RY1, RY2 and RY3 respectively

Historical Footprint Ratio

The ratio of the total actual installation footages from 2017-
2020 associated with layouts that had LPP abandonment,
divided by the total LPP abandonment footage from 2017-2020,

which is equal to 1.176

4.11.

Gas Peak Reduction (“GPR”) EAM
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4.11.1. Metric

The GPR EAM incentivizes the Company to deliver firm gas system peak reductions to reduce
peak gas demand that reduces the Company’s gas supply needs and improves overall gas system
efficiency.

The GPR EAM sets performance targets based on a regression of four-year historical gas peak
demand data, with the historic data based on the prior four winter periods preceding the Rate
Year, e.g., the RY1 winter will be considered the 2023-2024 winter and will measure usage
against the prior four winters, 2019-2020, 2020-2021, 2021-2022, 2022-2023, as the baseline.
The minimum, midpoint, and maximum targets are based on the standard error from the
regression trend.

The GPR metric reflects a seasonally adjusted gas demand peak, which is expressed in terms of
thousands of dekatherms per day (MDt/day) per Heating Degree Day (HDD). Mathematically:

RY, GPR
_ RY, Winter Firm Peak Demand Day — RY, Maximum Summer Firm Peak Demand Day

B RY, Winter Firm Peak Day HDD

Where,

X Isequal to 1, 2, and 3 for RY1, RY2 and RY3
respectively

RYx Winter Firm Peak The firm winter gas peak day in Rate Year x. Winter is
Demand Day defined as the period between November 1 of Rate Year x
through March 31 of Rate Year x+1 (i.e., winter of Rate
Year 1 is the period from November 1, 2023 through
March 31, 2024)

RYx Maximum Summer | The maximum firm gas peak day in the summer of Rate
Firm Peak Demand Day Year x. Summer is defined as the period between July 1
and September 30 of Rate Year x (i.e., summer of Rate
Year 1 is the period from July 1, 2023 through September

30, 2023)
RYx Winter Firm Peak A measure of the number of degrees that the peak gas
Demand Day HDD day’s 24-hour average dry bulb temperature is below 62°

F for Rate Year x
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4.11.2. Measurement

The Company will use gas meter readings in its service area to calculate the metric for the GRP
EAM. The data will be sourced from the Company’s Gas Day Operations (“GDQ”) system.

Winter Firm Peak Day Demand

The winter actual firm gas peak demand day, in MDt, will be comprised of the sum of all meters
that register supply flowing into the Company’s service territory and will include supplies from
the Con Edison Liquefied Natural Gas (“LNG”) plant, the Rye Compressed Natural Gas (“CNG”)
station, any additional supplies from trucked CNG, and will net out interchange of the bi-
directional meters with National Grid that provide the entire consumption by National Grid
customers, and will also net out interruptible gas consumption within the Company’s service
territory.

Maximum Summer Firm Peak Day Demand

The maximum summer actual firm gas peak demand day, in MDt, will be comprised of the sum
of: (a) all meters that register supply flowing into the Company’s service territory and will include
supplies from the Con Edison Liquefied Natural Gas (“LNG”) plant, the Rye Compressed Natural
Gas (“CNG”) station, any additional supplies from trucked CNG, and (b) will net out: (1)
interchange of the bi-directional meters with National Grid that provide the entire consumption by
National Grid customers, (2) interruptible gas consumption within the Company’s service territory
associated with electric and steam generation. The subsequent result [(a)-(b)] is multiplied by a
0.881 factor'® to net out any interruptible gas consumption not associated with electric and steam
generation.

Heating Degree Days

The HDD is a measure of the number of degrees that the peak gas day’s 24-hour average dry bulb
temperature is below 62° F. For the purposes of the GPR EAM, HDD shall be based on measured
dry bulb temperatures at the Central Park Weather Station for the actual winter firm gas peak day
demand.

For each rate year, the Company will file the peak demand data, the RYx GPR, the linear regression
and baseline results, standard error of regression, and associated targets as well as any Company
achievement in the gas EAM report that the Company will file with the Commission no later than
the June 30th following the Rate Year.

18 The Company will use a 0.881 factor to net out interruptible gas consumption in the summer. The factor is equal to
the average daily actual interruptible load (excluding steam and electric generators) for July 2021, divided by the
average daily actual load for July 2021.
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4.11.3. Target

The rate year minimum, midpoint and maximum targets, in (MDt/day)/HDD, are set based on the
following formulas (and use of Standard Error as commonly defined statistically):

RYy; GPR Min = RY, GPR Forecast — 0.3 Standard Error
RYy; GPR Mid = RY, GPR Forecast — 1.0 Standard Error

RY; GPR Max = RY, GPR Forecast — 1.75 Standard Error

Where,

Isequal to 1, 2, and 3 for RY1, RY2 and RY3
respectively

RYx GPR Forecast An analysis of the most recent four-year data to identify
trend in peak gas demand, from which the Company
will extrapolate a fifth year (i.e., for Rate Year x) on the

least squares curve line:

RY, Result from Linear Regression for dependent variable:

(GPR RY,_;, GPR RY,_,, GPR RY,_5, GPR RY,_,)
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A2/P2 Commercial Paper and Federal Funds Rates
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Summary

 Markets on the mend:

* Fed funds is trading near the bottom of its target

Repo is likely range bound between 0 and 10bp.

CP rates are lower along with LOIS

Market liquidity has improved

How big will the Fed’s balance sheet get?

* Negative rates in the US: maybe never

e Trillion dollar bill issuance

 Libor transition update

o Survey results

* Legacy Libor legislative solution

* BARC'.AYS 2 May 26, 2020
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On the mend
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Fed funds is near the bottom of the target band...

Fed funds less lower band (bp)

25
* The funds rate is 5bp over the bottom of
the target band
20 * It first moved to this level last
October
15
* The market expects the funds rate to
l’ hold near zero for the next few years
10 J I
5 L=
0

Apr-18 Oct-18 Apr-19 Oct-19 Apr-20

Note: We have clipped the y axis to show the Fed’s target band. Month-ends excluded. Source:
Federal Reserve, Barclays Research

* BARC'.AYS 4 May 26, 2020
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...but volumes are rising

Fed fund volumes ($bn)

120
» Abundant bank reserves — exceeding the
QE peak — have not dampened trading in 110
fed funds

* There is little interbank trading in this 100
market
90
» |nstead, activity is driven by

trading between banks and the 80
FHLBs
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40
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Source: Federal Reserve, Barclays Research
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Expanding bank reserves will push the funds rate lower

FF-lower band, bank reserves ($bn, bp)

3,500 25
» We expect bank reserves to grow rapidly
once the Fed’s credit programs are
3,000
20 launched
» With reserve balances potentially
2,500 .
-« exceeding $6trn by summer
2,000 _
* In the past, high levels of reserves have
- 10 pushed the funds rate toward the bottom
1,500 of its target band
5
1,000
500 . . . 0
Aug-09 Aug-12 Aug-15 Aug-18

—Bank reserves, $bn, lhs  =—FF-bottom, bp, rhs

Note: We have clipped the second y axis to show the Fed'’s target band. Month-ends excluded.
Source: Federal Reserve, Barclays Research

* BARC'.AYS 6 May 26, 2020

Restricted - External




Exhibit_ (YS-2)
PAGE 7 OF 69

Will the Fed raise the RRP and IOER rates?

» Despite the low level of the funds rate within its target bands, the Fed did not raise
either the RRP or IOER rates in April

* The April FOMC minutes suggest what the Fed would need to see before raising
these rates and attempting to guide the funds rate away from the range floor

 There would need to be dislocations in short-term rate markets

« And trading volumes in the funds market would have to decline

« Although these conditions were not in place last month, they may crop up later this
year as rising excess reserves push the funds rate closer to zero

* BARC'.AYS 7 May 26, 2020
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FHLBs now account for most of the lending in fed funds...

FHLB fed funds sold ($bn)

100
e The FHLBs account for most of the

lending in the fed funds market 30

» Although they don’'t earn IOER, they can 80
leave their cash at the Fed in an

70
unremunerated account

e Orin the RRP program also at 0% 60

50

» As the funds rate approaches zero, they 40
may simply decide to leave their cash at

the Fed 30

» And stop selling cash into the funds 20

market causing volumes to plunge 0

0
Mar-16 Mar-17 Mar-18 Mar-19 Mar-20

Source: Federal Reserve, Barclays Research

* BARC'.AYS 8 May 26, 2020
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Foreign bank trading in fed funds is rate sensitive

Bank trading in fed funds ($bn)

120
« Foreign banks also trade heavily in the

fed funds market
100

« Their activity is sensitive to where the
spread between fed funds and IOER is

trading 80

* As bank reserves fell and this
spread narrowed, their fed funds 60
trading fell

40

20

0
Mar-16 Mar-17 Mar-18 Mar-19
® Dom ® Foreign

Note: These data are released with a lag, figures are through December 2019 only. Source:
Federal Reserve, Barclays Research

* BARC'.AYS 9 May 26, 2020
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Repo rates have edged lower

SOFR less fed funds (bp)

25
» As reserve balances have expanded,
overnight SOFR has moved from above
fed funds to a few basis points below it 20
» Tri-party rates are floored at 0% given B
money fund access to the RRP program
10

-5
Feb-19 Jun-19 Oct-19 Feb-20

Note: Month-ends excluded. Y-axis capped at 25bp. Source: Federal Reserve, Barclays
Research

* BARC'.AYS 10 May 26, 2020
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RRP balances are light despite low repo rates...

RRP balances ($bn)

300
 The RRP program acts as a floor for
market rates
250
200 h » Despite low repo rates, money funds
have been able to place their cash
outside the Fed’'s RRP
150 * In April, the FOMC discussed
increasing the counterparty cap from
100 $30bn
* This appears unnecessary for
now
50
0

May-19 Aug-19 Nov-19 Feb-20 May-20

Source: Federal Reserve, Barclays Research

* BARC'.AYS 11 May 26, 2020
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...as bills are more attractive

3m bill less overnight GC (bp)
30
* Heavy bill issuance has cheapened bills

20 relative to other short-term interest rates
10

 In April, gov-only money funds increased

0 ' their Treasury allocations from 34% to
46.5%
-10
* And lowered Treasury repo holdings

20 from 26.2% to 17.8%
-30
-40
-50 "

Feb-19 May-19 Aug-19 Nov-19 Feb-20 May-20

Note: Tri-party GC rate. The y-axis is clipped at -50bp for clarity. Source: Federal Reserve,
Barclays Research

* BARC'.AYS 12 May 26, 2020
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Term repo rates have also fallen

3m term SOFR-OIS (bp)

Term repo rates are drifting lower

» After a late April pick up

The term repo curve is flat out to 6m at
5bp

The June quarter-end is expected to put
only mild pressure on repo rates

* And year-end is expected to be mild
for now — although this can quickly
change as firms reassess balance
sheet availability

% BARCLAYS

10

-6

Jan-20

Source: Federal Reserve, Barclays Research

13
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Repo rates have a soft ceiling...

GCF-SOFR (bp)

20
* We think term and overnight repo rates
have a soft ceiling at around 10bp

« Created by the Fed'’s daily open
market operations (OMOS)

« Dealers can get effectively unlimited
funding from the Fed

e But how much of this low cost funding is
passed onto clients depends on dealer

-5 balance sheet availability
e GCF-SOFR has narrowed to about
10 2bp recently

Apr-18 Oct-18 Apr-19 Oct-19 Apr-20

Source: Federal Reserve, Barclays Research

* BARC'.AYS 14 May 26, 2020
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...created by the Fed’'s OMOs

OMO balances ($bn)

600
 Demand for the Fed’s OMOs has cooled
as the level of bank reserves (and overall
500 C .
liquidity) has increased
* And market rates are below 10bp
400
300
200
100
0

Jan-20 Feb-20 Mar-20  Apr-20 May-20

Source: Federal Reserve, Barclays Research

* BARC'.AYS 15 May 26, 2020
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Will the Fed raise the OMO rate?

* In April, the FOMC discussed increasing the rate on the OMOs “relative to IOER”

* The intention is to make the program more of a backstop for the repo market
» But does this mean the Fed will take the OMO rate above IOER?

e Our sense is that the Fed will leave the rate at 10bp for now
 Itis not clear what the Fed would accomplish by pushing the rate above IOER
* The Fed has already reduced the frequency of its term operations

* And balances are falling as market rates are cheaper than the 10bp offered
in the daily OMOs

* BARC'.AYS 16 May 26, 2020
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Central bank swap lines have loosened offshore funding

Balances ($bn) 3m cross-currency bases (bn)

500 100 -
450
400 50 ~
350
300 O T — T
250
200 -0 1
150
-100 -
100
50
-150 -
0 - - - - - - - - Oct-19 Dec-19 Feb-20 Apr-20
3/18/20  4/1/20  4/15/20 4/29/20 5/13/20 —vyen/$ —eur/$
Source: Federal Reserve, Barclays Research Source: Bloomberg, Barclays Research

* BARC'.AYS 17 May 26, 2020
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Mid-June spike?

 The 3m central bank dollar swaps start to roll off in mid-June

* Roughly $225bn — or nearly half — of the outstanding balances will mature
between June 11 and 18

« But does this mean cross-currency spreads will widen?¥/

« Our sense is that spreads will not widen

« The availability of bank liquidity has improved significantly since mid-March as
bank reserves have increased

« Counterparty risk fears have abated

* And unsecured dollar funding markets (such as CP and wholesale CDs) have
improved

1/ A recent Federal Reserve post concludes that the swap lines “were not associated with significant improvements in market functioning as initially term
liquidity obtained by banks was only partially channeled beyond the banking system”. See “Have the Fed Swap Lines Reduced Dollar Funding Strains during
the COVID-19 Outbreak?”, N. Cetorelli, L. Goldberg, and F. Ravazzolo, Federal Reserve Bank of New York, May 22, 2020.

* BARC'.AYS 18 May 26, 2020
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CP markets are slowly healing...

Daily issuance ($bn) 1-4d share (% total)

90
130 The need to roll over daily maturities has ...but very short maturities still account for
fallen, reducing issuance... 85 most of the issuance
120 80
75
110
70
100 65
60
90
55
80 50
45
70 ' ' 40 1 1 1 1

Jan-19 May-19 Sep-19 Jan-20 May-20

Jan-20 Feb-20  Mar-20 Apr-20  May-20
—Daily ——20d average

Source: Federal Reserve, Barclays Research Source: Federal Reserve, Barclays Research

* BARC'.AYS 19 May 26, 2020
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...and demand for CP is rising

Prime fund balances ($bn)

1,150
« Demand for CP and wholesale bank
deposits is slowly rising as prime fund

1,100 balances recover
1,050
1,000

950

900 1 1 1 1

Jan-20 Feb-20 Mar-20  Apr-20 May-20

Source: Crane’s Data, Barclays Research

* BARC'.AYS 20 May 26, 2020
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But prime funds are cautious about buying CP

Prime fund holdings ($bn) Prime fund WAMs (d)
250 45

200 40
150
35
100
30
50
25
0 1 1 1
Jan-20 Feb-20 Mar-20 Apr-20 20 : . . .
BCP mCovdebt = Govrepo Jan-20  Feb-20 Mar-20  Apr-20  May-20

Note: Institutional prime funds. Gov-holdings are Treasuries and Agencies. Source: Crane’s
Data, Barclays Research Note: Institutional prime funds. Source: Crane’s Data, Barclays Research

* BARC'.AYS 21 May 26, 2020
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Unsecured funding rates have come down

160
« LOIS has fallen sharply in the last month ~ '*°
« But the pace of decline is starting to 120
slow
100
e Funding pressure has been more severe %0
for non-financial companies’ businesses
that have been shut down or that are 0
connected to commodity markets
40 \
« We expect LOIS will hold at 25bp this i
summer
0

Jan-19  Apr-19 Jul-19 Oct-19 Jan-20 Apr-20

Source: Bloomberg, Barclays Research

* BARC'.AYS 22 May 26, 2020
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Treasury market functioning has improved

Dealer coupon holdings ($bn)

250

 The Fed’s asset purchases have 230
improved Treasury market liquidity ﬂ

» Dealer Treasury stockpiles have 210

fallen

« And overnight and term secured 99
funding rates have come down

170

150 /\

130 1 1 1 1
May-19 Aug-19 Nov-19 Feb-20 May-20

Source: Federal Reserve, Barclays Research

* BARC'.AYS 23 May 26, 2020
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Dally Treasury transactions have slowed
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Treasury coupon transactions ($bn/d)

1,000

. . 900
« Daily Treasury transactions volumes

have returned to pre-pandemic levels 500

e But heavy bill issuance has boosted
average daily trading volumes 700
600
500
400

300

200

I

Jan-19  Apr-19

Jul-19  Oct-19 Jan-20 Apr-20

Source: Federal Reserve, Barclays Research

% BARCLAYS 24
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Treasury falls activity has declined

Fails (% daily volume)

6
* Incomplete deliveries or fails jumped in

. March

« But as market functioning has

improved, fails volumes have

¢ declined
3
2
1
0

May-19 Aug-19 Nov-19 Feb-20 May-20

Source: Federal Reserve, Barclays Research

* BARC'.AYS 25 May 26, 2020
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How big will the Fed’s balance sheet get?

Federal Reserve assets ($bn)

10,400
It is difficult to predict how much demand 4,
the Fed will have for its credit programs
« Our sense is that the liquidity 8,400
programs — such as the PDCF and 5400
MMLF -- are close to their ’
maximums?/ 6,400
5,400
If we assume that all the credit programs
are maxed out, the Fed’s balance sheet 4,400
could reach or exceed $9trn by fall and
$10trn by December 2021% 3400
 The Fed’s balance sheet peaked at 2,400
$4.5trn at the end of QE
1,400 T

Nov-18 May-19 Nov-19 May-20 Nov-2(

1/ See Federal Reserve Liquidity Programs, May 13, 2020
2/ See The Fed's balance sheet: To infinity and beyond, May 1, 2020 Source: Federal Reserve, Barclays Research

* BARC'.AYS 26 May 26, 2020
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Fed liquidity program (summary)

Discount window
MMLF
PDCF

CB swap lines

TALFY

Corporate credit
facilities

Muni LFY/

Main Street facilities/
PPPLF

CPFF

Outs.
($bn) Description
19.5 Fed lends banks up to 3m money against a wide mix of invest. grade collateral
36.4 Banks buy prime money fund assets, which they pledge to the Fed for funding
7.5 Fed lends to primary dealers against a mix of collateral
446.1 Foreign banks borrow in dollars from their local central bank
--  US companies can borrow from the Fed collateralized with newly issued ABS
Fed purchases corporate bonds and ETFs from issuers and the secondary
1.8 market
--  Fed buys newly issued short-term municipal debt directly from issuers
--  Fed provides funding to banks so they can make loans to small businesses
45.1 Fed provides funding to banks collateralized by Paycheck Protection Plan loans
4.3 Fed purchases commercial paper from issuers

1/ Not launched as of May 20, 2020, outstanding balances as of the same date. For more details, see Federal Reserve Liquidity Programs, May 13, 2020

Source: Federal Reserve, Barclays Research

% BARCLAYS

27 May 26, 2020
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How much bank reserves?

7,000

 |If all the Fed’s programs are maxed out, 6,000
the level of bank reserves could exceed

$6trn 5,000

« As many of these programs have 4y
or 5y maturities, the level of reserves 4,000

IS likely to be super-abundant for
some time

% BARCLAYS
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Bank reserves ($bn)

3,000

2,000

1,000

0 1 1 1 1 1
Nov-18 Jun-19 Jan-20 Aug-20 Mar-21 Oct-21

Source: Federal Reserve, Barclays Research

28 May 26, 2020
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Most of the reserves will flow to large domestic banks

Large bank reserves ($bn) Large bank deposits ($bn)

9,500
1,800
9,300
1,600 9,100
8,900
1,400
8,700
8,500
1,200
8,300
1,000 8,100
7,900
800
7,700
7,500 T T T T
600 T T T T

May-19  Aug-19  Nov-19  Feb-20  May-20
May-19  Aug-19  Nov-19  Feb-20  May-20 ay ug ov e ay

Source: Federal Reserve, Barclays Research Source: Federal Reserve, Barclays Research

* BARC'.AYS 29 May 26, 2020
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Negative rates

* BARC'.AYS 30 May 26, 2020
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Fed policy and negative rates?

* Fed Chair Powell noted recently that negative rate policy is “not an attractive
monetary policy tool”.

* And, that “for now it's [negative rates] not something we are considering”

* This is consistent with Fed policy discussions across three different Fed chairs over
the last 10y

* While the Fed would never completely rule out using a policy instrument, our
sense is that pushing the target rate below zero is a very low probability

« But markets have started to price in some small chance of negative policy rates

» That reflect a distribution of economic recovery paths including those in which
the Fed’s current mix of tools are inadequate

1/ See Less than zero, May 21, 2020.

2/ See Fed Chair Powell: Significant downside risk to the outlook, but negative rates are not the answer, May 13, 2020.

* BARC'.AYS 31 May 26, 2020
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Can rates be taking below zero?

» As recently as 2016, there was some question about whether the Fed had the abllity to
lower IOER into negative territory

e But in an economy with a super-abundance of bank reserves, the RRP rate — or the
effective interest rate floor — is more significant than IOER

« And repo rates frequently trade below zero?/

* S0 we see no legal reason why the Fed couldn’t take the fed funds rate below zero

1/ To be sure, repo rates for specific securities can trade below zero. General collateral rates — at least in the US — have traded above 0%.

* BARC'.AYS 32 May 26, 2020
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Mechanics of negative rates

e There are three things the Fed would need to do in order to push the fed funds rate
below zero:

1. Lower the RRP rate into negative territory

2. Reduce the remuneration rate on the GSE and foreign official institution balances
held at the Fed

e This is set at 0% — if this rate is not lowered, these institutions would leave
their cash at the Fed

 And trading in the fed funds market would dry up

3. Implement some form of reserve tiering in which a portion of bank reserves is
exempt from the negative IOER rate

» This would reduce the strain on banks from the large reserves balances they
hold as a result of the Fed’s balance sheet expansion

* BARC'.AYS 33 May 26, 2020
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Implications of negative rates for money markets

* Negative interest rates would have significant consequences for market activity and
bank intermediation:

* Money market instruments are generally issued and sold at a discount and mature to
par

* Negative rates would turn this upside down — instruments would “de-accrete” to
par

» This would create significant problems for money funds

* As money funds use the “accretion to par” and historical cost accounting to
maintain stable NAVs

 How much money would leave money funds and where would it all go?

e Can banks pass along negative deposit rates?

* BARC'.AYS 34 May 26, 2020
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Money funds have two options...

Gov-only fund balances ($bn)

3,500
[ ]
3,000
2,500
2,000

1,500 °

1,000

/——

500

O 1 1 1 1
Apr-19  Jul-19 Oct-19  Jan-20  Apr-20
——I|nst ——Retalil

Source: Crane’s Data, Barclays Research

% BARCLAYS 35
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Stable NAV funds (gov-only) have two
ways to adapt to negative interest rates

e Float their NAVs

« Or cancel shares while maintaining
the stable NAV

Some money fund investors are legally
required to keep their cash in stable NAV
funds

Regardless, retail and institutional
investors both dislike either approach
and balances would flow out of money
funds

May 26, 2020
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...but most of their balances would go to banks

Non-interest bearing deposits ($bn)

3,300
* The closest substitute for a stable NAV 3950
fund with same-day liquidity is a bank
deposit 3,200
3,150
» But banks are already “over-deposited” 3,100
from the Fed's balance sheet expansion 35,
 And already have over $3trninnon- .,
Interest bearing transactions
accounts 2,350
2,900
« There is a political question around the 2,850
ability of banks to impose negative rates g
on retail and small business depositors
2,750 T T T
Mar-15 Sep-16 Mar-18 Sep-19

Source: FDIC, Barclays Research

* BARC'.AYS 36 May 26, 2020
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Reversal rate

 |If banks are unable or unwilling to pass along negative interest rates to all their
depositors and deposit inflows accelerate as money flows out of money market funds,

what happens to their lending and asset growth?

* Reversal rate
 Itis possible for interest rates to be so low that banks are unable to operate

normally and they pull back from lending
» Policy becomes unintentionally tighter as a result

 The ECB adopted reserve tiering last October in order to minimize the drag on banks
caused by negative interest rates

May 26, 2020

% BARCLAYS 37
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Reserve tiering would be complicated

Bank reserves ($bn)

1,600

1,400

1,200

1,000
800
600

200

O 1 1 1 1
Jan-16 Jan-17 Jan-18 Jan-19 Jan-20
—large =——Small

Source: Federal Reserve, Barclays Research

% BARCLAYS

 Bank reserves are concentrated at the
largest US banks

* The Fed eliminated required reserves in
March?/

e The ECB determines the exclusion
base as a multiple of the bank’s
reserves

 The Fed would need to consider
an alternative exclusion amount

« Tiering could create other market
distortions

1/ Required reserves were less than $200bn; aggregate reserves are
over $3trn

May 26, 2020
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Bill issuance

* BARC'.AYS 39 May 26, 2020

Restricted - External



Trillions of bills

* The Treasury expects a significant
portion of the $3trn in COVID-19
spending approved as part of the
CARES Act will occur in the current
quarter

« This requires the Treasury to issue
$2.7trn in bills between April 1 and
June 30

* And about $3trn for CY 2020

e This is more than the Treasury has
cumulatively issued over the past 12y

% BARCLAYS
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Annual bill issuance ($bn)

3,500
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1,000
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-500
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Source: US Treasury, Barclays Research

40 May 26, 2020
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Treasury cash balance

* The Treasury is keeping an unusually
large cash balance at the Fed

 In anticipation of heavy outflows
associated with CAREsY

* Along with heavy cash
management bill maturities

« As well as a precautionary
buffer against market
turbulence

1/ The Treasury normally maintains a cash buffer at the Fed equal to 5d of
anticipated outflows.

% BARCLAYS
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Treasury cash balance ($bn)
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Source: US Treasury, Barclays Research
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Bill issuance will double outstandings by June 30

Outstanding bills (% total debt)

35 ~

« Substantial issuance this quarter will
3 1 [ double the bill universe

e To over $5.5trn

25 | * And just over 30% of outstanding
Treasury debt

20 A

* Heavier coupon issuance in 2021
15 4 will allow the Treasury to reduce bill
issuance by about $100bn

« With bills shrinking to around

10 - - - - - 25% of outstanding debt
Jan-15 Jan-16 Jan-17 Jan-18 Jan-19 Jan-20

Source: US Treasury, Barclays Research

* BARC'.AYS 42 May 26, 2020
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Heavy bill issuance has cheapened bill yields...

3m bills less OIS (bp)

20
» Heavy bill issuance thus far has
cheapened bill yields by about 20bp 15
since late March
« But flight-to-quality demand likely 0
depressed bill yields in late March :
» So the supply-drive back up is
likely less than 20bp 0
-5
* And the yields are not that much
cheaper than they were last year -10 ”
-15
-20

Jan-19 May-19 Sep-19 Jan-20 May-20

Source: Federal Reserve, Barclays Research

* BARC'.AYS 43 May 26, 2020
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...but supply pass-through has been modest

» This quarter’s bill supply expansion has had a smaller pass-through to yields than in
the past

* In Q1 2018, a post-debt ceiling surge in issuance (of $330bn) caused bill yields to
cheapen about 20bp

« April 2020 issuance was about 3x greater

» But the cheapening in bill yields was similar

 Why have pass through effects been muted?

* BARC'.AYS 44 May 26, 2020
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Gov-only fund inflows and allocations

Gov-only balances ($bn) Gov-only allocations (%)

4,100 50
3,900
45
3,700
40
3,500
3,300 35
3,100
30
2,900
25
2,700
2,500 . . . . 20
Jan-20  Feb-20 Mar-20  Apr-20  May-20 Jan-19  Apr-19  Jul-19  Oct-19  Jan-20  Apr-20
Source: Crane’s Data, Barclays Research Source: ICl.org, Barclays Research

* BARC'.AYS 45 May 26, 2020

Restricted - External



Exhibit_ (YS-2)
PAGE 46 OF 69

Demand from other investors has also increased

« Demand for non-money fund buyers also 3

Increased

* Including foreign buyers who might

normally keep their cash in repo

 In either the market or in the
Fed’s foreign RRP program?

* And perhaps the GSEs

1/ The yield on the foreign RRP program is 0% and matches the
domestic program.

% BARCLAYS

Foreign RRP balances ($bn)
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Source: Federal Reserve, Barclays Research
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Dealer bill inventories and turnover is higher...

Bill inventories ($bn) Bill transactions (daily average, $bn)

100 260
Heavier issuance has increased ...as well as daily average trading
dealer inventories... volumes
240 H
80
220
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200
40 180
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O v 1 1 1
120
'20 100 1 1 1 1 1
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Source: Federal Reserve, Barclays Research Source: Federal Reserve, Barclays Research

* BARC'.AYS 47 May 26, 2020
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...but there Is no sign of diminished auction demand

Bid-to-cover auction ratios

3.40
_ _ 3.30
 Heavy issuance has not reduced auction
demand 3.20
» Bid-to-cover ratios since the April 310
surge are in line with recent annual
averages 3.00
2.90
 Bill auctions are about 3x over-
. 2.80
subscribed
2.70
2.60
2.50

2017 2018 2019 2020*
4w m3m 6m

Note: 2020 is the average bid-to-cover ratio since the start of April when issuance began to
surge. Source: US Treasury, Barclays Research

* BARCI.AYS 48 May 26, 2020

Restricted - External




Exhibit__(YS-2)
PAGE 49 OF 69

Higher bill rates cheapened repo rates by about 5bp...

3m bill - OIS, SOFR - FF (bp)

15

0 » Higher bill rates cheapened repo rates by
about 5bp but:

1. The Fed’'s OMOs — and the

5 promise of effectively unlimited

dealer funding — has capped rates

2. The Fed has removed a substantial

0 v T T .

/ v

amount of collateral circulating in
the market

3. And overall secondary Treasury
market functioning has improved

-10
Jul-19  Sep-19 Nov-19 Jan-20 Mar-20 May-20
—Bill-OIS ——SOFR-FF

Note: 20d average. Source: US Treasury, Barclays Research

* BARC'.AYS 49 May 26, 2020
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...0r LOIS

« Higher bill rates have not crowded out unsecured funding rates
 Itis difficult to connect changes in bill supply to swings in LOIS.

* The apparent connection has appeared twice since 2017 (Q1 2017 and Q1
2018)

« But both times, there have been other factors that can explain the
movement in LOIS

* Post money fund reform recovery

« Money fund flows related to 2018 tax law changes.

 Instead LOIS is moving lower as the CP market has improved

* BARC'.AYS 50 May 26, 2020
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Libor transition update

* BARC'.AYS 51 May 26, 2020
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Libor transition survey¥

» Barclays Research conducted its second survey of the Libor transition in the first two
weeks of May, with a focus on the effect of COVID-19 on the transition

* Only a small portion of respondents felt that COVID-19 would significantly affect
the Libor transition timeline

* Recent volatility in SOFR has renewed interest in a credit-sensitive spread
adjustment for the risk-free benchmark rate

» A plurality of respondents view the creation of the Credit Sensitivity Group (CSG)
by the Fed positively

» And felt the transition timeline should be delayed until the CSG releases
its findings

1/ See Libor transition survey: COVID-19 is having an effect, May 20, 2020

* BARC'.AYS 52 May 26, 2020
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How will COVID-19 affect the transition timeline?
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Timeline effect (%)

Significant
* Most respondents expected a short delay disruption,
In either the end date or interim 6
milestones
Short delay
in end
date, 36

Source: Barclays Research

No
significant
effect, 21

Interim
milestones
delayed, 37
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What is the likely end date of Libor?

Expected end date (%)

» A plurality expected the December 2021
deadline for Libor to be pushed back
because of COVID-19

« To give end-users a chance to catch T
up from operational delays created 15%
by the pandemic

Before Dec.

Short delay
47%

Source: Barclays Research
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Have your perceptions about SOFR changed?

SOFR perceptions (%)

« Has the recent widening in LOIS and
bank credit spreads more generally
affected your view about using a risk free
rate like SOFR as a reference rate? SOFR is

more
attractive
22%

No change
38%

Less
attractive
40%

Source: Barclays Research
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Credit Sensitivity Group

« Several months ago, the Fed and other bank regulators agreed to create a Credit
Sensitivity Group (CSG).

e CSG will examine the needs of lenders and borrowers who may find that a risk-
free reference rate such as SOFR is not sufficient for their needs.

* And while the CSG is new, the issue of incorporating credit risk into the
benchmark replacement for Libor has been circulating for several years?

1/ See “Reforming Libor and Other Financial Benchmarks”, D. Duffie and J. Stein, Stanford and Harvard University working paper, September 19, 2014
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Survey views regarding the CSG

Views about the CGS (%) Should AARC wait for CGS? (%)

No view
11%

Neutral
29%

Positively
49%

Negatively
22%

Source: Barclays Research Source: Barclays Research
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Bank asset and liability mismatch concerns

e The recent widening in the spread between Libor and SOFR has renewed concerns
about a potential mismatch between bank assets and liabilities that could emerge
during a financial shock

* In a Libor world, the reference rate underlying bank assets and liabilities is the
same

» A financial market shock would push both sides of the balance sheet in the
same direction

« Bank funding costs rise but so to do bank revenues

« But in a financial crisis SOFR may rally, creating a mismatch between the bank’s
funding costs and its revenues

* BARC'.AYS 58 May 26, 2020
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COVID-19 reference rate mismatch

* In the early stages of the pandemic, Libor

and bank unsecured funding costs
surged

 While term SOFR rallied

* This caused the 3m spread between the

reference rates to widen to 140bp

« Survey respondents indicated that their

number one concern about the Libor
transition was the need for a credit
sensitive benchmark?/

1/ More than worries about value transfer and concerns that the
recession would divert resources away from the transition

% BARCLAYS

Libor less term SOFR (bp)
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Source: Bloomberg, Federal Reserve, Barclays Research
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Adding a credit spread: Bank Yield Index

* One approach to address the asset-liability mismatch is to add a dynamic credit spread
to term SOFR

e The credit spread adjustment would widen in a financial crisis — just like Libor

* And the rates underlying bank assets and liabilities would each move in the
same direction

e Bank Yield Index (BYI)Y

* BYI adds a credit spread to term SOFR that is based on primary and secondary
market corporate (bank) bond transactions

» As this data is thin, the BYI sums activity over the prior 5d
e Subject to minimum size and transactions volume thresholds

* These transactions are put into a regression to fit a curve that
calculates 1m, 3m, and 6m spreads

* These are then added to the corresponding term SOFR rate

1/ See ICE Benchmark Administration Publishes Fourth Update Regarding the U.S. Dollar ICE Bank Yield Index, May 6, 2020
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BYI looks like Libor

» Over the 3y sample period (2017-2020) the BYI is very similar to Libor
« The median daily spread between 3m Libor and 3m BYI is 2bp
* And the median absolutes spread (without regard to sign) is 2.7bp

e But even with the 5d observation window, volume is still thin (between $20-30bn)

* And it introduces a non-current credit spread to a term SOFR rate that is adjusting
much faster

» Most of the underlying data come from the market for unsecured deposits

« This market is not very transparent nor is transaction data published with the same
level of detail as SOFR

* BARC'.AYS 61 May 26, 2020
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BYI| questions

* BYI uses issuance data from 14 of the 16 Libor panel member banks for the testing
phase

« But will banks agree to supply their issuance data to construct BY| after Libor
publication ceases?

» How will BYI be calculated if, term SOFR is not robust or IOSCO compliant by the
December 2021 deadline?

* The credit spread is forward looking but markets may be using compounded SOFR
in arrears

* BARC'.AYS 62 May 26, 2020
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Ameribor

* Instead of adding a credit spread adjustment to term SOFR, Ameribor uses futures
contracts to construct a wholly transactions based measure of unsecured bank funding
COsSts

» Futures are based on bank loans cleared through an inter-bank platform
maintained by the American Financial Exchangel/-?

* The Ameribor rate is a weighted average of transactions on this platform. Daily
activity across the roughly 180 participants is around $2bn/day

» Bank loans are for overnight and 30d tenors

1/ See Ameribor Methodology, AFX
2/ The futures contracts are for 7d or 3m. They use the compounded in arrears daily Ameribor rate

* BARC'.AYS 63 May 26, 2020
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Ameribor looks similar to SOFR

Overnight Ameribor and SOFR (%) Ameribor 3m, SOFR, OIS (%)
6.00 2.50
5.00 2.00
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OIS SOFR Ameribor

=——SOFR =——Ameribor

Source: Bloomberg, Federal Reserve Barclays Research Note: 3m Ameribor future. Source: Bloomberg, Federal Reserve, Barclays Research
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Multiple benchmarks

* The Alternative Reference Rate Committee notes that investors are free to use any
benchmark

* And that they are not obligated to use SOFR

* Indeed, historically, there have been multiple benchmarks for different types of activity
 Including:

« Constant maturity Treasury yields

* And a bank cost of funding index
Even though Libor was the dominant benchmark

We expect multiple benchmarks to emerge post-Libor
« Even though SOFR is likely to become the dominant reference rate
* And the dominant instrument used for hedging risk

* BARC'.AYS 65 May 26, 2020
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Fed Expected to Taper Asset Purchases; Inflation Expected to Moderate

The Federal Open Market Committee will meet Tuesday and
Wednesday this week, November 2 and 3. As is typical pres-
ently, the Committee is not expected to alter the federal funds
rate — indeed, the Blue Chip Financial Forecasts panel doesn’t
see that move until late in 2022, according to this month’s
Special Questions on page 14 and the forecasts on pages 2, 8
and 9. But at this meeting, the FOMC is expected to announce
the beginning of a tapering of its asset purchase program. The
panel believes that process will take about eight months, ac-
cording to another Special Question, so it would conclude be-
fore any interest rate action might be taken.

Supply-Side Forces Dominate. The U.S. economy is current-
ly plagued by a mismatch of supply and demand forces that
can’t easily be mitigated by the application of conventional
policy tools. Attempting to pare back the recent climb in infla-
tion via tighter monetary policy may not be that effective as
those price pressures have been partly driven by supply-side
forces and not necessarily by loose monetary policy. Evidence
of overheating, for instance, is not that acute. Indeed, industri-
al capacity utilization was 75.2% in September and historically
it has often been more than 80% before corrective policies
were deemed appropriate. The Labor Department reports that
there were 10.4 million job openings in August, up from 6.8
million at the end of last year, in the face of a labor force par-
ticipation rate of just 61.6%, down from 63.4% in early 2020,
just before the pandemic struck, and more, roundly 67% just
before the turn of the 21% century. It may not be prudent to
discourage job seekers and job providers at such a time as
now.

Broader growth and inflation forces are prevalent in other
countries as well, as discussed on page 3 of this report.

COVID Still a Key Factor in Policy and Financial Mar-
kets. Part of the disconcerting aspects of recent economic per-
formance comes from the persistence of the COVID pandemic.
Cases per million people in the U.S. have decreased markedly,
but at 217 per million people as of October 27, they remain
well above the 40 per million that prevailed back in June and
July. This too seems to present good reason for not exerting
more pressure through monetary policy.

At the same time, the Blue Chip panelists seem to believe that
growth will be orderly in coming quarters and that inflation
will moderate. GDP growth is forecast to be 4.6% in Q4 2021
and ease moderately toward 2.6% by late 2022. Inflation, per-
haps more importantly, is expected to be 3.4% in Q4, meas-
ured by the personal consumption expenditure price index
targeted by the Federal Reserve in its policy-making. Inflation
is then forecast to slow to 2.2% by late next year. As ex-
plained above, these growth and inflation outcomes are ex-
pected in the absence of any aggressive monetary tightening.

Could Inflation Linger? Still, there is some skepticism from
the Blue Chip panel. According to associated Special Ques-
tions, panelists believe that current inflationary conditions are
“likely to linger” rather than being “temporary.” The situation

this time is marked by supply-chain issues, which are seen by
the largest share of the panel as generating the current “upside
inflation risk.” The panel is almost evenly split about whether
financial markets are too complacent about the inflation risks;
53% say markets are too complacent while 47% don’t believe
that. Among central banks, the panel worries that the Federal
Reserve might be too complacent, while other central banks,
especially the Bank of Japan, the Bank of England and the
Bank of Canada, are more concerned and likely to act. But the
biggest threat to global economic stability is still seen as
COVID and an uneven vaccine rollout, with supply chain con-
cerns next in order of destabilizing the global economy.

Budget Deficit Still Huge, but Down from FY2020. Fiscal
policy, prior to the enactment of current legislation in process
in the Congress, is summarized by the Blue Chip panel’s re-
sponse to another Special Question, in generating a budget
deficit of $1.5 trillion in fiscal year 2022, which runs to Sep-
tember 2022. The deficit was $2.772 billion in fiscal year
2021, which ended on September 30 and equal to 12.4% of
GDP. This was down from $3.129 billion in fiscal 2020 or
14.9% of GDP. The fiscal 2022 deficit would be about 6% of
nominal GDP, according to the panel’s current forecast.
While obviously much smaller than in FY20 and FY21, that
6% amount would still be the largest since FY2012. The panel
believes the FY2022 deficit would support growth, but not put
undue upward pressure on interest rates or inflation.

+++++

SOFR Forecast Preview

As we have explained in the last two months, LIBOR interest
rates will be discontinued at the end of this year. The new
benchmark rate for short-term private sector borrowing activi-
ty will be the “secured overnight financing rate” or “SOFR.”
Here is a summary of this month’s SOFR forecasts by panel-
ists. As people become accustomed to working with this rate,
more Blue Chip participants are submitting these forecasts, so
from 19 panelists last month, this month there are 23.

LIBOR Sel:.ured -Ovell'(mtght
3-Month inancing Rate
(SOFR)
Q12021 0.20 0.04
Q22021 0.16 0.02
Q32021 0.13 0.05
Q42021 0.18 0.06
Q1 2022 0.22 0.07
Q22022 0.24 0.09
Q32022 0.28 0.11
Q42022 0.40 0.19
Q12023 0.58 0.34

Carol Stone, CBE (Haver Analytics, New York, NY)
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Interest Rates
Federal Funds Rate
Prime Rate
LIBOR, 3-mo.

Commercial Paper, 1-mo.

Treasury bill, 3-mo.
Treasury bill, 6-mo.
Treasury bill, 1 yr.
Treasury note, 2 yr.
Treasury note, 5 yr.
Treasury note, 10 yr.
Treasury note, 30 yr.
Corporate Aaa bond
Corporate Baa bond
State & Local bonds
Home mortgage rate

Key Assumptions
Fed’s AFE $ Index

Real GDP

GDP Price Index
Consumer Price Index
PCE Price Index
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Consensus Forecasts of U.S. Interest Rates and Key Assumptions

History Consensus Forecasts-Quarterly Avg.
------- Average For Week Ending------  ----Average For Month--- Latest Qtr| 4Q 1Q 3Q 3Q 4Q 1Q
Oct22 Octl5 Oct8 Oct 1 Sep Aug Jul 3Q2021 | 2021 2022 2022 2022 2022 2023
0.08 0.08 0.08 0.08 0.08  0.09 0.10 0.09 01 01 01 01 03 04
3.25 3.25 3.25 3.25 325 325 3.25 3.25 33 33 33 33 34 3.6
0.13 0.12 0.12 0.13 0.12  0.12 0.13 0.13 02 02 02 03 04 0.6
0.05 0.05 0.05 0.05 0.05  0.05 0.05 0.05 01 01 01 02 03 05
0.06 0.05 0.04 0.04 0.04  0.05 0.05 0.05 01 01 01 02 03 04
0.06 0.06 0.06 0.05 0.05  0.06 0.05 0.05 01 01 02 02 03 05
0.11 0.11 0.09 0.09 0.08  0.07 0.08 0.08 01 02 02 03 05 0.6
0.44 0.37 0.30 0.29 024  0.22 0.22 0.23 04 05 06 06 08 09
1.19 1.09 1.00 0.98 086  0.77 0.76 0.80 1.1 12 13 14 15 1.6
1.65 1.57 1.55 1.51 1.37  1.28 1.32 1.32 1.6 18 18 19 20 22
2.09 2.06 2.10 2.05 1.94 1.92 1.94 1.93 22 23 24 25 26 27
2.87 2.87 2.88 2.82 272 272 2.72 2.72 29 30 30 32 33 36
3.33 3.33 3.33 3.26 3.16  3.16 3.17 3.16 36 37 38 40 41 44
2.59 2.58 2.57 2.66 2,67  2.64 2.60 2.64 25 27 28 29 30 3.1
3.09 3.05 2.99 3.01 290 2.84 2.87 2.87 31 32 34 35 36 38
History. Consensus Forecasts-Quarterly
4Q 1Q 2Q 3Q 4Q 1Q 2Q 3Q 4Q 1Q 3Q 3Q 4Q 1Q
2019 2020 2020 2020 2020 2021 2021 2021 2021 2022 2022 2022 2022 2023
110.5 111.4 1124 1073 1052 103.4 1029 105.0 |105.8 105.6 105.4 105.1 104.9 104.9
1.9 -5.1 -31.2 33.8 4.5 6.3 6.7 2.0 46 42 38 33 26 24
1.5 1.6 -1.5 3.6 2.2 4.3 6.1 5.7 34 27 26 25 24 23
2.6 1.0 3.1 4.7 2.4 3.7 8.4 6.6 39 29 26 25 25 24
1.7 1.3 -1.6 3.7 1.5 3.8 6.5 5.3 34 26 24 23 22 23

Forecasts for interest rates and the Federal Reserve’s Major Currency Index represent averages for the quarter. Forecasts for Real GDP, GDP Price Index, PCE Price Index and
Consumer Price Index are seasonally-adjusted annual rates of change (saar). Individual panel members’ forecasts are on pages 4 through 9. Historical data: Treasury rates from
the Federal Reserve Board’s H.15; AAA-AA and A-BBB corporate bond yields from Bank of America-Merrill Lynch and are 15+ years, yield to maturity; State and local bond
yields from Bank of America-Merrill Lynch, A-rated, yield to maturity; Mortgage rates from Freddie Mac, 30-year, fixed; LIBOR quotes from Intercontinental Exchange. All
interest rate data are sourced from Haver Analytics. Historical data for Fed’s Major Currency Index are from FRSR H.10. Historical data for Real GDP, GDP Price Index and
PCE Price Index are from the Bureau of Economic Analysis (BEA). Consumer Price Index history is from the Department of Labor’s Bureau of Labor Statistics (BLS).
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------------- Policy Rates'-----------meeem-
History: Consensus Forecasts
Month  Year Months From Now:
Latest:  Ago: Ago: 3 6 12
0.13 0.13 0.13 0.13 0.13 0.23
-0.10 -0.10 -0.10 | -0.08 -0.08 -0.10
0.10 0.10 0.10 0.20 0.28 0.48
-0.75 -0.75 -0.75 -0.75 -0.75 -0.75
0.25 0.25 0.25 0.25 0.25 0.47
0.10 0.10 0.25 0.10 0.10 0.12
0.00 0.00 0.00 -0.05 -0.05 -0.05
----------- 10-Yr. Government Bond Yields?------
History: Consensus Forecasts
Month  Year Months From Now:
Latest: Ago: Ago: 3 6 12
1.66 1.47 0.85 1.69 1.85 2.16
-0.11 -0.22 -0.58 | -0.17 -0.08 0.13
0.10 0.06 0.04 0.07 0.09 0.15
1.15 0.92 0.33 1.02 1.18 1.52
0.25 0.11 -0.30 0.12 0.28 0.49
0.95 0.78 0.76 0.91 1.09 1.32
-0.04 -0.17 -049 | -0.12 -0.05 0.12
1.65 1.38 0.64 1.66 1.82 2.14
1.80 1.41 0.86 1.69 1.85 2.15
0.51 0.36 0.17 0.47 0.63 0.86
---------------- Foreign Exchange Rates-----------
History: Consensus Forecasts
Month Year Months From Now:
Latest: Ago: Ago: 3 6 12
105.48 105.68 106.01 | 105.0 104.2 103.5
113.54 110.72 104.78 | 111.9 111.9 112.2
1.37 1.37 1.30 1.38 1.39 1.41
0.92 0.92 0.91 0.93 0.93 0.93
1.24 1.27 1.31 1.25 1.24 1.23
0.75 0.73 0.71 0.73 0.75 0.76
1.16 1.17 1.18 1.16 1.17 1.19
Consensus Consensus
Policy Rates 10-Year Gov’t
vs. US Rate Yields vs. U.S. Yield
Now In 12 Mo. Now In 12 Mo.
-0.23 -0.33 Germany -1.77 -2.03
-0.03 0.25 Japan -1.57 -2.02
-0.88 -0.98 UK. -0.51 -0.65
0.13 0.24 France -1.41 -1.68
-0.03 -0.11 Italy -0.71 -0.85
-0.13 -0.28 Switzerland  -1.70 -2.05
Canada -0.01 -0.02
Australia 0.14 -0.01
Spain -1.15 -1.31

Forecasts of panel members are on pages 10 and 11. Definitions of vari-
ables are as follows: Monetary policy rates. ?Government bonds are
yields to maturity. *Foreign exchange rate forecasts for UK., Australia
and the Euro are U.S. dollars per currency unit. For the U.S dollar,
forecasts are of the U.S. Federal Reserve Board’s AFE Dollar Index.

International. Notwithstanding some slowing in new Delta-variant
cases, the outlook for global economic activity continues to soften as
inflation continues to pick up. The combination of slowing growth and
rising inflation has raised the specter of stagflation in the minds of
some market participants. In the 1970s, a number of economies expe-
rienced elevated and rising unemployment along with elevated and
rising inflation. Some might wonder if this could be occurring again.
To be sure, the pace of economic growth is slowing, but from unsus-
tainably high rates that reflected the bounce back from pandemic-
related lockdowns and the ongoing reopening of economies. Even
with this slowdown, rates of current and expected economic growth
remain well above economies’ potential rates and importantly, unem-
ployment is continuing to decline. It is hard to call the current eco-
nomic outlook one of stagnation, but rather one of growth slowing
from an unsustainable pace.

As for inflation, much of the recent acceleration reflects relative price
changes, particularly an increase in goods prices relative to services
prices as demand during the pandemic rotated away from services
toward goods. The goods-producing sectors were caught off guard as
production processes were slow to respond to a much larger- and
quicker-than-expected rebound in demand. The inability to supply the
sharp rise in demand has also been exacerbated by supply-chain bot-
tlenecks and just-in-time inventory strategies. The end result has been
a significant rise in goods prices which has also pushed up the overall
rate of inflation. However, goods supply will eventually catch up with
goods demand and the rotation from services to goods will run its
course. So, it is unlikely that these conditions will generate a sustained
acceleration in overall inflation.

Indeed, financial markets are presently expecting the acceleration in
inflation to be temporary. The modest increase in market-based infla-
tion expectations recently makes it difficult to conclude that expecta-
tions have become unanchored. Analysts’ and central banks’ forecasts
generally see inflation receding by the end of this year and throughout
2022. Longer-term market interest rates (that are very sensitive to
changes in inflation and inflation expectations) have risen some over
2021. Since the beginning of this year, the largest increase in longer-
term yields in the countries in our forecast sample has been a 90-basis-
point gain in the yield on the 10-year UK government note. For all ten
countries in our forecast sample, the average increase has been 51
basis points since the beginning of 2021. By comparison, the annual
rate of consumer price inflation has increased 2-4 percentage points
over this period. Looking ahead, our forecast panel consensus expects
only a gradual additional increase in longer-term yields over the com-
ing year, averaging up 31 basis points from current levels for the ten
countries, hardly an indication of expected raging inflation.

While the response of developed market (DM) central banks to the
surge in inflation so far has mostly been verbal, central banks of
emerging market (EM) economies have taken more direct action.
Many have already begun to raise policy interest rates over the past
couple of months. Since the beginning of September, 23 EM central
banks have raised their policy interest rate, some more than once. The
most aggressive moves were a larger-than-expected 125-basis-point
hike by Chile’s central bank on October 13, its third increase since the
middle of July, and a 125-bp hike by Paraguay on October 21. The
Reserve Bank of New Zealand joined the Norges Bank as the second
DM central bank to raise it policy rate with a widely expected 25-bp
increase on October 6. The RBNZ had surprisingly ended its asset
purchase program in July and had signaled a rate hike for its August
meeting. However, the surge in new Delta-variant cases prompted it to
defer in August, but not in October. The Bank also signaled additional
rate hikes ahead. More recently, the Bank of Canada immediately
ended its asset purchase program at its October 27 meeting, citing
stronger and more persistent-than-expected inflation and setting the
stage for sooner-than-previously-expected policy rate hikes.
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Fourth Quarter 2021
Interest Rate Forecasts Key Assumptions
Percent Per Annum -- Average For Quarter: Aw. For (Q-Q % Change)
Blue Chip Short-Term ~Intermediate-Term-- Long-Term ~Qtr— (SAAR)
Financial Forecasts 1 2 3 4 5 6 7 8 9 10 1 213 u 15 A, B. C. D. E.
Panel Members Federal Prime LIBOR Com. Treas. Treas. Treas. Treas. Treas. Treas. Treas. Aaa  Baa State& Home | FedsAdv GDP  Cons.  PCE
Funds Bank Rate Paper Bills Bills Bills Notes Notes Notes Bond Corp. Corp. Local Mtg. |FgnEcon|Real Price  Price  Price
Rate  Rate 3Mo. 1-Mo. 3Mo. 6Mo. LYr. 2Yr.  5Yr. 10Yr. 30-Yr. Bond Bond Bonds Rate $index |GDP  Index  Index  Index
ACIMA Private Wealth 01 L 33 H 02 01 L 00 L OO0 L 01 L 02 07 L 13 L 19 L 30 38 15 L 28 1030 L] 30 15 24 13
Action Economics 01 L 33 H 02 01 L 01 H 01 01 L 05 12 17 2.1 29 36 28 33 105.0 50 38 46 42
Amherst Pierpont Securities 01 L 33 HOLLOLLOLHOL 01 L 05 12 17 23 29 36 25 33 106.3 81 H 41 52 43
Bank of America 01 L na 02 na 01 H na na 05 13 H 17 21 na na na na na 6.0 43 53 39
Bank of the West 01 L 33HOL L O1LL 0L HOL 01 L 04 10 16 22 28 35 na 31 106.1 47 28 41 38
Barclays 01 L 33 H na na na na na 03 10 15 2.1 na na na na na 50 33 46 33
BMO Capital Markets 01 L 33 H 02 na 01 H 01 01 L 04 11 17 21 na na na 32 1055 45 38 49 48
BNP Paribas Americas 01 L na na na na na na 04 na 17 23 na na na na na 37 na 37 na
Chan Economics 01 L 33 H 02 01 L 01 H 01 0.2 05 12 17 23 30 37 26 32 1055 33 30 29 2.1
Chmura Economics & Analytics 01 L 33 HO01LO01L 01HDOL 01 L 03 10 15 21 27 na na 30 na 48 32 38 na
Comerica Bank 01 L 32L01L n 00 L 01 01 L 03 11 16 22 na na na 29 na 32 41 6.1 45
Daiwa Capital Markets America 01 L 33 H 02 01 L 01 H 01 01 L 05 12 16 2.1 28 35 na 31 106.0 35 38 45 35
DePrince & Assoc. 01 L 32 L 02 01 L 01 H 01 01 L 04 11 16 2.1 24 30 2.0 31 1053 48 32 34 31
Economist Intelligence Unit 01 L 33 H na 01 L 00 L OL 011L 03 11 15 22 na na na 31 na 43 na na na
Fannie Mae 01 L 33 H na na 01 H 01 0.2 05 12 16 21 na na na 31 na 43 40 40 34
Georgia State University 01 L 33 H na na 01 H 01 01 L 05 12 18 H 21 25 39 na 32 na 23 L 28 32 2.7
GLC Financial Economics 01 L 33 H 02 01 L 01 H 01 01 L 04 12 16 21 29 34 25 31 104.7 43 40 37 32
Goldman Sachs & Co. 01 L na 02 na 01 H na na 03 10 16 26 na na na na na 45 40 37 36
Grant Thornton/Diane Swonk 01 L 33 H 02 01 L 00 L 01 01 L 03 11 18 H 23 31 36 na 32 na 48 40 29 31
IHS Markit 01 L 33 H 02 na 00 L 01 01 L 03 10 15 21 na na na 30 na 51 35 26 26
ING 01 L na 02 na na na na 03 11 18 H 25 na na na na na 56 na na na
J.P. Morgan Chase 01 L na 02 na na na na 03 09 15 22 na na na na na 35 28 48 25
Loomis, Sayles & Company 01 L 33 H 02 01 L 01 H 01 01 L 03 10 16 20 2.7 33 2.7 3.0 1059 45 45 46 42
MacroFin Analytics & Rutgers Bus School 01 L 33 H 01 L 01 L 01 H 01 01 L 05 12 17 21 29 33 26 31 1058 52 34 25 24
Mizuho Research Institute 01 L na na na na na na na na 17 na na na na na na na na na na
Moody's Analytics 01 L 32 L 02 01 L 01 H 01 03 H 06 12 17 27 H 31 38 26 31 na 6.2 31 37 34
Naroff Economic Advisors 01 L 33 H 02 01 L 01 H 01 01 L 05 13 H 17 22 na na 29 32 105.2 45 38 33 33
NatWest Markets 01 L 32 L 03 02 H Ol H 02H 03 H 05 13 H 17 22 36 45 33 H na na 40 25 6.0 45
Nomura Securities, Inc. 01 L 33 H na na na na na 04 11 17 na na na na na na 50 46 71 H 55
Oxford Economics 01 L 33 HOL L na 01 H 01 01 L 04 11 17 24 na na na 32 106.9 39 2.1 23 23
PNC Financial Senices Corp. 01 L 33 H 02 na 01 H 01 01 L 04 11 16 22 na 35 2.3 32 105.1 6.2 32 23 2.3
Regions Financial Corporation 01 L 33HOL L O0OLL 0L HOL 01 L 04 12 16 2.1 30 38 25 32 105.6 46 47 H 51 49
S&P Global 01 L 33 H 02 na 01 H 01 01 L 02 0.9 17 24 na na na 29 na 55 14 L 08 L 12
Scotiabank Group 01 L 33 H na na 01 H na na 05 12 18 H 21 na na na na na 6.3 39 19 21
Societe Generale 01 L 33 HO01LO0LL O0LHDOL 01 L 04 11 16 21 na na na 31 na 47 25 39 37
Swiss Re 01 L 33 H 03 01 L 01 H 01 0.2 05 12 17 2.1 28 35 na 33 1083 H| 31 37 49 34
The Norther Trust Company 01 L 33 H 02 01 L 01 H 01 01 L 05 11 16 22 28 34 21 31 105.0 54 33 34 35
Thru the Cycle 01 L 33 HO0LLO0O1L 0L HOL 01 L 05 12 16 20 28 33 28 31 1064 5.1 34 40 42
TS Lombard 01 L 32 L 04 HO02HO0LHOL 0.2 03 09 16 19 L 27 35 18 34 108.0 40 30 30 3.0
Via Nova Investment Mgt. 01 L 33HOL L O0O1LL 00L 01 01 L 02 08 13 L 20 28 32 25 28 1055 50 30 32 28
Wells Fargo 01 L 33 HO01 L 01 L 01 HOL 01 L 03 11 17 2.2 3.0 38 2.7 3.1 na 44 44 5.3 44
November Consensus 0.1 33 02 01 01 01 01 04 11 16 2.2 29 36 25 31 1058 | 46 34 39 34
Top10Aw. 01 33 0.2 0.1 0.1 0.1 0.2 05 12 17 24 31 38 28 33 106.5 6.0 43 55 46
Bottom 10 Avg. 0.1 33 0.1 0.1 0.0 0.1 0.1 03 09 15 20 2.7 33 23 30 105.0 34 24 24 2.2
October Consensus 0.1 33 0.2 0.1 0.1 0.1 0.1 03 10 15 22 29 36 25 30 1055 54 29 28 25
Number of Forecasts Changed From A Month Ago:

Down 0 1 7 1 3 1 2 0 0 1 5 4 5 6 2 5 29 2 2 2
Same 41 33 25 23 29 31 28 19 13 18 22 11 11 9 11 9 7 6 7 6
Up 0 1 1 0 2 0 2 21 26 22 12 7 6 3 18 6 3 27 28 27
Diffusion Index ~ 50% 50%  41%  48%  49%  48%  50% 76%  83%  76% 59% 5% 52% 42%  T76% 53% 17% 86% 85% 86%
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First Quarter 2022

Interest Rate Forecasts Key Assumptions
Percent Per Annum -- Awverage For Quarter: Aw. For -(Q-Q % Change)--
Blue Chip Short-Term ~Intermediate-Term-- Long-Term —Qtr. (SAAR)
Financial Forecasts 1 2 34 5 6 7 8 9 10 1 2 13 u 15 A, B. C. D. E.
Panel Members Federal Prime LIBOR Com. Treas. Treas. Treas. Treas. Treas. Treas. Treas. Aaa Baa State& Home | Fed's Adv GDP  Cons.  PCE
Funds Bank Rate Paper Bills  Bills  Bills Notes Notes Notes Bond  Corp. Cop. Local Mtg. | FgnEcon|Real Price  Price  Price
Rate  Rate 3-Mo. 1-Mo. 3-Mo. 6-Mo. 1-Yr. 2Yr.  5Yr. 10Yr. 30Yr. Bond Bond Bonds Rate $index |GDP  Index  Index Index
ACIMA Private Wealth 01 L 33 H 02 01 L 00 L 00 L 01 L 02 06 L 13 L 18 L 30 39 14 L 26 1010 Lf 30 12 20 13
Action Economics 01 L 33 H 02 01 L 01 0.1 0.2 05 12 18 2.3 30 38 28 34 105.9 52 26 29 2.7
Amherst Pierpont Securities 01 L 33 H 03 01 L 01 02 H 03 0.7 14 H 21 H 26 33 41 28 36 107.0 49 32 39 32
Bank of America 01 L na 03 na na na na 06 14 H 18 22 na na na na na 6.0 35 31 24
Bank of the West 01 L 33 H 01 L 01 L 01 0.1 01 L 04 11 17 24 30 37 na 33 105.6 37 25 28 26
Barclays 01 L 33 H na na na na na 04 11 16 21 na na na na na 40 21 19 18
BMO Capital Markets 01 L 33 H 02 na 0.1 0.1 0.2 05 12 17 22 na na na 33 104.1 30 28 34 31
BNP Paribas Americas 01 L na na na na na na 06 na 18 24 na na na na na 51 na 26 na
Chan Economics 01 L 33 H 02 01 L 01 02 H 03 05 13 17 2.3 30 3.7 26 32 105.0 30 26 25 23
Chmura Economics & Analytics 01 L 33 H 02 01 L 01 0.1 01 L 04 11 16 21 2.7 na na 31 na 31 30 33 na
Comerica Bank 01 L 32 L 03 na 00 L 01 01 L 04 11 16 22 na na na 29 na 55 34 41 34
Daiwa Capital Markets America 01 L 33 H 02 01 L 01 0.1 01 L 06 12 17 22 29 36 na 32 106.0 37 35 40 36 H
DePrince & Assoc. 01 L 32 L 02 02 H 01 0.1 0.2 05 13 18 2.3 2.7 33 22 34 105.2 37 28 30 2.7
Economist Intelligence Unit 01 L 33 H na 01 L 01 01 01 L 04 12 16 22 na na na 31 na 35 na na na
Fannie Mae 01 L 33 H na na 0.1 0.1 0.3 0.7 13 17 21 na na na 32 na 43 29 3.7 32
Georgia State University 01 L 33 H na na 0.1 0.1 0.2 05 13 20 2.3 26 L 41 na 34 na 2.7 2.3 28 23
GLC Financial Economics 01 L 33 H 01 L 01 L 01 0.1 01 L 05 12 18 22 30 35 29 33 104.9 29 46 H 28 30
Goldman Sachs & Co. 01 L na 02 na 01 na na na na 16 na na na na na na 45 29 28 27
Grant Thornton/Diane Swonk 01 L 33 H 02 01 L 01 0.1 01 L 04 13 20 26 33 37 na 35 na 45 26 22 24
IHS Markit 01 L 33 H 02 na 0.1 01 01 L 04 11 17 22 na na na 32 na 49 23 19 20
ING 01 L na 0.2 na na na na 04 13 20 2.7 na na na na na 5.1 na na na
J.P. Morgan Chase 01 L na 02 na na na na 04 11 18 25 na na na na na 35 20 21 24
Loomis, Sayles & Company 01 L 33 H 02 01 L 01 0.1 01 L 03 11 17 22 28 34 2.7 31 106.1 45 24 2.7 24
MacroFin Analytics & Rutgers Bus School 01 L 33 H 02 01 L 01 0.1 0.2 05 13 17 2.2 29 34 2.7 31 106.0 30 21 20 19
Mizuho Research Institute 01 L na na na na na na na na 17 na na na na na na na na na na
Moody's Analytics 01 L 32 L 03 01 L 02 H 02 H 04 H 07 14 H 19 30 H 34 H 43 28 33 na 53 29 28 2.1
Naroff Economic Advisors 01 L 33 H na 02 H 01 01 02 06 14 H 18 24 na na 29 33 105.7 33 33 21 21
NatWest Markets 01 L 32 L 03 02 H 01 02 H 03 0.7 14 H 18 2.3 2.7 37 37 H na na 38 25 31 30
Nomura Securities, Inc. 01 L 33 H na na na na na 04 11 18 na na na na na na 56 38 57 H 36 H
Oxford Economics 01 L 33 H 02 na 0.1 0.1 01 L 05 12 19 26 na na na 33 106.7 50 17 20 19
PNC Financial Senices Corp. 01 L 33 H 02 na 0.1 0.1 0.3 0.6 12 17 2.3 na 3.7 24 33 105.6 40 24 17 19
Regions Financial Corporation 01 L 33 H 02 01 L 01 01 0.2 05 13 17 22 32 39 26 33 105.7 63 35 37 34
S&P Global 01 L 33 H 02 na 0.1 02 H 01 L 02 1.0 19 26 na na na 30 na 41 07 L 13 L 11 L
Scotiabank Group 01 L 33 H na na 01 na na 07 14 H 21 H 23 na na na na na 48 46 H 20 33
Societe Generale 01 L 33 HOlLO0OLL 01 01 01 L 04 12 17 2.1 na na na 32 na 38 22 21 24
Swiss Re 01 L 33 H 04 H OL L 01 02 H 03 05 11 16 21 28 35 na 33 1081 H| 48 34 36 34
The Northern Trust Company 01 L 33 H 03 01 L 01 02 H 02 05 13 18 25 30 37 30 33 1035 41 26 25 26
Thru the Cycle 01 L 33 H 02 01 L 01 0.1 0.2 05 14 H 17 21 28 33 29 32 107.7 40 2.7 39 36 H
TS Lombard 01 L 32 L 04 HO02H02HO02H 03 04 11 18 24 3.2 40 2.3 36 106.0 35 20 20 20
Via Nova Investment Mgt. 01 L 33 H 01 L 01 L 01 0.1 01 L 02 08 14 21 29 34 26 29 105.6 40 25 2.1 21
Wells Fargo 01 L 33 H 01 L 01 L 01 0.1 01 L 04 12 18 24 3.0 38 2.8 3.2 na 38 3.2 38 3.2
November Consensus 0.1 33 02 01 01 01 02 05 12 18 2.3 30 37 27 32 1056 | 4.2 2.1 2.9 2.6
Top10Aw. 01 33 03 01 0.1 0.2 03 0.7 14 20 26 31 39 29 34 106.5 54 37 40 34
Bottom 10 Aw. 0.1 33 0.2 0.1 0.1 0.1 0.1 0.3 10 16 21 28 35 24 30 104.6 31 19 19 19
October Consensus 0.1 33 0.2 0.1 0.1 0.1 0.2 04 11 17 2.3 30 38 26 32 1055 42 25 24 22
Number of Forecasts Changed From A Month Ago:
Down 0 1 5 3 2 2 5 1 1 2 7 8 8 6 4 6 13 4 4 3
Same 41 33 23 20 31 28 17 19 13 22 17 7 10 8 14 9 10 11 9 6
Up o0 1 4 1 1 2 10 19 24 17 14 7 4 4 13 5 16 20 24 26
Diffusion Index  50% 50%  48%  46%  49%  50% 58% 3% 80%  68% 59% 48%  41%  44%  65% 48% 54% 73% 7% 83%
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Second Quarter 2022
Interest Rate Forecasts Key Assumptions
Percent Per Annum - Average For Quarter- Awy. For (Q-Q % Change)
Blue Chip Short-Term ~Intermediate-Term-- Long-Term —Qtr. (SAAR)

Financial Forecasts 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 A, B. C. D. E.

Panel Members Federa Prime LIBOR Com. Treas. Treas. Treas. Treas.  Treas. Treas. Treas. Aaa  Baa State& Home | FedsAdv GDP  Cons. PCE

Funds Bank Rate Paper Bills  Bills  Bills Notes Notes Notes Bond  Corp. Cop. Local Mtg. | FgnEcon|Real Price  Price  Price

Rate  Rate 3-Mo. 1-Mo. 3-Mo. 6-Mo. 1-Yr. 2-Yr.  5Yr. 10Yr. 30Yr. Bond Bond Bonds Rate $index | GDP  Index  Index Index

Amherst Pierpont Securities 02 H 33 HO0O5HO02HUO03HO5HO06HO0IHILI H24H 30 37 45 31 40 H| 1080 44 30 33 29

Naroff Economic Advisors 02 H 33 H na 02 H 02 0.2 0.2 0.6 15 20 26 na na 30 35 106.3 25 28 25 26

Regions Financial Corporation 02 H 33 H 03 02 H 01 0.2 0.2 0.7 14 19 2.3 33 41 2.7 35 105.9 48 29 29 30
ACIMA Private Wealth 01 L 33 H 02 01 L 00OLOOLOLLOLLOSL 13 L 18 L 29 38 14 26 L[ 990 L| 20 11 L 20 12 L

Action Economics 01 L 33 H 02 01 L 01 0.1 0.3 0.6 12 18 2.3 30 38 28 35 105.7 45 22 25 23

Bank of America 01 L na 04 na na na na 07 15 19 22 na na na na na 50 35 30 23

Bank of the West 01 L 33 H 02 01 L 01 0.1 0.2 04 11 18 24 30 38 na 33 105.0 28 25 25 24

Barclays 01 L 33 H na na na na na 05 12 16 2.2 na na na na na 35 17 12 13

BMO Capital Markets 01 L 33 H 02 na 0.1 0.1 0.2 0.6 13 18 2.3 na na na 35 1034 28 2.3 2.7 24

BNP Paribas Americas 01 L na na na na na na 0.7 na 19 24 na na na na na 73 na 14 na

Chan Economics 01 L 33 H 02 01 L 01 0.2 0.3 05 13 17 2.3 30 3.7 26 3.2 1048 31 24 24 22

Chmura Economics & Analytics 01 L 33 H 02 01 L 01 01 01 L 04 11 16 21 27 na na 31 na 45 26 29 na

Comerica Bank 01 L 32 L 03 na 00 L 02 02 05 11 16 23 na na na 31 na 47 28 29 26

Daiwa Capital Markets America 01 L 33 H 02 01 L 01 0.1 0.2 0.7 13 17 22 30 3.7 na 33 107.0 36 32 35 33

DePrince & Assoc. 01 L 32 L 02 02 H 01 0.1 0.2 0.6 15 20 24 30 39 25 36 105.1 33 26 28 26

Economist Intelligence Unit 01 L 33 H na 01 L 01 01 02 04 12 16 23 na na na 32 na 33 na na na

Fannie Mae 01 L 33 H na na 0.2 03 0.5 08 14 18 21 na na na 33 na 40 29 23 2.7

Georgia State University 01 L 33 H na na 0.1 0.2 0.2 0.6 14 2.1 2.7 30 45 na 38 na 49 20 26 22

GLC Financial Economics 01 L 33 H 02 01 L 01 01 02 05 13 19 23 30 36 29 35 104.7 35 42 24 29

Goldman Sachs & Co. 01 L na 02 na 01 na na na na 16 na na na na na na 40 28 29 25

Grant Thornton/Diane Swonk 01 L 33 H 02 01 L 01 0.1 01 L 04 14 2.2 28 35 41 na 3.7 na 35 36 30 33

IHS Markit 01 L 33 H 02 na 0.1 0.1 02 04 11 17 23 na na na 33 na 44 23 19 21

ING 01 L na 02 na na na na 07 16 23 29 na na na na na 50 na na na

J.P. Morgan Chase 01 L na 02 na na na na 04 12 19 26 na na na na na 30 20 25 22

Loomis, Sayles & Company 01 L 33 H 02 01 L 01 01 01 L 03 12 18 23 29 35 21 32 106.1 43 24 29 25

MacroFin Analytics & Rutgers Bus School 01 L 33 H 02 01 L 01 0.1 0.2 05 13 17 2.2 29 34 2.7 31 106.2 28 20 18 20

Mizuho Research Institute 01 L na na na na na na na na 18 na na na na na na na na na na

Moody's Analytics 01 L 32 L 04 01 L 02 0.3 05 09 H 16 22 32 H 38 H 47 30 35 na 31 21 24 25

NatWest Markets 01 L 32 L 03 02 H 01 0.2 0.3 09 H 16 19 24 16 L 26 35 na na 28 2.7 28 29

Nomura Securities, Inc. 01 L 33 H na na na na na 05 13 18 na na na na na na 45 15 08 13

Oxford Economics 01 L 33 H 02 na 0.1 0.1 0.2 05 13 20 2.7 na na na 34 106.2 6.2 20 25 2.2

PNC Financial Senices Corp. 01 L 33 H 03 na 0.1 0.2 0.3 0.7 13 18 24 na 38 24 34 106.0 35 24 2.2 22

S&P Global 01 L 33 H 03 na 0.2 0.2 0.2 0.3 11 20 2.7 na na na 31 na 41 2.3 20 19
Scotiabank Group 01 L 33 H na na 01 na na 09 H 15 22 26 na na na na na 41 48 H 54 39 H

Societe Generale 01 L 33 H 01 L 01 L 01 0.1 01 L 05 13 17 22 na na na 3.2 na 23 21 25 2.2

Swiss Re 01 L 33 H 04 02 H 01 0.2 0.3 05 11 16 21 28 35 na 33 107.7 39 31 2.7 29

The Northern Trust Company 01 L 33 H 03 01 L 01 0.2 03 0.6 14 19 28 33 41 33 35 1025 37 24 2.3 2.3

Thru the Cycle 01 L 33 H 02 01 L 01 0.1 04 0.7 15 18 21 29 34 29 33 1081 H| 30 26 33 2.7

TS Lombard 01 L 32 L 04 02 H 03 H 03 04 05 13 20 2.7 35 43 26 38 104.0 33 24 24 24

Via Nova Investment Mgt. 01 L 33 H 01 L 01 L 01 0.1 01 L 02 08 14 21 29 34 26 29 1058 35 25 2.7 24

Wells Fargo 01 L 33 HO01 L 01 L 01 0.1 01 L 05 14 20 25 33 4.2 3.0 34 na 35 26 3.1 26

November Consensus 01 33 02 01 01 02 02 06 13 18 24 30 38 28 34 |1054 |38 26 26 24

Top10Aw. 0.1 33 04 0.2 0.2 03 04 08 15 2.1 28 33 42 30 36 106.8 5.1 34 33 31

Bottom 10 Awy. 0.1 33 0.2 0.1 0.1 0.1 0.1 0.3 10 16 21 28 35 25 31 104.0 2.7 19 18 19

October Consensus 0.1 33 0.3 0.1 0.1 0.2 0.2 05 12 18 24 31 40 26 34 105.2 38 25 25 22

Number of Forecasts Changed From A Month Ago:

Down 0 1 6 2 3 2 4 1 2 2 6 7 7 5 4 5 12 5 7 7

Same 40 33 23 22 29 27 21 20 16 21 23 8 11 9 15 9 13 12 11 8

Up 1 1 3 0 2 3 7 18 20 18 9 7 4 4 12 6 14 18 19 20

Diffusion Index ~ 51% 50% 45%  46%  49%  52% 5%  72%  74%  70% 54% 50%  43%  47%  63% 53% 53% 69% 66% 69%
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Third Quarter 2022

Interest Rate Forecasts Key Assumptions
Percent Per Annum - Average For Quarter- Awg. For [ e (Q-Q % Change)---------
Blue Chip Short-Term —~Intermediate-Term- Long-Term ~Qtr.— (SAAR)
Financial Forecasts 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 A, B. C. D. E.
Panel Members Federal Prime LIBOR Com. Treas. Treas. Treas. Treas.  Treas. Treas. Treas. Aaa  Baa State& Home | FedsAdv GDP  Cons. PCE
Funds Bank Rate Paper Bills  Bills  Bills Notes Notes Notes Bond  Corp. Cop. Local Mtg. | FgnEcon|Real Price  Price  Price
Rate  Rate 3-Mo. 1-Mo. 3-Mo. 6-Mo. 1-Yr. 2-Yr.  5Yr. 10-Yr. 30-Yr. Bond Bond Bonds Rate $index |GDP  Index  Index Index

Amherst Pierpont Securities 04 H 36 H 08 HO5HO06HO07HO09HI1HI19H26H 34 H 40 H 48 34 43 H| 1085 H| 36 30 31 28
ING 04 H na 0.5 na na na na 08 16 2.3 28 na na na na na 45 na na na
Chan Economics 03 35 0.3 0.3 0.3 03 04 0.7 14 19 25 32 39 28 34 1045 30 24 23 22
BMO Capital Markets 0.2 33 0.2 na 0.1 0.1 0.3 0.7 14 19 2.3 na na na 36 102.6 26 24 29 26
Chmura Economics & Analytics 02 33 03 02 02 02 02 05 12 17 22 28 na na 32 na 33 25 30 na
DePrince & Assoc. 0.2 33 0.2 0.3 0.2 0.2 0.2 0.7 16 2.1 25 32 42 28 38 105.1 28 26 28 26
Economist Intelligence Unit 02 33 na 02 02 03 03 06 13 17 24 na na na 33 na 31 na na na
GLC Financial Economics 0.2 33 02 0.2 0.1 0.2 02 05 14 20 25 34 40 31 39 1043 34 45 H 36 H 26
MacroFin Analytics & Rutgers Bus School 0.2 33 02 01 L 02 02 02 06 13 18 22 29 34 21 32 1065 25 20 19 21
Naroff Economic Advisors 0.2 33 na 0.2 0.2 0.2 0.3 0.7 16 2.1 2.7 na na 31 36 105.6 2.1 26 25 25
Regions Financial Corporation 02 33 04 02 02 03 03 07 15 20 24 34 42 28 36 106.0 36 24 25 25
Thru the Cycle 0.2 33 04 0.2 0.2 03 0.5 08 17 19 2.3 30 36 30 35 108.3 36 25 33 32
ACIMA Private Wealth 01 L 33 0.2 01 L 00O L OOLOLLOLLO4L 22L 27 L 28 37 14 L 25 L] 980 L] 25 13 L 18 1.0
Action Economics 01 L 33 0.2 01 L 01 0.2 04 0.7 12 18 2.3 30 39 28 35 1055 38 26 24 22
Bank of America 01 L na 05 na na na na 09 15 19 22 na na na na na 40 33 26 21
Bank of the West 01 L 33 0.2 01 L 01 0.1 0.2 04 11 18 25 31 39 na 34 104.7 2.7 24 23 22
Barclays 01 L 33 na na na na na 0.7 13 17 22 na na na na na 25 21 2.1 18
BNP Paribas Americas 01 L na na na na na na 09 na 19 25 na na na na na 73 H na 21 na
Comerica Bank 01 L 32 L 04 na 00 L 02 02 05 12 17 23 na na na 31 na 44 25 25 23
Daiwa Capital Markets America 01 L 33 02 01 L 01 02 02 08 14 18 23 30 37 na 34 107.0 34 29 32 30
Fannie Mae 01 L 33 na na 04 05 0.7 1.0 15 18 21 na na na 34 na 33 28 26 26
Georgia State University 01 L 33 na na 01 02 03 06 15 22 28 31 46 na 40 na 42 18 25 20
Goldman Sachs & Co. 01 L na 02 na 02 na na na na 16 na na na na na na 30 23 23 21
Grant Thornton/Diane Swonk 01 L 33 02 01 L 01 01 01 L 05 15 24 29 37 43 na 39 na 33 20 19 19
IHS Markit 01 L 33 02 na 01 01 03 06 13 19 24 na na na 35 na 38 21 20 20
J.P. Morgan Chase 01 L na 02 na na na na 05 14 21 21 na na na na na 25 21 24 21
Loomis, Sayles & Company 01 L 33 02 01 L 01 0.1 02 0.3 12 19 24 30 36 28 33 106.1 38 22 2.6 2.3
Mizuho Research Institute 01 L na na na na na na na na 18 na na na na na na na na na na
Moody's Analytics 01 L 33 04 01 L 02 03 07 10 18 23 33 39 49 H 32 36 na 21 26 24 24
NatWest Markets 01 L 33 03 0.2 0.1 0.2 03 01 L 17 21 24 17 L 27 L 35 na na 20 L 25 2.6 29
Nomura Securities, Inc. 01 L 33 na na na na na 06 14 18 na na na na na na 27 17 11 L 15
Oxford Economics 01 L 33 02 na 01 02 03 06 14 22 28 na na na 35 1055 37 19 24 22
PNC Financial Senices Corp. 01 L 33 03 na 0.2 0.3 04 08 13 18 25 na 39 24 35 106.2 30 24 2.6 24
S&P Global 01 L 33 0.3 na 0.2 0.2 0.3 0.3 12 2.2 28 na na na 33 na 30 2.2 2.3 2.2
Scotiabank Group 01 L 33 na na 01 na na 11 H 16 23 26 na na na na na 33 43 35 32
Societe Generale 01 L 33 01 L 01 L 01 0.1 0.2 0.7 13 18 2.2 na na na 33 na 29 21 25 2.2
Swiss Re 01 L 33 04 0.2 0.1 0.2 0.3 05 10 15 21 28 35 na 33 1074 31 29 20 22
The Northern Trust Company 01 L 33 0.3 01 L 02 03 04 0.6 15 20 28 35 44 36 H 37 102.0 29 2.2 2.2 20
TS Lombard 01 L 32 L 04 0.2 03 03 04 0.6 14 2.3 30 38 46 29 41 102.0 28 28 28 28
Via Nova Investment Mgt. 01 L 33 01 L 01 L 01 0.1 01 L 02 08 15 21 30 35 2.7 30 106.0 35 25 26 22
Wells Fargo 01 L 33 01 L 01 L 01 0.1 01 L 07 15 2.1 2.6 34 4.3 31 3.6 na 41 2.0 2.1 2.0

November Consensus 01 33 03 02 02 02 03 06 14 19 25 32 40 29 35 1051 |33 25 25 2

Top10Aw. 03 34 05 03 03 04 05 0.9 17 23 29 36 44 32 39 106.8 44 32 31 28

Bottom 10 Awg. 0.1 33 02 0.1 01 01 02 03 11 16 21 28 36 26 32 1034 24 19 19 18
October Consensus 0.1 33 03 02 02 02 03 05 13 19 25 32 41 27 35 1049 31 25 24 22

Number of Forecasts Changed From A Month Ago:

Down 0 0 7 3 4 3 3 2 2 2 6 6 6 5 3 3 8 7 5 8
Same 34 33 19 17 22 21 22 18 17 22 24 10 1 8 16 12 14 13 14 9
Up 7 2 6 4 8 8 7 19 19 17 8 6 5 5 12 5 17 15 18 18

Diffusion Index  59% 53%  48%  52%  56%  58%  56% 72%  72% 68%  53%  50% 48% 50%  65% 55% 62%  61% 68% 64%
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Fourth Quarter 2022

Interest Rate Forecasts Key Assumptions
Percent Per Annum -- Average For Quarter- Awg. For (Q-Q % Change)
Blue Chip Short-Term ~Intermediate-Term-- Long-Term ~Qtr.— (SAAR)
Financial Forecasts 1 2 3 4 5 6 7 8 9 10 1 2 B W5 A. B. C. D. E.
Panel Members Federal Prime LIBOR Com. Treas. Treas. Treas. Treas. Treas. Treas. Treas. Aaa  Baa State& Home | Fed's Adv GDP  Cons.  PCE
Funds Bank Rate Paper Bills  Bills  Bills Notes Notes Notes Bond Corp. Cop. Local Mtg. | FgnEcon|Real Price  Price  Price
Rate  Rate 3-Mo. 1Mo. 3Mo. 6-Mo. 1-Yr. 2Yr.  5¥r. 10-Yr. 30-Yr. Bond Bond Bonds Rate $index [GDP Index Index Index

Amherst Pierpont Securities 07 H 38 H 10 H 08 HO09H 10 H 12 H 13 H 22 H 28 H 36 H 42 H 50 H 35 45 Hf 1090 34 31 30 2.7
ING 07 H na 08 na na na na 10 17 23 28 na na na na na 31 na na na
Chan Economics 0.6 38 H 06 0.6 05 0.6 0.7 09 17 2.1 2.7 34 41 30 36 104.0 25 2.3 2.2 21
BMO Capital Markets 05 36 0.5 na 04 04 0.5 0.9 14 20 24 na na na 3.7 1025 23 2.3 2.7 25
Chmura Economics & Analytics 05 37 07 06 06 06 06 08 15 20 25 31 na na 35 na 32 21 27 na
Economist Intelligence Unit 05 36 na 05 04 05 06 08 16 20 27 na na na 36 na 31 na na na
Scotiabank Group 05 35 na na 01 na na 13 H 18 23 26 na na na na na 29 16 13 L 07 L
Bank of America 04 na 08 na na na na 10 16 20 22 na na na na na 20 34 25 21
BNP Paribas Americas 04 na na na na na na 10 na 20 25 na na na na na 37 H na 26 na
NatWest Markets 04 35 04 05 0.2 05 0.6 13 H 19 2.2 25 17 L 27 L 35 na na 20 25 26 2.7
Nomura Securities, Inc. 04 35 na na na na na 08 15 19 na na na na na na 15 L 22 2.1 2.0
Thru the Cycle 04 35 0.5 04 04 06 0.7 08 18 2.1 24 32 39 32 3.7 1091 H| 27 24 35 29 H
TS Lombard 04 35 06 04 05 05 06 08 16 25 32 40 48 31 43 1000 28 28 28 28
DePrince & Assoc. 03 34 04 04 03 03 04 08 18 2.3 2.7 35 44 30 40 105.2 23 2.7 28 26
Fannie Mae 03 34 na na 0.6 0.7 0.9 11 16 19 21 na na na 34 na 2.7 28 26 25
Naroff Economic Advisors 03 34 na 0.3 04 04 0.5 08 17 2.2 29 na na 34 38 105.0 18 24 23 23
Regions Financial Corporation 03 33 L 04 03 02 03 04 09 16 21 25 35 43 29 37 106.1 34 21 23 24
Swiss Re 03 35 0.6 03 0.2 03 0.4 0.6 12 16 22 30 37 na 34 107.0 18 2.7 14 18
Action Economics 0.2 33 L 02 0.2 03 04 0.5 08 13 18 2.3 30 39 29 35 1053 na na na na
Comerica Bank 0.2 33 L 04 na 0.1 0.2 0.3 0.6 12 17 2.3 na na na 32 na 37 H 24 24 24
Daiwa Capital Markets America 02 33 L 04 03 03 03 03 10 16 20 24 33 40 na 36 108.0 31 21 30 28
GLC Financial Economics 0.2 34 03 0.2 0.2 0.3 03 0.6 16 21 29 41 47 31 40 1040 33 37 H 36 H 23
MacroFin Analytics & Rutgers Bus School 0.2 33 L 02 01 L 02 0.2 0.3 0.6 14 18 2.2 30 34 28 3.2 106.7 2.1 20 20 20
Oxford Economics 0.2 33 L 04 na 0.2 03 0.5 0.6 15 23 29 na na na 35 104.7 2.1 22 2.7 23
PNC Financial Senices Corp. 02 33 L 04 na 04 04 06 09 14 19 25 na 40 25 36 1065 25 26 29 27
S&P Global 02 33 L 03 na 02 02 03 04 14 23 29 na na na 34 na 22 25 28 25
The Northern Trust Company 0.2 34 04 0.2 03 04 0.6 0.7 16 2.1 28 36 45 38 H 39 101.0 26 20 2.2 20
ACIMA Private Wealth 01 L 33 L 02 01 L 00O L OO LOLLOL L O4L 12 1L 17 L 28 37 14 L 25 L] 970 L) 15 L 09 L 19 12
Bank of the West 01 L 33 L 02 01 L 01 0.1 0.2 04 12 19 26 32 40 na 35 1045 26 2.3 22 21
Barclays 01 L 33 L na na na na na na na na na na na na na na 20 24 24 2.1
Georgia State University 01 L 33 L na na 0.1 0.2 0.3 0.7 15 2.3 29 31 47 na 41 na 34 19 26 21
Goldman Sachs & Co. 01 L na 03 na 02 na na na na 18 na na na na na na 18 20 21 18
Grant Thornton/Diane Swonk 01 L 33 L 02 0.2 0.1 0.1 0.2 05 15 24 30 3.7 43 na 40 na 2.1 29 28 26
IHS Markit 01 L 33 L 02 na 0.1 01 03 0.7 14 20 26 na na na 36 na 30 21 20 19
J.P. Morgan Chase 01 L na na na na na na na na na na na na na na na 23 21 23 20
Loomis, Sayles & Company 01 L 33 L 02 01 L 01 0.1 0.2 04 12 20 25 3.2 38 29 34 106.1 35 21 24 21
Mizuho Research Institute 01 L na na na na na na na na 18 na na na na na na na na na na
Moody's Analytics 01 L 33 L 05 01 L 03 04 08 11 18 23 33 39 50 H 32 36 na 18 2.3 24 23
Societe Generale 01 L 33 L0l L O0lL 01 02 04 08 14 18 23 na na na 33 na 17 22 26 23
Via Nova Investment Mgt. 01 L 33 L 01 L 01 L 01 0.1 01 L 03 09 16 2.2 31 36 28 31 106.0 30 25 26 20
Wells Fargo 01 L 33 L 01 L 01 L 01 0.1 02 09 17 2.1 26 34 43 31 37 na 37 H 16 15 16

November Consensus 03 34 04 03 03 03 05 08 15 20 26 33 41 30 36 |[1049 |26 24 25 2.2

Top 10 Awy. 05 36 0.7 05 05 06 0.7 11 18 24 30 37 46 33 40 1070 34 29 30 21

Bottom 10 Aw. 0.1 33 0.2 0.1 0.1 0.1 02 05 12 17 22 29 37 21 32 102.8 18 18 19 17
October Consensus 0.2 33 04 02 02 03 04 0.7 14 20 26 33 42 28 36 104.7 25 25 24 2.1

Number of Forecasts Changed From A Month Ago:

Down 2 1 4 1 2 1 5 2 2 2 7 4 5 3 3 2 10 10 7 5
Same 22 23 16 15 19 20 14 15 13 22 19 12 1 8 15 13 18 13 13 12
Up 17 1 1 8 13 1 13 20 21 15 10 6 6 7 13 5 10 1 16 17

Diffusion Index  68% 64%  61%  65% 66% 66% 63% 74%  76% 67%  54%  55% 52%  61%  66% 58% 50%  51% 63% 68%
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First Quarter 2023

Interest Rate Forecasts Key Assumptions
Percent Per Annum - Average For Quarter- Aw. For (Q-Q % Change)
Blue Chip Short-Term ~Intermediate-Term-- Long-Term ~Qtr.— (SAAR)

Financial Forecasts 1 2 34 5 6 7 8 9 10 1 2 13 W 5 A B. C. D. E.

Panel Members Federa Prime LIBOR Com. Treas. Treas. Treas. Treas.  Treas. Treas. Treas. Aaa  Baa State& Home | FedsAdv GDP  Cons. PCE

Funds Bank Rate Paper Bills Bills Bils Notes Notes Notes Bond Com. Cop. Local Mtg. |FgnEcon|Real Price  Price  Price

Rate  Rate 3-Mo. 1-Mo. 3-Mo. 6-Mo. 1-Yr. 2. 5Yr 10-Yr. 30-Yr. Bond Bond Bonds Rate $index |GDP  Index  Index  Index

Chmura Economics & Analytics 10 H41l H 12 10H1L0 10 10 11 19 24 29 34 na na 37 na 31 24 29 na
Amherst Pierpont Securities 09 40 13 H10H 11 H 12 H 14 H 15 H 24 H 30H 38 H 44 H 52 H 37 47 109.0 32 33 H 30 2.7
ING 09 na 11 na na na na 13 18 23 21 na na na na na 30 na na na
Chan Economics 08 40 09 08 0.7 08 09 11 19 23 29 36 43 32 38 1040 23 23 2.2 2.1
Scotiabank Group 08 38 m na 04 na na 15 H 19 24 27 na na na na na 29 24 14 L 22
BMO Capital Markets 07 38 0.7 na 0.6 07 08 11 16 2.1 25 na na na 38 1029 23 22 25 23
Economist Intelligence Unit 0.7 38 m 07 07 08 08 11 19 23 29 na na na 38 na 17 na na na
Thru the Cycle 07 38 08 0.7 0.7 08 08 09 17 2.1 24 32 40 32 37 1096 H| 22 24 3.0 26
NatWest Markets 06 38 06 07 na na na na na na na na na 35 na na na na na na
Daiwa Capital Markets America 05 36 0.6 05 05 06 0.6 12 18 22 25 35 42 na 39 108.0 28 2.7 3.0 28
Action Economics 04 35 04 04 04 05 06 09 13 18 23 31 39 29 35 105.1 na na na na
BNP Paribas Americas 04 na na na na na na 11 na 20 25 na na na na na 06 na 24 na
Comerica Bank 04 35 0.7 na 03 05 05 08 14 2.0 26 na na na 36 na 36 H 23 23 24
DePrince & Assoc. 04 36 0.6 0.6 05 05 05 10 2.0 25 28 38 46 32 42 1055 23 2.7 28 26
Grant Thornton/Diane Swonk 04 35 04 03 03 03 04 0.7 16 25 30 38 45 na 40 na 19 24 24 22
MacroFin Analytics & Rutgers Bus School 0.4 35 04 04 04 04 05 08 16 2.0 25 32 36 L 30 34 106.9 20 20 2.0 19
Naroff Economic Advisors 04 35 na 05 04 05 0.7 10 19 25 31 na na 35 40 1050 18 22 23 23
Nomura Securities, Inc. 04 35 na na na na na 09 16 19 na na na na na na 15 23 24 21
Oxford Economics 04 35 06 na 04 05 06 0.7 16 24 29 na na na 36 104.2 2.7 24 24 25
PNC Financial Senices Corp. 04 35 06 na 06 06 07 10 14 20 26 na 40 26 37 106.6 24 25 32 H 29
Regions Financial Corporation 04 36 05 03 03 04 05 10 17 22 27 36 45 30 38 106.0 28 19 21 20
S&P Global 04 35 0.5 na 04 05 0.5 0.6 16 25 30 na na na 35 na 26 22 2.3 26
Swiss Re 04 36 0.6 04 03 04 0.5 0.7 12 16 22 30 38 na 34 1065 15 25 15 17
TS Lombard 04 35 0.6 04 0.6 06 0.8 1.0 18 2.7 34 42 50 33 45 100.0 28 28 28 28
Bank of the West 03 35 0.5 04 04 04 04 0.6 14 2.2 28 35 43 na 3.7 104.6 25 21 20 20
GLC Financial Economics 03 34 04 03 03 03 04 06 17 23 32 43 50 35 44 1045 23 24 24 29
The Northern Trust Company 03 35 06 03 04 06 08 09 17 23 28 38 41 40 41 1000 24 20 20 22
Via Nova Investment Mgt. 03 33 L 04 0.3 03 04 0.5 0.6 13 20 25 35 40 32 36 106.0 30 25 25 20
Moody's Analytics 0.2 33 L 07 0.2 04 05 0.9 12 19 24 34 39 5.1 34 3.7 na 24 21 24 2.3
ACIMA Private Wealth 01 L33 L02LOLLOOLOOLOLLOLLO4AL 121L 16 L 27 L 37 13 24 970 L] 20 10 L 20 11
Barclays 01 L 33 L na na na na na na na na na na na na na na 20 29 2.0 2.7
Georgia State University 01 L33 L m na 01 02 03 07 16 24 31 32 48 na 42 na 23 21 25 22
Goldman Sachs & Co. 01 L na 03 na 02 na na na na 20 na na na na na na 18 21 21 18
IHS Markit 01 L 33 L 03 na 0.1 0.2 0.5 08 15 2.2 2.7 na na na 38 na 23 22 2.1 20
Loomis, Sayles & Company 01 L 33 L 02LO01L 0L 01 02 05 13 21 26 33 39 30 36 106.1 30 22 23 21
Mizuho Research Institute 01 L na na na na na na na na 18 na na na na na na na na na na
Societe Generale 01 L 33 L 021L01L 03 04 06 10 15 19 23 na na na 34 na 23 21 25 22
Wells Fargo 01 L 33 L 02 L 01 L 01 0.2 0.3 11 18 2.2 26 35 44 3.2 38 na 28 16 14 L 16
November Consensus 04 36 06 05 04 05 06 09 16 22 27 36 44 31 38 (1049 |24 23 24 23
Top10Aw. 08 38 09 0.7 0.7 08 09 12 19 25 32 39 48 35 42 107.0 30 2.7 28 2.1

Bottom 10 Awg. 0.1 33 0.3 0.2 0.2 03 04 0.6 13 18 23 32 39 29 34 102.7 17 20 19 19

October Consensus 0.3 34 04 03 03 04 05 08 15 2.1 2.7 34 43 29 37 104.6 24 24 23 22

Number of Forecasts Changed From A Month Ago:

Down 1 1 2 1 2 2 4 2 2 2 4 3 3 2 0 2 6 10 3 7
Same 24 20 16 14 19 15 14 16 14 17 18 10 12 10 17 12 19 10 20 12

Up 12 12 1 8 10 12 11 15 16 16 10 7 5 5 12 6 8 9 8 10

Diffusion Index ~ 65% 67% 66% 65% 63% 67% 62% 0%  72%  70% 59% 60% 55%  59%  T1% 60% 53%  48% 58% 55%
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International Interest Rate And Foreign Exchange Rate Forecasts

Fed Fund Target Rate

United States

10 Yr. Gov't Bond Yield %

Fed's AFE $ Index

[Blue Chip Forecasters In 3 Mo. [ In6 Mo. [In 12 Mo.
Barclays 0.13 0.13 -
BMO Capital Markets 0.13 0.13 0.38
IHSMarkit - - -
ING Financial Markets 0.13 0.13 0.38
Mizuho Research Institute 0.13 0.13 0.13
Moody's Analytics 0.13 0.13 0.13
Northern Trust 0.13 0.13 0.13
Oxford Economics 0.13 0.13 0.38
S&P Global 0.12 0.13 0.13
Scotiabank 0.13 0.13 0.13
TS Lombard 0.13 0.13 0.38
Wells Fargo 0.13 0.13 0.13
|Novem ber Consensus 0.13 0.13 0.23
High 0.13 0.13 0.38
Low 0.12 0.13 0.13
Last Months Avg. 0.14 0.14 0.19

Policy-Rate Balance Ra

te

IN3Mo. [ In6 Mo. [In 12 Mo.
1.50 1.55 --
1.70 1.75 1.95
1.61 1.70 1.98
1.75 2.00 2.25
1.70 1.75 1.75
1.70 1.92 2.30
1.60 1.75 2.00
2.00 2.19 2.56
1.68 1.85 2.16
1.75 2.05 2.25
1.60 1.80 2.50
1.70 1.90 2.10
1.69 1.85 2.16
2.00 2.19 2.56
1.50 1.55 1.75
1.57 1.78 2.07

Japan

[Blue Chip Forecasters

IN3 Mo. [ In6 Mo. [In 12 Mo.

10 Yr. Gov't Bond Yield %

IN3Mo. [ In6 Mo. [In 12 Mo.

Barclays 0.10 0.10 -

BMO Capital Markets -0.10 -0.10 -0.10
IHSMarkit - - --

ING Financial Markets -0.10 -0.10 -0.10
Mizuho Research Institute -0.10 -0.10 -0.10
Moody's Analytics -0.10 -0.10 -0.10
Nomura Securities - - -

Northern Trust -0.10 -0.10 -0.10
Oxford Economics -0.05 -0.05 -0.05
S&P Global -0.10 -0.10 -0.10
Scotiabank -0.10 -0.10 -0.10
TS Lombard -0.10 -0.10 -0.10
Wells Fargo -0.10 -0.10 -0.10
|Novem ber Consensus -0.08 -0.08 -0.10
High 0.10 0.10 -0.05
Low -0.10 -0.10 -0.10
Last Months Avg. -0.08 -0.08 -0.10

0.05 0.05 -

0.10 0.10 0.10
0.00 0.00 0.00
0.10 0.11 0.11
0.03 0.02 0.01
0.10 0.10 0.10
0.09 0.08 0.05
0.02 0.00 0.01
0.10 0.30 0.80
0.10 0.10 0.15
0.07 0.09 0.15
0.10 0.30 0.80
0.00 0.00 0.00
0.06 0.10 0.16

Official Bank Rate

United Kingdom

IN3Mo. | In6Mo. [ In12 Mo.
104.4 103.6 102.4
104.7 105.5 108.4
105.0 103.5 102.0
106.7 106.2 104.7
104.0 102.0 100.0
105.0 104.2 103.5
106.7 106.2 108.4
104.0 102.0 100.0
104.0 103.8 102.7

Yen per US$

IN3Mo. [ In6Mo. [ In12 Mo.
111.0 112.0 -
110.0 110.0 111.0
112.9 112.5 110.8
112.0 113.0 118.0
113.0 113.0 113.0
109.5 108.7 107.7
113.0 114.0 115.0
112.0 111.0 110.0
113.5 113.0 111.8
110.0 110.0 110.1
113.0 113.0 115.0
110.0 108.0 106.0
115.0 117.0 118.0
111.9 111.9 112.2
115.0 117.0 118.0
109.5 108.0 106.0
110.3 110.3 110.4

[Blue Chip Forecasters

IN3Mo. [ In6 Mo. [In 12 Mo.

10 Yr. Gilt Yields %

IN3Mo. [ In6 Mo. [In 12 Mo.

Barclays 0.10 0.10 -

BMO Capital Markets 0.25 0.50 0.75
IHSMarkit - - -

ING Financial Markets 0.10 0.10 0.25
Moody's Analytics 0.10 0.10 0.21
Nomura Securities - - -

Northern Trust 0.25 0.50 0.75
Oxford Economics 0.25 0.25 0.50
S&P Global 0.10 0.10 0.10
Scotiabank 0.50 0.50 1.00
TS Lombard 0.10 0.10 0.25
Wells Fargo 0.25 0.50 0.50
[November Consensus 0.20 0.28 0.48
High 0.50 0.50 1.00
Low 0.10 0.10 0.10
Last Months Avg. 0.10 0.10 0.18

0.75 0.85 -

0.90 1.00 1.25
1.10 1.20 1.30
0.87 1.06 1.59
1.25 1.50 1.75
1.24 1.34 1.66
0.78 0.89 1.08
1.00 1.40 1.90
1.25 1.40 1.60
1.02 1.18 1.52
1.25 1.50 1.90
0.75 0.85 1.08
0.83 1.02 1.32

SNB Policy Rate

Switzerland

10 Yr. Gov't Bond Yield %

[Blue Chip Forecasters In 3 Mo. [ In6 Mo. [In 12 Mo.
Barclays -0.75 -0.75 -
IHSMarkit -- - --
ING Financial Markets -0.75 -0.75 -0.75
Moody's Analytics -0.75 -0.75 -0.75
Nomura Securities - - -
Northern Trust -0.75 -0.75 -0.75
Oxford Economics -0.75 -0.75 -0.75
S&P Global -0.75 -0.75 -0.75
Scotiabank -- -- -
TS Lombard -0.75 -0.75 -0.75
|Novem ber Consensus -0.75 -0.75 -0.75
High -0.75 -0.75 -0.75
Low -0.75 -0.75 -0.75
Last Months Avg. -0.75 -0.75 -0.75

O/N MMkt Fnancing Ra

te

IN3Mo. [ In6 Mo. [In 12 Mo.
-0.15 -0.10 0.00
-0.24 -0.23 -0.10
-0.10 -0.05 0.10
0.02 0.08 0.20
-0.12 -0.03 0.15
-0.15 0.05 0.35
-0.12 -0.05 0.12
0.02 0.08 0.35
-0.24 -0.23 -0.10
-0.19 -0.07 0.13

Canada

10 Yr. Gov't Bond Yield %

IN3Mo. [ In6 Mo. [In 12 Mo.

1.70 1.75 1.85

[Blue Chip Forecasters IN3Mo. [ In6 Mo. [In 12 Mo.
Barclays 0.25 0.25 -
BMO Capital Markets 0.25 0.25 0.75
IHSMarkit - - -
ING Financial Markets 0.25 0.25 0.50
Moody's Analytics 0.25 0.25 0.25
Nomura Securities - - -
Northern Trust 0.25 0.25 0.50
Oxford Economics 0.25 0.25 0.50
S&P Global 0.25 0.25 0.25
Scotiabank 0.25 0.25 0.75
TS Lombard 0.25 0.25 0.25
Wells Fargo 0.25 0.25 0.50
[November Consensus 0.25 0.25 0.47
High 0.25 0.25 0.75
Low 0.25 0.25 0.25
Last Months Avg. 0.25 0.25 0.36

1.70 2.00 2.25
1.52 1.70 2.06
1.60 1.75 2.00
1.80 2.02 2.37
1.56 1.72 2.14
1.65 1.75 1.95
1.55 1.75 2.45
1.85 1.95 2.20
1.66 1.82 2.14
1.85 2.02 2.45
1.52 1.70 1.85
1.48 1.74 2.06

US$ per Pound Sterling

IN3Mo. [ In6Mo. [ In12 Mo.
1.40 1.39 -
1.37 1.38 1.39
1.36 1.36 1.37
1.38 1.37 1.34
1.44 1.47 1.52
1.37 1.41 1.51
1.36 1.38 1.39
1.37 1.38 1.41
1.38 1.39 1.40
1.38 1.40 1.42
1.35 1.38 1.40
1.35 1.34 1.35
1.38 1.39 1.41
1.44 1.47 1.52
1.35 1.34 1.34
1.40 1.41 1.43

CHF per US$

IN3Mo. | In6Mo. [ In12 Mo.
0.92 0.91 --
0.93 0.93 0.94
0.93 0.96 1.01
0.90 0.88 0.82
0.95 0.94 0.93
0.93 0.92 0.91
0.95 0.95 0.93
0.92 0.93 0.93
0.94 0.94 0.96
0.92 0.92 0.92
0.93 0.93 0.93
0.95 0.96 1.01
0.90 0.88 0.82
0.92 0.92 0.92

C$ per US$

IN3Mo. | In6Mo. [ In12 Mo.
1.24 1.23 -
1.23 1.22 1.21
1.25 1.24 1.21
1.23 1.22 1.23
1.26 1.25 1.24
1.24 1.23 1.21
1.26 1.24 1.23
1.27 1.27 1.27
1.23 1.25 1.26
1.22 1.22 1.20
1.26 1.26 1.26
1.25 1.23 1.20
1.25 1.24 1.23
1.27 1.27 1.27
1.22 1.22 1.20
1.25 1.24 1.24
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International Interest Rate And Foreign Exchange Rate Forecasts

Official Cash Rate

[Blue Chip Forecasters

INn3Mo. | In6Mo. [In12 Mo.

Barclays 0.10 0.10 --

IHSMarkit - - -

ING Financial Markets 0.10 0.10 0.10
Mizuho Research Institute -- - --

Moody's Analytics 0.10 0.10 0.10
Nomura Securities -- -- --

Northern Trust 0.10 0.10 0.10
Oxford Economics 0.08 0.10 0.10
S&P Global 0.10 0.10 0.10
Scotiabank 0.10 0.10 0.10
TS Lombard 0.10 0.10 0.25
[November Consensus 0.10 0.10 0.12
High 0.10 0.10 0.25
Low 0.08 0.10 0.10
Last Months Avg. 0.09 0.10 0.12

Main Refinancing Rate

[Blue Chip Forecasters

INn3Mo. | In6Mo. [InI2Mo.

Australia

10 Yr. Gov't Bond Yield %

IN3Mo. [ In6Mo. [In12 Mo.

1.70 1.75 1.80

1.34 1.28 1.41
1.90 2.00 2.10
1.95 2.17 2.48
1.38 1.85 2.36
1.85 2.05 2.75
1.69 1.85 2.15
1.95 2.17 2.75
1.34 1.28 141
1.47 1.74 2.07
| Euro area

USS per A$

In3Mo. [ In6Mo. [In12 Mo.

0.74 0.75 -

0.72 0.72 0.72
0.73 0.75 0.75
0.73 0.74 0.75
0.73 0.74 0.78
0.73 0.74 0.75
0.74 0.74 0.75
0.73 0.73 0.74
0.74 0.74 0.72
0.75 0.80 0.85
0.73 0.75 0.76
0.75 0.80 0.85
0.72 0.72 0.72
0.74 0.75 0.76

USS$ per Euro

In3Mo. [ In6 Mo. [In 12 Mo.

Barclays 0.00 0.00 -- 1.18 1.18 --

BMO Capital Markets 0.00 0.00 0.00 1.18 1.19 1.21

IHSMarkit - - - 1.15 1.15 1.15

ING Financial Markets 0.00 0.00 0.00 1.17 1.15 1.11

Mizuho Research Institute 0.00 0.00 0.00 1.16 1.16 1.16

Moody's Analytics 0.00 0.00 0.00 1.19 1.20 1.27

Nomura Securities -- - -- 1.15 1.17 1.22

Northern Trust 0.00 0.00 0.00 1.16 1.18 1.19

Oxford Economics 0.00 0.00 0.00 1.16 1.18 1.20

S&P Global 0.00 0.00 0.00 1.19 1.20 1.21
Scotiabank 0.00 0.00 0.00 1.15 1.15 1.14

TS Lombard 0.00 0.00 0.00 1.16 1.18 1.22

Wells Fargo -0.50 -0.50 -0.50 1.14 1.14 1.16
|N0vember Consensus -0.05 -0.05 -0.05 1.16 1.17 1.19

High 0.00 0.00 0.00 1.19 1.20 1.27

Low -0.50 -0.50 -0.50 1.14 1.14 1.11

Last Months Avg. -0.05 -0.05 -0.05 1.18 1.19 1.20

10 Yr. Gov't Bond Yields %
Germany France Italy Spain
[Blue Chip Forecasters IN3Mo. [ INn6Mo. [In12Mo.[ In3Mo. [ INn6Mo. [In12Mo.] In3Mo. [ INn6Mo. [In12Mo.| In3 Mo. [ In6 Mo. [ In 12 Mo.
Barclays -0.30 -0.25 - - - - -- - - -- - -
BMO Capital Markets -0.20 -0.20 -0.10 - - - -- - - -- - -
ING Financial Markets -0.15 -0.10 0.10 0.25 0.40 0.35 1.00 1.10 1.00 0.60 0.70 0.70
Mizuho Research Institute -0.15 -0.15 -0.15 -- -- -- -- -- -- -- -- --
Moody's Analytics -0.24 -0.20 -0.03 0.01 0.05 0.22 0.88 0.92 1.06 0.35 0.36 0.53
Northern Trust -0.10 0.00 0.20 0.30 0.45 0.70 0.95 1.10 1.35 0.60 0.75 0.90
Oxford Economics 0.00 0.08 0.23 0.34 0.41 0.56 1.15 1.30 1.61 0.73 0.88 1.18
S&P Global -0.22 -0.12 0.10 0.09 0.22 0.44 0.92 1.15 1.42 0.49 0.63 0.86
TS Lombard -0.20 0.20 0.70 -0.25 0.15 0.65 0.57 0.97 1.47 0.07 0.47 0.97
Wells Fargo -0.15 -0.10 0.15 -- -- -- -- -- -- -- -- --
[November Consensus -0.17 -0.08 0.13 0.12 0.28 0.49 0.91 1.09 1.32 0.47 0.63 0.86
High 0.00 0.20 0.70 034 0.45 0.70 1.15 1.30 161 0.73 0.88 1.18
Low -0.30 -0.25 -0.15 -0.25 0.05 0.22 0.57 0.92 1.00 0.07 0.36 0.53
Last Months Avg. -0.26 -0.16 0.04 0.06 0.21 041 0.84 1.03 1.24 0.42 0.58 0.77
Consensus Forecasts Consensus Forecasts
10-year Bond Yields vs U.S. Yield Policy Rates vs U.S. Target Rate
Current In 3 Mo. In 6 Mo. In 12 Mo. Current In 3 Mo. In 6 Mo. In 12 Mo.

Japan -1.57 -1.62 -1.76 -2.02 Japan -0.23 -0.21 -0.05 -0.33
United Kingdom -0.51 -0.68 -0.67 -0.65 United Kingdom -0.03 0.07 0.15 0.25
Switzerland -1.70 -1.81 -1.90 -2.05 Switzerland -0.88 -0.88 -0.88 -0.98
Canada -0.01 -0.03 -0.03 -0.02 Canada 0.13 0.12 0.12 0.24
Australia 0.14 0.00 0.00 -0.01 Australia -0.03 -0.03 -0.03 -0.11
Germany -1.77 -1.86 -1.93 -2.03 Euro area -0.13 -0.17 -0.18 -0.28
France -1.41 -1.57 -1.57 -1.68

Italy -0.71 -0.78 -0.76 -0.85

Spain -1.15 -1.22 -1.22 -1.31
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Viewpoints:
Global Growth Slowdown to Continue. The global economy
has contended with a myriad of issues in recent months. Starting
in the summer, the Delta variant emerged and proved to be more
contagious than prior strains of the virus. Outbreaks across the
major developed and emerging economies saw a partial reimpo-
sition of government-enforced restrictions around the world. In
addition, out of an abundance of caution on the health front, con-
sumers voluntarily restricted their activities, delaying their return
to normal life and regular spending patterns. These restrictions,
both voluntary and involuntary, have had negative implications
for global economic growth, and are still issues the global econ-
omy is working through. In addition to COVID-related disrup-
tions, growth prospects in China have dwindled over the past few
months amid President Xi Jinping's goal for common prosperity.
A harsh regulatory crackdown on multiple sectors has resulted in
a sell-off in local Chinese equity markets and waning confidence
toward China as an investment destination. On top of the regula-
tory crackdown, but not completely distinct, have been concerns
regarding the sustainability of China's real estate sector as well as
the financial problems at Evergrande. China's real estate industry
has experienced a notable slowdown recently, and with the in-
dustry and related activities accounting for close to 30% of Chi-
na's economy, a lack of confidence in the property sector has
contributed to a marked deceleration in the Chinese economy.

While we recognized and appreciated the headwinds facing the
global economy, we thought these issues would be temporary
and have only a modest impact on global output. Over the past
few months, the economic effects of the Delta variant and Chi-
na's softening growth outlook have proved to be more severe
than initially expected. To that point, high frequency measures of
global economic activity softened over the course of Q3. The
global manufacturing PMI moved lower over the course of the
quarter, while the services PMI trended downward in Q3 as a
result of COVID-related restrictions. In our view, COVID issues
and China's recent struggles will not be going away just yet. As
we head into the winter and holiday months in the Northern
Hemisphere, another wave of virus infections seems more than
likely. Reports from sector analysts also indicate there is poten-
tial for a significant energy shortage and an energy crisis could
be looming. Should these concerns materialize, global manufac-
turing, and particularly Chinese manufacturing, could experience
another setback, while domestic and international travel would
likely be disrupted yet again. As we think about these issues and
update our global economic outlook, we again recognize that
global economic growth is on a downward trajectory. As a result,
we revised our global GDP forecast lower and now forecast the
global economy to grow 5.8% this year. This month's forecast
update marks the third downward revision in as many months to
our global GDP forecast and a sharp downward adjustment from
the 6.5% global economic expansion we forecast back in Febru-
ary. We also believe the risks to our current forecast remain tilt-
ed to the downside. Should the energy shortage intensify and
another COVID wave materialize, at least one more downward
revision to the global growth outlook could be appropriate. The
economic impact, should these risks manifest and persist for a
period of time, could also spillover into 2022 and complicate the

A Sampling of Views on the Economy, Financial Markets and Government Policy
Excerpted from Recent Reports Issued by our Blue Chip Panel Members and Others

global growth picture next year. For now, we forecast global
growth in excess of 4% next year, which represents above-trend
growth for the global economy. Should COVID continue to be
an issue and China's economy decelerate even further, we could
eventually revise our 2022 outlook to show just pre-COVID,
trend-style growth prospects for the global economy.

Slower Growth Hasn't Stopped Central Bank Tightening.
Despite less optimistic growth prospects, central banks around
the world continue to tighten monetary policy, or have at least
started the process of preparing financial markets for an immi-
nent tightening. Just recently, the Reserve Bank of New Zealand
(RBNZ) lifted its Cash Rate 25 bps to 0.50%, the first rate hike
in New Zealand since 2014. In Norway, the Norges Bank raised
its Deposit Rate 25 bps, taking the main policy rate to 0.25%,
while also providing forward guidance for additional rate hikes
before the end of this year. In addition, Bank of Canada (BoC)
policymakers continue to signal a further tapering of asset pur-
chases is likely. But perhaps the most significant monetary policy
developments have come from the Bank of England (BoE). In
recent weeks, BoE policymakers have started to signal interest
rate hikes could be forthcoming in the very near future, probably
as early as November. Hawkish rhetoric from Governor Andrew
Bailey saw financial market participants dramatically bring for-
ward expectations for interest rate hikes in the United Kingdom.
We have also adjusted our view for BoE monetary policy as
well. Given hawkish commentary from Bailey and other BoE
members, we now expect the Bank of England to raise interest
rates 15 bps to 0.25% at the November meeting, a much earlier
forecast than we previously expected.

In just about all cases of central bank monetary policy tightening,
we can point to rising inflation and inflation expectations as the
justification. Across the G10, inflation has risen significantly
over the past 12 months, especially in economies where COVID-
related restrictions have been eased and vaccination rates are
relatively high. Inflation in the United States, United Kingdom,
Canada and New Zealand is currently above target, while poli-
cymakers at those central banks seem to be more concerned that
price growth may not be as transitory as initially thought. As far
as inflation expectations, breakeven inflation rates have jumped
in many of the major developed economies over the past few
months. To that point, five-year breakeven rates, a benchmark
gauge for future inflation, in the U.S., U.K., Eurozone and Cana-
da have trended higher as supply chain disruptions persist and as
commodity prices are likely to stay elevated for the time being.
Even in Japan, where inflation has failed to reach the Bank of
Japan's inflation target for years, price expectations have risen
and the five-year breakeven rate remains in positive territory.
However, it is our sense that financial markets may be priced too
aggressively for tightening from select central banks. Granted,
we agree on the direction of monetary policy, and we believe
policy rates will generally move higher; however, we disagree
with the timing and, in some cases, the magnitude of these rate
hikes. Starting with the U.K., we believe financial markets have
turned too hawkish on the Bank of England. Again, we agree
interest rates will be lifted in the U.K. come November and will
be raised further in 2022; however, financial markets expect the



Exhibit___(YS-4)
PAGE 15 OF 19

NOVEMBER 1, 2021 B BLUE CHIP FINANCIAL FORECASTS B 13

Bank of England to raise interest rates to 0.75% over the next six
months. In our view, the Bank of England will take a more
measured approach to lifting interest rates as the economy has
recently demonstrated uneven growth amid rising COVID cases
and energy shortages. In the next six months, we forecast the
BoE policy rate to rise to 0.25% and for financial markets to
eventually scale back expectations for rate hikes in the United
Kingdom. The same can be said in Canada where markets are
priced for at least one 25-bp rate hike at the Bank of Canada's
April meeting. In our view, the Canadian economy is strong
enough to justify a reduction in asset purchases this year, alt-
hough we believe the initial BoC rate hike will not come until the
second half of 2022. Similar to the Bank of England, we believe
financial markets will adjust to our view on Canadian monetary
policy in the not too distant future. And in the emerging markets,
we believe markets are still priced for too much tightening at
some of the major developing economy central banks, in particu-
lar the Brazilian Central Bank (BCB) and Reserve Bank of India
(RBI). Elevated inflation and currency weakness are valid con-
cerns in Brazil; however, we believe the BCB will not look to
disrupt the economic recovery too severely with overly aggres-
sive monetary tightening. Indeed, we expect BCB policymakers
to turn more hawkish through the end of this year, although mar-
kets may be priced for too aggressive tightening in 2022. In In-
dia, the economy is surely recovering from the devastating sec-
ond wave of COVID infections earlier in the year. But, with
inflation prospects somewhat subdued and the recovery still frag-
ile, we expect the RBI to keep monetary policy ultra-
accommodative for the foreseeable future.

U.S. Dollar Strength Could Persist into 2022. The external
environment we highlighted above should, in our view, be con-
ducive to U.S. dollar strength through at least the end of this
year. We believe a decelerating global economy that is still fac-
ing serious and potentially longer-term risks, should attract safe-
haven capital flows toward the U.S. dollar. As safe-haven flows
hit the U.S. dollar, we expect most G10 currencies to weaken,
with some of the more risk-sensitive currencies, such as the Aus-
tralian dollar, to underperform. In addition, G10 currencies that
are associated with dovish central banks should also experience
weakness. In that sense, we expect the Japanese yen and Swedish
krone to come under pressure through the end of Q4-2021. And
finally, the euro should continue to weaken amid a persistently
dovish European Central Bank, that in our view, is nowhere near
normalizing monetary policy. We also expect the euro to contin-
ue its status as one of the most popular funding currencies for
investors looking at carry trade opportunities, which should keep
downward pressure on the common currency for the time being.
Also supporting our view for short-term dollar strength is an
elevated likelihood the Fed officially announces a decision to
taper asset purchases in the near future. Given recent commen-
tary from Fed Chair Powell and other FOMC members, we be-
lieve a taper announcement could take place as early as Novem-
ber and for the actual reduction in asset purchases to begin in
December. We believe the Fed's inflation goals have largely
been met, and while the September non-farm payrolls report was
underwhelming, we think the U.S. labor market has progressed
sufficiently to warrant scaling back quantitative easing. In our
view, a Fed taper decision should also attract market participants
toward the U.S. dollar. We also believe uncertainty around the

health of the global economy has made market participants more
sensitive to monetary policy decisions. While the Fed has been
relatively clear in its forward guidance, lingering concerns
around the health of the global economy could result in more
pronounced dollar strength in the immediate aftermath of the
Fed's November monetary policy assessment.

Emerging market currencies could also experience challenging
times over the next few months. Slowing global growth and
tighter Fed monetary policy should result in broadly weaker cur-
rencies across the emerging markets spectrum through the end of
this year. Currencies associated with weak underlying economic
fundamentals, unattractive real interest rate differentials with the
U.S. dollar, and where the economy relies on foreign investor
participation in local markets to fund current account deficits
should come under the most pressure. In addition, currencies
associated with elevated political risks could also be more vul-
nerable to sizable depreciations. In this sense, we believe the
South African rand and Indonesian rupiah could be at risk, while
the Mexican and Colombian pesos could come under pressure.
Aside from external developments, country-specific and idiosyn-
cratic events are also beginning to have a larger influence over
the path of certain emerging market currencies, and these devel-
opments are likely to continue for the time being. Fiscal and po-
litical risks have weighed on the Brazilian real, and as the 2022
presidential election gets closer, we expect fiscal and political
dynamics to result in a weaker currency over the course of our
forecast horizon. And finally, the Turkish lira has experienced
yet another significant depreciation. President Erdogan exerted
his influence over the central bank and forced a large interest rate
reduction, while he also purged members of the central bank not
aligned with his views on monetary policy. In addition, geopolit-
ical tensions could be rising amid pressure from major foreign
countries for Erdogan to release a prisoner perceived to be a crit-
ic of the Turkish governor. In our view, a lack of independence
at the Turkish central bank and geopolitical risks associated with
the Erdogan administration could place pressure on the lira for
the foreseeable future.

This broad strength in the U.S. dollar against G10 and emerging
market currencies could persist into 2022, especially as financial
markets adjust to the timing and magnitude of tighter monetary
policy abroad and as the Fed tapers asset purchases over the
course of next year. Should markets scale back expectations for
tighter monetary policy in countries such as the United Kingdom
and Canada as well as select emerging market countries, the U.S.
dollar could trend higher for longer than we currently expect. We
also expect the Fed's plans to taper asset purchases to be uninter-
rupted and for quantitative easing in the United States to end
midway through 2022. Tighter Fed monetary policy in 2022 and
slower policy tightening from foreign central banks could result
in a stronger greenback into early next year as well. For now, we
believe the U.S. dollar will revert to a weaker trend over the
longer term; however, given recent developments, that longer-
term outlook is also evolving and the greenback's performance
could be more mixed. We still expect U.S. dollar softness against
many foreign currencies, but also see increasing potential for
U.S. dollar resilience against several foreign currencies based on
country-specific fundamentals.

Wells Fargo Economics (October 26, 2021)
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Special Questions:

1. Assuming that the US Fed announces that it will begin to taper its asset purchases in November, how long do you expect the taper-
ing to last? 7.8 months

2. a. When do you think the Fed will first raise the federal funds rate?
by the end 2021 by the end Jun 2022 by the end 2022 by the end Jun 2023 by the end 2023 Later
0% 11% 64% 19% 3% 3%
b. What do you think is the neutral (long run) fed funds rate? 2.18%

¢. When do you think the neutral fed funds rate will be achieved?
by the end 2023 by the end 2024 by the end 2025 by the end 2026 Later
3% 48% 32% 3% 13%

3. a. What is your estimate of the US federal government deficit for FY 2022? $1.5 tril.
b. Do you see the size of your deficit forecast supporting economic growth? Yes 70% No 30%
c. Do you see the size of your deficit forecast raising interest rates so that econ growth is actually squeezed? Yes 10%  No 90%

d. Do you see the size of your deficit forecast putting meaningful upward pressure on inflation? Yes 42% No 58%

4. Are the inflation risks in the U.S. temporary or are they likely to linger?

Temporary Likely to linger
35% 65%

5. What factor would most ease your concerns about upside inflation risk?

A rebound in domestic private sector capex and/or productivity 6%
A quicker-than-expected easing of global supply chain bottlenecks 79%
A bigger (or swifter) than expected tightening of monetary policy 12%
A withdrawal of fiscal policy stimulus 3%

0%

Another factor
6. Do you think financial markets are too complacent concerning the inflation outlook? Yes 53% No 47%

7. As their economies recover, will central banks be too slow in removing their monetary accommodation to avoid inflation accelerat-

ing to well above target?

Yes No
US Federal Reserve 58% 42%
European Central Bank 44% 56%
Bank of Japan 21% 79%
Bank of England 29% 71%
Bank of Canada 25% 75%

8. What, in your view, is the biggest threat to global economic stability over the next 12 months?

Enduring international supply chain disruption 29%
Increased global financial instability stemming from heightened stress in China’s property sector 3%
Further positive inflation surprises and tighter-than-expected monetary policy 16%
Geopolitical tensions emanating from, for example, Afghanistan, China, Russia, Iran 6%
A premature loosening of lockdown stringency that triggers another wave of COVID-19 0%

An uneven global vaccination rollout and various mutations including the Delta variant 45%
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Databank:

2021 Historical Data

Monthly Indicator Jan Feb Mar Apr  May Jun Jul Aug Sep Oct Nov Dec
Retail and Food Service Sales (a) 7.6 -2.9 11.3 0.9 -1.4 0.9 -1.6 0.9 0.7
Auto & Light Truck Sales (b) 16.78 15.93 17.64 1830  16.89 15.47 14.68 12.99 12.16

Personal Income (a, current $) 9.9 -7.2 21.0 -13.6 2.2 0.2 1.1 0.2 -1.0

Personal Consumption (a, current $) 33 -1.1 5.2 1.0 0.0 1.1 0.1 1.0 0.6

Consumer Credit (e) -0.5 5.8 5.5 53 10.0 10.7 4.8 4.0

Consumer Sentiment (U. of Mich.) 79.0 76.8 84.9 88.3 82.9 85.5 81.2 70.3 72.8 71.4

Household Employment (c) 201 208 609 328 444 -18 1043 509 526

Nonfarm Payroll Employment (c) 233 536 785 269 614 962 1091 366 194

Unemployment Rate (%) 6.3 6.2 6.0 6.1 5.8 59 5.4 5.2 4.8

Average Hourly Earnings (All, cur. $) 29.92 30.00 29.97 30.17 3031 30.44 30.55 30.66 30.85

Average Workweek (All, hrs.) 35.0 34.6 349 34.9 34.8 34.7 34.7 34.6 34.8

Industrial Production (d) -1.7 -4.9 1.8 17.9 16.4 10.2 6.9 5.7 4.6

Capacity Utilization (%) 75.0 72.7 74.8 74.8 75.3 75.6 76.3 76.2 75.2

ISM Manufacturing Index (g) 58.7 60.8 64.7 60.7 61.2 60.6 59.5 59.9 61.1

ISM Nonmanufacturing Index (g) 58.7 55.3 63.7 62.7 64.0 60.1 64.1 61.7 61.9

Housing Starts (b) 1.625 1.447 1.725 1.514  1.594 1.657 1.562 1.580 1.555

Housing Permits (b) 1.883 1.726 1.755 1.733  1.683 1.594 1.630 1.721 1.586

New Home Sales (1-family, c) 993 823 873 796 733 683 712 702 800

Construction Expenditures (a) 3.0 -1.1 1.0 0.3 0.7 1.0 0.3 0.0

Consumer Price Index (nsa, d) 1.4 1.7 2.6 4.2 5.0 5.4 5.4 53 5.4

CPI ex. Food and Energy (nsa, d) 1.4 1.3 1.6 3.0 3.8 4.5 43 4.0 4.0

PCE Chain Price Index (d) 1.4 1.6 2.5 3.6 4.0 4.0 4.2 4.2 4.4

Core PCE Chain Price Index (d) 1.5 1.5 2.0 3.1 3.5 3.6 3.6 3.6 3.6

Producer Price Index (nsa, d) 1.6 3.0 4.1 6.5 7.0 7.3 7.8 8.3 8.6

Durable Goods Orders (a) 2.4 1.3 1.3 -0.7 32 0.8 0.5 1.3 -0.4

Leading Economic Indicators (a) 0.5 0.0 1.3 1.4 1.3 0.7 0.9 0.8 0.2

Balance of Trade & Services (f) -65.7 -68.2 <722 -66.7  -68.5 -73.2 -70.3 -73.3

Federal Funds Rate (%) 0.09 0.08 0.07 0.07 0.06 0.08 0.10 0.09 0.08

3-Mo. Treasury Bill Rate (%) 0.08 0.04 0.03 0.02 0.02 0.04 0.05 0.05 0.04

10-Year Treasury Note Yield (%) 1.08 1.26 1.61 1.64 1.62 1.52 1.32 1.28 1.37

2020 Historical Data

Monthly Indicator Jan Feb Mar Apr  May Jun Jul Aug Sep Oct Nov Dec
Retail and Food Service Sales (a) 0.6 -0.2 -8.6 -14.7 18.2 8.7 1.4 0.8 2.0 0.2 -1.4 -1.2
Auto & Light Truck Sales (b) 16.87 16.88 11.25 8.61 12.13 13.10 14.71 15.25 16.28 16.40 15.87 16.31
Personal Income (a, current $) 1.1 0.7 -1.9 12.5 -4.0 -0.9 0.9 -2.9 0.7 -0.2 -1.0 0.7
Personal Consumption (a, current $) 0.6 0.1 -6.9 -12.6 8.6 6.4 1.7 1.0 1.5 0.4 -0.5 -0.5
Consumer Credit (e) 2.5 4.6 -5.2 -18.2 -4.3 5.8 3.8 -3.2 49 -0.1 3.1 32
Consumer Sentiment (U. of Mich.) 99.8 101.0 89.1 71.8 72.3 78.1 72.5 74.1 80.4 81.8 76.9 80.7
Household Employment (c) -76 73 23196 -22166 3854 4876 1677 3499 267 2126 140 21
Nonfarm Payroll Employment (c) 315 289  -1683 20679 2833 4846 1726 1583 716 680 264 -306
Unemployment Rate (%) 35 3.5 4.4 14.8 13.3 11.1 10.2 8.4 7.8 6.9 6.7 6.7
Average Hourly Earnings (All, cur. $) 28.43 28.51 28.74 30.07  29.74 29.35 29.37 29.47 29.50 29.52 29.61 29.91
Average Workweek (All, hrs.) 343 34.4 34.1 34.2 34.7 34.6 34.6 34.7 34.8 34.8 34.8 34.7
Industrial Production (d) -2.1 -1.4 -5.3 -17.7  -16.2 -11.0 -7.0 -6.6 -6.6 -4.7 -4.7 -3.3
Capacity Utilization (%) 76.1 76.3 73.4 63.4 64.7 68.7 71.5 72.3 72.1 72.9 73.3 74.1
ISM Manufacturing Index (g) 51.1 50.3 49.7 41.7 43.1 522 53.7 55.6 55.7 58.8 57.7 60.5
ISM Nonmanufacturing Index (g) 55.9 56.7 53.6 41.6 45.4 56.5 56.6 57.2 57.2 56.2 56.8 57.7
Housing Starts (b) 1.589 1.589 1.277 0.938  1.046 1.273 1.497 1.376 1.448 1.514 1.551 1.661
Housing Permits (b) 1.550 1.478 1.382 1.094  1.246 1.296 1.542 1.522 1.589 1.595 1.696 1.758
New Home Sales (1-family, c) 756 730 623 582 704 839 972 977 971 969 865 943
Construction Expenditures (a) 1.9 1.0 0.4 -3.6 -1.0 -0.2 0.3 1.1 0.3 0.9 1.0 1.1
Consumer Price Index (nsa, d) 2.5 2.3 1.5 0.3 0.1 0.6 1.0 1.3 1.4 1.2 1.2 1.4
CPI ex. Food and Energy (nsa, d) 23 2.4 2.1 1.4 1.2 1.2 1.6 1.7 1.7 1.6 1.6 1.6
PCE Chain Price Index (d) 1.9 1.9 1.3 0.4 0.5 0.9 1.0 1.3 1.4 1.2 1.1 1.3
Core PCE Chain Price Index (d) 1.8 1.9 1.7 0.9 1.0 1.1 1.3 1.5 1.6 1.4 1.4 1.5
Producer Price Index (nsa, d) 2.0 1.1 0.3 -1.5 -1.1 -0.7 -0.3 -0.3 0.3 0.6 0.8 0.8
Durable Goods Orders (a) -4.8 0.9 -20.7 -11.6 10.6 11.3 9.8 2.0 1.6 1.0 22 1.5
Leading Economic Indicators (a) 0.5 -0.1 -7.6 -6.4 3.1 3.0 2.0 1.5 0.9 0.7 0.9 0.4
Balance of Trade & Services (f) -45.5 -41.6 -47.2 -53.0  -549 -50.7 -60.7 -63.7 -62.6 -63.7 -67.3 -65.8
Federal Funds Rate (%) 1.55 1.58 0.65 0.05 0.05 0.08 0.09 0.10 0.09 0.09 0.09 0.09
3-Mo. Treasury Bill Rate (%) 1.55 1.54 0.30 0.14 0.13 0.16 0.13 0.10 0.11 0.10 0.09 0.09
10-Year Treasury Note Yield (%) 1.76 1.50 0.87 0.66 0.67 0.73 0.62 0.65 0.68 0.79 0.87 0.93

(a) month-over-month % change; (b) millions, saar; (c) month-over-month change, thousands; (d) year-over-year % change; (e) annualized % change; (f) $
billions; (g) level. Most series are subject to frequent government revisions. Use with care.
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Senior Loan Officer Survey (Q4)

Kansas City Financial Stress
Index (Oct)

Wholesale Trade (Sep)

Monthly Treasury (Oct)
Housing Affordability (Sep)
1% Time Housing Afford (Q3)

Cleveland Fed Median CPI (Oct)

VETERANS DAY
BOND MARKETS CLOSED

Monday Tuesday Wednesday Thursday Friday
[November 1 2 3 4 5
Construction (Sep) Housing Vacancies (Q3) IManufacturers' Shipments, Productivity & Costs (Q3) Employment Situation (Oct)
ISM Manufacturing (Oct) FOMC Meeting Inventories & Orders (Sep) International Trade (Sep) Consumer Credit (Sep)
IHS Markit Mfg PMI (Oct) ADP Employment Report (Oct) [Public Debt (Oct)
ISM Services PMI (Oct) Challenger Employment Report
THS Markit Services PMI (Oct) | (Oct)
BEA Auto Sales (Oct) Weekly Jobless Claims
BEA Truck Sales (Oct)
EIA Crude Oil Stocks
Mortgage Applications
FOMC Meeting
8 9 10 11 12
Treasury Auction Allotments Producer Prices (Oct) CPI & Real Earnings (Oct) NAHB-Wells Fargo Housing JOLTS (Sep)
(Oct) NFIB (Oct) Transportation Services (Sep) Opportunity Index (Q3) Consumer Sentiment

(Nov, Preliminary)

Forecasters (Q4)
Kansas City Fed Labor Market
Conditions Indicators (Oct)

IP & Capacity Utilization (Oct)
MTIS (Sep)

Business Leaders Survey (Nov)
Home Builders (Nov)

TIC Data (Sep)

EIA Crude Oil Stocks
Mortgage Applications

Outlook Survey (Nov)
Kansas City Fed Manufacturing
Survey (Nov)
Composite Indexes (Oct)
Weekly Jobless Claims

EIA Crude Oil Stocks
Mortgage Applications
Weekly Jobless Claims
15 16 17 18 19
Empire State Mfg Survey (Nov) | Advance Retail Sales (Oct) New Residential Construction | Retail E-Commerce Sales (Q3) | Advance Quarterly Services
Survey of Professional Import & Export Prices (Oct) (Oct) Philadelphia Fed Mfg Business | (Q3)

Texas Service Sector (Nov)
Consumer Confidence (Nov)

EIA Crude Oil Stocks
Mortgage Applications

Weekly Jobless Claims

22 23 24 25 26
Existing Home Sales (Oct) CEW (Q2) GDP (Q3,2nd Est)
Treasury Auction Allotments H.6 Money Stock (Oct) Personal Income (Oct)
(Nov) THS Markit Flash Mfg & Adv Durable Goods (Oct)
Chicago Fed National Activity Services PMI (Nov) Adv Trade & Inventories (Oct) THANKSGIVING DAY
Index (Oct) Philadelphia Fed New Residential Sales (Oct) ALL MARKETS CLOSED
Nonmanufacturing Business Dallas Fed Trim-Mean PCE(Oct)
Outlook Survey (Nov) Consumer Sentiment(Nov,Final)
Richmond Fed Mfg & Philly Fed Coincident Idx (Oct)
Service Sector Surveys (Nov) | EIA Crude Oil Stocks, Mortgage
Applications & Jobless Claims
29 30 IDecember 1 2 3
Texas Manufacturing Outlook | Case-Shiller HPI (Sep) ADP Employment Report (Nov) | BEA Auto Sales (Nov) Employment Situation (Nov)
Survey (Nov) FHFA HPI (Sep & Q3) Construction (Oct) BEA Truck Sales (Nov) ISM Services PMI (Nov)
Pending Home Sales (Oct) Agricultural Prices (Oct) ISM Manufacturing (Nov) Challenger Employment Report [THS Markit Services PMI (Nov)
Chicago PMI (Nov) IHS Markit Mfg PMI (Nov) (Nov) Manufacturers' Shipments,

Inventories & Orders (Oct)

Consumer Credit (Oct)

Weekly Jobless Claims

6 7 8 9 10
Public Debt (Nov) International Trade (Oct) JOLTS (Oct) Wholesale Trade (Oct) CPI & Real Earnings (Nov)
NABE Outlook (Q4) Productivity & Costs (Q3) Transportation Services Index | Kansas City Fed Labor Market | QSS (Q3)
QFR (Q3) (Oct) Conditions Indicators (Nov) Consumer Sentiment
Treasury Auction Allotments EIA Crude Oil Stocks Kansas City Financial Stress (Dec, Preliminary)
(Nov) Mortgage Applications Index (Nov) Cleveland Fed Median CPI

(Nov)
Monthly Treasury (Nov)
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INFRASTR RE AND PROJECT FINANCE

MoobDyY’s

INVESTORS SERVICE

CREDIT OPINION Consolidated Edison Company of New York,
31 January 2018 |
nc.

Update Update following negative outlook

Summary

Rate this Research Consolidated Edison Company of New York, Inc's (CECONY, A2 Negative) credit profile is

supported by its low business risk, supportive regulatory environment and consistent financial
metrics. The company is now operating under a three year rate plan which provides visibility

RATINGS

Consolidated Edison Company of New and predictability into its future cash flows.

York, Inc. , . - . .. . .

P— New York New York, However, CECONY's credit profile is constrained by rising capex requirements, a high
United States dividend payout, and negative cash implications as a result of Federal tax reform. These

Long Term Rating A2 factors could pressure the company's financial position and credit profile going forward.

T LTI Ratil . .

e sueriatng Longer term, the company must contend with the operational demands that accompany

Outlook Negative

changing customer preferences.

Please see the ratings section at the end of this report

for more information. The ratings and outlook shown Exhibit 1
reflect information as of the publication date. Historical CFO Pre-WC, Total Debt and CFO Pre-WC to Debt
m— CFO pre-W/C s Total Debt (CFO pre-WIC) / Debt
$16,000 $15,021 $14,991 30.0%
$14,294 $14,341
$14,000 25.9%

25.0%
Contacts $12,000

20.0%
$10,000

Ryan Wobbrock +1.212.553.7104
VP-Senior Analyst
ryan.wobbrock@moodys.com

$8,000 15.0%
$6,000

$4,000
Jillian Cardona +1.212.553.4351 $2000
Associate Analyst 50
jillian.cardona@moodys.com

12/31/2013 12/31/2014 12/31/2015 12/31/2016 9/30/2017 (LTM)

Source: Moody's Investors Service
Jim Hempstead +1.212.553.4318

MD-Utilities
james.hempstead@moodys.com

CLIENT SERVICES

Americas 1-212-553-1653
Asia Pacific 852-3551-3077
Japan 81-3-5408-4100

EMEA 44-20-7772-5454
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Credit strengths
» Low business risk transmission and distribution utility serving the largest city in the US
» New York regulation provides a suite of supportive cost recovery mechanisms

» Stable and predictable cash flow production

Credit challenges
» Cash impact of tax reform could weaken financial profile versus peers
» High capex requirements and high dividend payout

» State's move toward more renewable energy creates new operating demands

Rating outlook

CECONY's negative outlook is driven by the negative impact from Federal tax reform, signed into law in December 2017. The resulting
deterioration in cash flow, due to the early termination of bonus depreciation among other cash negative provisions, will pressure
already weaker financial metrics compared to peers. We see potential for the company to generate CFO pre-WC to debt in the high-
teens range on a sustained basis.

However, we expect CECONY to maintain a constructive regulatory relationship with the New York State Public Service Commission
(NYPSC) while they actively investigate methods in how to approach tax reform.

CECONY's outlook could return to stable if the company is able to mitigate the negative cash flow impact from tax reform through
regulatory developments to offset cash flow leakage with some other cash generative measures.

Factors that could lead to an upgrade
» Cash flow to debt ratios above 25% for a sustained period.

» CFO pre-WC less dividends to debt nearing 20%.

Factors that could lead to a downgrade
» Cash flow to debt falls below 20% for a sustained period.
» A less predictable regulatory environment or reduced cost recovery provisions.

» Significant increase to holding company debt level or risk profile that pressures CECONY for dividends.

This publication does not announce a credit rating action. For any credit ratings referenced in this publication, please see the ratings tab on the issuer/entity page on
www.moodys.com for the most updated credit rating action information and rating history.
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Key indicators

Exhibit 2

KEY INDICATORS [1]
Consolidated Edison Company of New York, Inc.

12/31/2013 12/31/2014 12/31/2015 12/31/2016 9/30/2017(L)
CFO pre-WC + Interest / Interest 6.0x 6.3x 5.6x 5.5x 5.6x
CFO pre-WC / Debt 25.9% 21.4% 21.4% 21.3% 21.1%
CFO pre-WC - Dividends / Debt 20.1% 16.6% 15.6% 16.1% 15.7%
Debt / Capitalization 40.1% 43.8% 42.8% 40.3% 39.1%

[1]All ratios are based on 'Adjusted' financial data and incorporate Moody's Global Standard Adjustments for Non-Financial Corporations.
Source: Moody's Investors Service

Profile

Consolidated Edison Company of New York, Inc. (CECONY, A2 negative) is the anchor subsidiary of Consolidated Edison, Inc. (CEl,

A3 negative), which also owns Orange and Rockland Utilities, Inc. (O&R, A3 negative). CECONY is the largest US transmission and
distribution (T&D) utility, serving 3.4 million electric, 1.1 million gas, and 1,600 steam customers in New York City and Westchester
County. CECONY's electric operations account for about 80% of the company's operating income, gas represents another 15% of
operating income, while steam makes up the remaining 5%. The exhibit below depicts our forward view of EBITDA contribution of each
of these segments, based on current rate plans.

Exhibit 3
Electric operations drive the majority of CECONY's EBITDA generation.

Steam
7%

Gas
17% _~

Electric
76%

Source: Moody's Investors Service

Detailed credit considerations

Federal tax reform expected to negatively impact credit metrics, pending mitigation

The wide-ranging tax legislation that the US Congress passed on December 20th cut the statutory corporate tax rate to 21% from
35%. We view this legislation to be negative for investor-owned utilities, due to the cash leakage that results from some of its
stipulations.

Deferred taxes have represented nearly 20% of CECONY's cash flow from operations over the past three years; therefore, the tax rate
reduction to 21% will reduce this deferred tax benefit and CECONY's cash flow generation over the next several years. While the utility
is expected to maintain relatively stable financial metrics, such as CFO to debt around 20%, in the remaining two years of its current
rate plan, we see impact of tax reform as having negative cash flow implications over the long-term, all else being equal.

When normalizing CECONY's cash flow for new tax law, we see the potential for the company to generate cash flow to debt metrics
in the high-teen’s range. This reflects a 21% tax rate, reduced revenue requirement, low cash tax payments and normalized refunds
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of excess deferred tax liabilities to customers. Since utilities were carved out of the tax law that allowed for a full expensing of capital
investment, we also believe that CECONY will pay higher cash taxes in the coming years. This could keep cash flow to debt metrics in
the high teens for a sustained period of time.

NYPSC decisions will be key to the actual impact of tax reform

The NYPSC will be instrumental in how Federal tax reform ultimately impacts the credit profile of CECONY. That is because we see
uncertainty around the specific amount and pace of any “unprotected” deferred tax liability refunds that CECONY may be required
to pay, the nature and timing of customer benefits and any potential to offset cash flow leakage with some other cash generative
measure. The NYPSC is actively investigating methods in how to approach tax reform and we expect increasing clarity in the coming
months.

In Niagara Mohawk Power Corporation's (NiMo, A2 stable) January 2018 rate order, the commission did offer some initial guidance
on how the rate process for tax reform could work. In a brief section of the order, the commission mentioned the following key points:
current rates for NiMo would reflect the 21% Federal tax rate; a state-wide compliance filing on new tax law should be made by year-
end; the benefits of tax reform should accrue to customers; deferral accounts could be used to track rate impacts; and that the NYPSC
could choose to address the topic in a generic rate proceeding that could result in changes to ratemaking.

Weak cash flow metrics compared to peers

Historically, CECONY has produced very stable cash flow metrics, consistently at 21% CFO pre-WC to debt. This stability has offset
a somewhat weaker financial profile compared to peers with similar credit worthiness. A few examples of A2-rated T&D companies
include Public Service Electric and Gas Company, PECO Energy and NiMo. Over the last 2 years, these utilities have produced an
average CFO pre-WC to debt of around 24%, higher than CECONY's 21% for the same period.

Exhibit 4
Peer Comparison [1]
CECONY's cash flow metrics are steadily lower than A2 rated peers

Consolidated Edison Company of New York,

i Public Service Electric and Gas Company PECO Energy Company Niagara Mohawk Power Corporation
A2, Negative A2, Stable A2, Stable A2, Stable
($ in US millions)
FYE Dec FYE Dec LTM Sept FYE Dec FYE Dec LTM Sept FYE Dec FYE Dec LTM Sept FYE Mar FYE Mar LTM Mar
2015 2016 2017 2015 2016 2017 2015 2016 2017 2015 2016 2017
Revenue $ 10,328 $ 10,165 $ 10,372 $ 6,636 $ 6221 $ 6,164 $ 3032 $ 2,994 $ 2,842 $ 3,168 $ 2,858 $ 2,849
EBITDA $ 3730 $ 3,608 $ 3,742 $ 2,403 $ 2231 $ 2,426 $ 927 $ 999 $ 948  $ 372 $ 444 ¢ 458
(CFO Pre-WC + Interest) / Interest 5.6x 5.5x 5.6x 6.4x 5.7x 5.9x 7.4x 7.4x 7.3x 5.9x 5.8x 5.9x
CFO Pre-W/C/ Debt 21% 21% 21% 26% 21% 21% 25% 28% 25% 18% 21% 23%
(CFO Pre-W/C - Dividends) / Debt 16% 16% 16% 26% 21% 21% 16% 18% 16% 18% 21% 23%
Debt / Book Capitalization 43% 40% 39% 36% 36% 35% 33% 31% 33% 34% 32% 31%
Debt / EBITDA 4.0x 4.0x 3.8x 3.0x 3.7x 3.5x 3.3x 2.9x 3.4x 5.3x 4.3x 4.2x

[1] All figures & ratios calculated using Moody's estimates & standard adjustments.
Source: Moody's Investors Service

Without considering other factors such as predictability, size, and diversity of customers, CECONY's cash flow metrics would indicate
that its credit profile should be in line with a T&D utility such as Commonwealth Edison Company (A3 stable), which produced CFO
pre-WC to debt of 22% through LTM 3Q17. CECONY's financial position is offset by its strong qualitative benefits as a result of its size
and market position.

High capital expenditures and dividends limit financial upside

CECONY expects to spend nearly $3.0 billion in annual capital expenditures through 2019, for general improvements in their electric,
gas and steam infrastructure, including investments in supporting the REV initiative. This level of cash outlay, coupled with high
dividend payout levels (e.g., 73% through LTM 3Q17) will likely pressure financial metrics downward, given debt funding of negative
free cash flow.

Regulatory environment provides strong support for timely cost recovery
CECONY's credit is based on its low business risk as a T&D utility and the stabilizing features of the regulatory support provided by
its principal regulator, the New York State Public Service Commission (NYPSC). The New York regulatory framework has a number
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of credit-positive features, including the allowance of a future test year in calculating revenue requirements, multi-year rate plans
and the use of full revenue decoupling for both electric and gas services (and weather normalization for gas). These features enhance
the timeliness of cost recovery, provide visibility into future financial performance and protect utility margins from variations in sales
volumes.

On 24 January 2017, the NYPSC approved CECONY's three year electric and gas rate plans, which went into effect in January 2017.
Under the plan, CECONY is authorized three levelized electric base rate increases of $199 million in 2017, 2018 and 2019, based on a
9% allowed return on equity (ROE) and a 48% equity layer in the capital structure. Additionally, the approved plan authorizes a three-
step gas base rate increase, which collectively will add about $218 million to the gas revenue requirement over the three year period.

Beyond the financial implications of the approved plan, the multi-party filing is a significant positive because it offers clear evidence
of cooperation between CECONY, the NYPSC staff, and key customers. This collaborative relationship is essential for CECONY to
maintain a stable and predictable financial profile, especially as various energy initiatives throughout the state develop.

Long-term operational changes to accommodate changing customer and regulatory preferences

Under the State of New York's Reforming the Energy Vision Initiative (REV, a proceeding that began in 2014 to promote clean energy,
energy efficiency, and distributed generation throughout the state), CECONY will be required to adapt planning and operations to
accommodate changing customer and regulatory demands for clean and efficient energy delivery. Rather than relying solely on the
traditional utility-lead resource procurement and infrastructure rate base build, CECONY will have to be increasingly responsive to
customer supply preferences (e.g., infrastructure that supports distributed and renewable generation), incorporate complex benefit/cost
analysis to investment approval processes, and adopt new rate design features that compensate the utility in new ways.

While the exact form of implementation is still evolving, it appears that the foundational policy framework for expense recovery
and regulated returns has largely been preserved - a credit positive. So far, the REV process has been benign to credit and we view
the NYPSC's proactive and inclusive approach to policy reforms as positive. However, it would be negative to CECONY's credit if
the evolution of REV results in a preponderance of market-oriented revenue that drifts from the cost recovery provisions currently
underpinning the utility's credit profile.

Liquidity analysis

CECONY's high capex of around $3.0 billion and dividends assumed to be in the $750 - $850 million range will exceed cash flow from
operations of approximately $3.0 billion over the next twelve months. Therefore, CECONY will rely on external liquidity resources for
short-term needs which will bridge the company to longer-term financing in the capital markets.

In terms of external liquidity, CECONY, affiliate O&R, and CEl are co-borrowers under a credit facility with $2.25 billion committed
through December 2022. CECONY is entitled to access the full $2.25 billion, while CEl and O&R are limited to $1.0 billion and $200
million, respectively. The credit facility provides a backstop to the CP programs at each of CEI, CECONY, and O&R which are sized to
their respective sub-limits under the revolver. As of 30 September 2017, CEl holding company had around $356 million and CECONY
had $147 million of commercial paper outstanding, leaving about $1.75 billion available under its credit facility.

This credit agreement does not require the companies to represent and warrant as to material adverse change, litigation or full
disclosure that would restrict access to the facility. It contains a single financial covenant which limits each borrower's Debt/
Capitalization to 65%, which CECONY was in compliance with at 30 September 2017.

CECONY's next long-term debt maturities include $600 million due in April 2018 and $600 million due in December 2018. In addition,
the company is the obligor for $450 million of variable-rate demand facilities revenue bonds issued by the New York State Energy
Research and Development Authority. Each of these demand obligations is supported by its own letter of credit in case the bondholder
opts to put it back to CECONY.

I
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Rating methodology and scorecard factors

Exhibit 5

Rating Factors
Consolidated Edison Company of New York, Inc.
Regulated Electric and Gas Utilities Industry Grid [1][2] Current Moody's 12-18 Month

LTM 9/30/2017 Forward View
As of Date Published [3]

Factor 1: Regulatory Framework (25%) Measure Score Measure Score
a) Legislative and Judicial Underpinnings of the Regulatory Framework A A A A
b) Consistency and Predictability of Regulation A A A A

Factor 2 : Ability to Recover Costs and Earn Returns (25%)

a) Timeliness of Recovery of Operating and Capital Costs Aa Aa Aa Aa
b) Sufficiency of Rates and Returns Baa Baa Baa Baa

Factor 3 : Diversification (10%)

a) Market Position Aa Aa Aa Aa
b) Generation and Fuel Diversity N/A N/A N/A N/A
Factor 4 : Financial Strength (40%)
a) CFO pre-WC + Interest / Interest (3 Year Avg) 5.7x A 5x - 5.5x A
b) CFO pre-WC / Debt (3 Year Avg) 21.7% A 18% - 21% A
¢) CFO pre-WC - Dividends / Debt (3 Year Avg) 16.3% A 13% - 16% Baa
d) Debt / Capitalization (3 Year Avg) 40.9% A 40% - 44% A
Rating:
Grid-Indicated Rating Before Notching Adjustment A2 A2
HoldCo Structural Subordination Notching 0 0 0 0
a) Indicated Rating from Grid A2 A2
b) Actual Rating Assigned A2 A2

[1]All ratios are based on 'Adjusted' financial data and incorporate Moody's Global Standard Adjustments for Non-Financial Corporations.

[2]As of 9/30/2017(L);

[3]This represents Moody's forward view; not the view of the issuer; and unless noted in the text, does not incorporate significant acquisitions and divestitures.
Source: Moody's Investors Service
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Appendix
Exhibit 6
Cash Flow and Credit Metrics [1]
CF Metrics 2012 2013 2014 2015 2016 LTM (09/17)
As Adjusted
EBITDA 3551 3638 3489 3730 3608 3742
FFO 2,369 2,158 2,458 2,479 2,449 2,577
- Div 685 728 712 872 744 783
RCF 1,684 1,430 1,746 1,607 1,705 1,794
FFO 2,369 2,158 2,458 2,479 2,449 2,577
+/- AWC 52 16 (446) 38 207 -
+/- Other 473 1,081 752 731 601 453
CFO 2,894 3,255 2,764 3,248 3,257 3,030
- Div 685 728 712 872 744 783
- Capex 1,997 2,459 2,314 2,633 2,883 3,004
FCF 212 68 (262) (257) (370) (757)
Debt / EBITDA 4.0x 3.4x 4.3x 4.0x 4.0x 3.8x
EBITDA / Interest 5.1x 5.6x 5.8x 5.4x 5.4x 5.6x
FFO / Debt 16.5% 17.3% 16.4% 16.5% 17.1% 18.0%
RCF / Debt 11.7% 11.4% 11.6% 10.7% 11.9% 12.5%

[1] All figures & ratios calculated using Moody's estimates & standard adjustments.
Source: Moody's Investors Service

Ratings

Exhibit 7

Category Moody's Rating

CONSOLIDATED EDISON COMPANY OF NEW

YORK, INC.
Outlook Negative
Issuer Rating A2
Senior Unsecured A2
Subordinate Shelf (P)A3
Pref. Shelf (P)Baa1l
Commercial Paper P-1

PARENT: CONSOLIDATED EDISON, INC.
Outlook Negative
Issuer Rating A3
Senior Unsecured A3
Commercial Paper p-2

Source: Moody's Investors Service
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Rating ActionMoody's downgrades ConEd to Baa1, CECONY to A3 and (
Baa1; outlooks stable

30 Oct 2018

New York, October 30, 2018 -- Moody's Investors Service ("Moody's") today downgraded therktimgg$
of Consolidated Edison, Inc. (ConEd, semisecured to Baa1 from A3) and its subsidiaries Consolidat
Edison Compangf New York, Inc. (CECONY, senior unsecured to A3AB)rand Orange and Rockland
Utilities, Inc. (O&Rsenior unsecured to Baa1 from A3) due to a weaker financial pfobildy's also
downgraded CECONY's short-term commepeipér rating to P-2 from P-1. The P-2 commepaiagr
ratings for ConEd and O&R were affirmed. See a fullisiebt affected ratings at the end of this press
release. Theutlooks for ConEd, CECONY and O&R are stable.

RATINGS RATIONALE

"ConEd's financial profile is weaker due to cash flow headnend$ax reform, coupled with incremental
holding company debd&id Ryan Wobbrock, Vice President -- Senior An&lystsee ConEd's ratio of
consolidated cash flow to debt falliogiround 15%, down from over 20% historicadigied Wobbrock.

ConEd's credit is primarily driven by CECONY, since therafiliggents roughly 90% of consolidated ca:t
flow. In AugustCECONY received some clarity on rate treatment of tax reform viaYooNeRublic Service
Commission (NYPSC) order, which includes sur-cifediédectric and gas revenue in 2019 and amortize
of accumulated deferrddx benefits to be determined in an upcoming general rateTdaseneans that
CECONY will have a series of revenue and cash flow reduittiingill offset some of the expected gene
rate increases that theility would otherwise have.

As such, we expect CECONY's cash flow to remain stetilyg same time that the utility's capital spenc
- anddebt - is expected to increase for infrastructure resilieneygy efficiency and other New York polic
priorities. The combinatierill result in CECONY cash flow to debt ratios around 18ht@8igh 2020, whic
is also down from over 20% in recgedrs.

O&R faces the same type of cash flow headwinds and rate treas@BCONY, which will reduce currel
strong ratios of cash fldwom operations before working capital (CFO pre-WC) to delerd?0% to the mi
teen's over the next 2y@ars.

ConEd's financial decline reflects that of its utility subsidiadesill be exacerbated by its intent to issue
around $825 millioof incremental amortizing debt as part of a 981 megawatt (MW) of rergavetvition
assets purchase. The $2.1 billion purcha$epostly solar electric generation assets, includes the assul
of roughly $576 million of project level debt. Thigandase the amount of ConEd's non-utility debt to al
16% of consolidated debt, from almost 13%, basetline 30 amounts.

ConEd's credit is supported by its ownership of rate regulatedpéliagions in transparent and supporti
regulatory environment's unregulated business exposure remains relativelaligust above 10% of
expected 2019 consolidated EBITDA, &ndacked by contracted revenue with credit-worthy counterpa

The credit profiles of CECONY and O&R reflect their low busineslecisic and gas (and steam, for
CECONY) transmission and distribuiesets that benefit from a suite of timely cost recovery mechani
These mechanisms allow the companies to generate stable and prediatsibiflew and earned returns.

Factors that Could Lead to an Upgrade

Material improvements to financial metrics could lead to upgra€iEmted, CECONY and O&R. This cot
occur with better thaanticipated regulatory outcomes that drive sustainable CFO pre-d#bt ratios to
around 20% for ConEd, the low-to-20d6 range for CECONY and at least 19% for O&R.

Factors that Could Lead to a Downgrade

ConEd could be downgraded if CECONY is downgraded, if unregyatations become riskier and grov
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15-20% of consolidat&eBITDA, or if incremental parent-debt results in CFO pri>\d&bt consistently
below 15%.

CECONY could be downgraded if regulatory support declines or if CFO toreléCdeclines consistentl
below 17%.

O&R could be downgraded if regulatory support declines or if CFO poed@lE declines consistently to
around 15%.

The principal methodology used in these ratings was Regulated BledtGas Utilities published in June
2017. Please see the RatiMgthodologies page on www.moodys.com for a copy afi¢hiedology.

Downgrades:

..Issuer: Consolidated Edison Company of New Yuagk,

.... Issuer Rating, Downgraded tofAdn A2

....Senior Unsecured Commercial Paperwngraded to P-2 from P-1
....Senior Unsecured Regular Bond/Debenfdosyngraded to A3 from A2
....Underlying Senior Unsecured Regular Bond/Debeftavegraded to A3 from A2
..Issuer: Consolidated Edison, Inc.

.... Issuer Rating, Downgraded to B&at A3

....Senior Unsecured Shelf, Downgratte(P)Baa1 from (P)A3

....Senior Unsecured Regular Bond/Debenfdosyngraded to Baa1 from A3
..Issuer: New York State Energy Research & Beth.

....Senior Unsecured Revenue Borldswngraded to A3 from A2
....Underlying Senior Unsecured Revenue Bdddangraded to A3 from A2
..Issuer: New York State Research & Developrhetit.

....Senior Unsecured Revenue Borldsywngraded to A3 from A2
....Underlying Senior Unsecured Revenue Bdddangraded to A3 from A2
..Issuer: Orange and Rockland Utilities, Inc.

.... Issuer Rating, Downgraded to Béat A3

....Senior Unsecured Regular Bond/Debenfdosyngraded to Baa1 from A3
Outlook Actions:

..Issuer: Consolidated Edison Company of New Yuark,

....0utlook, Changed To Stable Fridegative

..Issuer: Consolidated Edison, Inc.

....0utlook, Changed To Stable Fridegative

..Issuer: Orange and Rockland Utilities, Inc.

....0Outlook, Changed To Stable Fridegative

Affirmations:
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..Issuer: Consolidated Edison, Inc.

....Senior Unsecured Commercial Papdfirmed P-2
..Issuer: Orange and Rockland Utilities, Inc.
....Senior Unsecured Commercial Papdfirmed P-2
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of New York Inc.

Issuer Credit Rating

a- a-

O o]
A-/Stable/A-2

Modifiers Group/Gov't

Overview

Key strengths

Key risks

Lower-risk, rate-regulated electric transmission and distribution, gas
distribution, and steam distribution operations.

A lack of regulatory diversity makes the company dependent on the New
York State Public Service Commission to sustain its credit quality.

Consolidated Edison Co. of New York Inc. (CECONY) provides
essential utility services to customers in and around New York City,
which is a very populous and economically robust service territory.

Heightened scrutiny of the company's operations and practices compared
with peers, given the political and media environment within its service
territory, which could challenge its ability to manage its regulatory risk.

A very large customer base of about 4.6 million supports cash flow
stability.

A complex and aging infrastructure system has contributed to high-profile
safety incidents.

The company effectively manages its regulatory risk under generally

Forecast negative discretionary cash flow indicates future external

constructive regulatory frameworks. funding needs.

Limited cushion in parent Consolidated Edison Inc.'s (Con Ed) financial
metrics going forward, even though our financial risk assessment for the
company remains unchanged at significant.

CECONY is by far the largest contributor to Con Ed's consolidated credit profile and is the main driver of Con Ed's
business risk profile. Based largely on CECONY's effective management of regulatory risk and the essential nature of
the lower-risk regulated utility services it provides to customers in an economically robust service territory, we assess
the company's business risk profile as excellent.

Although CECONY has effectively managed its regulatory risk, it still faces much political scrutiny. Numerous safety
incidents in the past decade and a temporary gas moratorium in effect in New York have resulted in a highly publicized
focus on the operations and practices of CECONY, as well as of its peers. However, the company has not faced any
material reprimands compared with its peers, and it has continued to earn close to its authorized returns while
achieving constructive regulatory outcomes, as recently demonstrated with the implementation of a new multiyear
rate case through 2022. That said, we continue to monitor CECONY's management of New York's regulatory and
political environment for changes that could affect its business risk.

We expect CECONY's financial measures to remain entrenched within the significant financial risk profile category. We
forecast funds from operations (FFO) to debt to average 17%-18% throughout our forecast period.

WWW.STANDARDANDPOORS.COM/RATINGSDIRECT MARCH 3,2020 3
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We expect parent Con Ed's financial measures to have minimal cushion for the current rating level throughout our
forecast. We expect Con Ed's FFO to debt to average between 16% and 17% throughout the rest of our forecast,
largely as a result of new rates for CECONY beginning in 2020.

Outlook: Stable

The stable outlook on CECONY mirrors our outlook on Con Ed. The stable outlook on Con Ed and its subsidiaries
reflects our view that most of Con Ed's business mix will continue to reflect low-risk regulated utility operations.

The stable outlook also reflects our expectation that the growth of Con Ed's renewables business will be measured
and balanced with growth in its regulated operations and that its FFO to debt will remain consistently above 16%.

Downside scenario

We could lower our ratings on Con Ed and its subsidiaries if its business risk weakened. This could occur if Con Ed
disproportionately expanded its nonregulated business operations or if it experienced adverse regulatory outcomes
that impeded its overall management of regulatory risk. We could also lower the ratings if Con Ed's FFO to debt
weakened to be consistently below 16%, either through general rate-case outcomes that are lower than expected
or if it disproportionately financed a major acquisition with leverage. Furthermore, we would lower our ratings if
Con Ed materially supported the debt related to its renewable energy projects if these projects became distressed
or experienced setbacks.

Upside scenario

Although unlikely given current financial measures, we could raise the ratings on Con Ed and its subsidiaries if Con
Ed significantly improved its financial measures, including FFO to debt that consistently approached 23%.

Our Base-Case Scenario

N T

» Rates in place through 2022 resulting from the

) 2019a 2020e 2021f
company's rate case,

FFO to debt (%) 17.9 17.0-18.0 17.0-18.0
» Continued use of existing regulatory mechanisms, Debt to EBITDA (x) E 4050 54
+ Capital spending that averages about $3.5 billion FFO cash interest coverage (x) 53 4555 4555
annually,
+ Dividend growth that averages about 5% annually, a--Actual. e--Estimate. f--Forecast. FFO--Funds from
operations.

+ Equity infusions throughout the forecast aimed at
maintaining the company's capital structure close to
current levels,

» Negative discretionary cash flow, and

WWW.STANDARDANDPOORS.COM/RATINGSDIRECT MARCH 3,2020 4
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» The refinancing of all debt maturities.

Company Description

CECONY has been operating since 1884 and provides electric transmission and distribution to about 3.5 million
customers, gas distribution to about 1.1 million customers, and steam distribution services to about 1,600 customers in

New York, including New York City. It is a subsidiary of Con Ed.

Business Risk: Excellent

Our business risk assessment for CECONY is largely based on its management of regulatory risk and its long-standing
position as a monopolistic services provider with critical infrastructure in New York City. We base our business risk
assessment for CECONY on its mostly lower-risk and regulated electric transmission and distribution, gas distribution,
and steam distribution operations. This assessment is also based on the company's effective management of regulatory
risk and long-standing monopolistic position as an essential services provider in New York City. This, combined with
the company's large customer base of about 4.6 million customers, limits its susceptibility to economic cyclicality and
encourages relatively stable cash flows.

Although recent events in New York have created some uncertainty, we still view CECONY's regulatory risk
management as effective. In our view, recent political attention following a blackout in the summer of 2019 and
CECONY's and National Grid North America's implementation of gas distribution moratoriums to manage the gas
supply issues that affect the region have not materially weakened CECONY's regulatory risk management. While
CECONY imposed a moratorium, it gave advance notice before its implementation, and it has a plan to end the
moratorium in 2023 by implementing measures, including contracting with its already-existing pipeline partners for
additional capacity. And although the company has faced verbal criticism from Gov. Andrew Cuomo for some of its
actions, including the moratorium and summer 2019 blackout, CECONY has avoided facing the same type of formal
written reprimands that some of its peer New York utilities have faced, limiting the uncertainty of CECONY's
regulatory and political risks as a result of its management of these issues.

Furthermore, despite these events, CECONY successfully settled with New York State Public Service Commission
(NYSPSC) staff and received approval from the NYSPSC on a multiyear rate plan for its electric and gas operations for
rate increases totaling nearly $1.2 billion over a three-year period beginning in 2020. While the company's authorized
return on equity of 8.8% under this plan is lower than what is typical for peer utilities, the multiyear nature of the plan
and the presence of other cost recovery mechanisms support our forecast for FFO to debt to average between 17%
and 18%.

We are monitoring other pending investigations and proceedings related to CECONY's past practices, including its
2018 storm response, contractor violations, 2018 steam main pipe rupture, gas moratorium, and summer 2019 power
outage. Should these investigations and proceedings result in fines, penalties, or adverse regulatory outcomes beyond

our base case, we could take a rating or outlook action.
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Peer comparison

Table 1
Consolidated Edison Co. of New York Inc.--Peer Comparison
Consolidated Edison  Florida Power & Oncor Electric Public Service
Co. of New York Inc. Light Co. Delivery Co. LLC  PECO Energy Co. Electric & Gas Co.
Rating as of Feb. 27, A-/Stable/A-2 A/Stable/A-1 A/Stable/A-1 BBB+/Stable/A-2 A-/Stable/A-2
2020
(Mil. $)
Revenue 10,821.0 11,786.3 4,101.0 3,038.0 6,471.0
EBITDA 3,837.0 5,967.5 1,904.5 900.2 2,391.5
Funds from operations 3,055.2 5,010.5 1,459.9 770.8 1,974.2
(FFO)
Interest expense 772.8 664.0 405.6 136.4 338.3
Cash interest paid 708.8 542.0 373.6 131.4 323.3
Cash flow from 2,633.2 4,165.5 1,493.9 737.6 1,863.2
operations
Capital expenditure 3,017.0 5,118.5 1,754.0 844.0 2,896.0
Free operating cash (483.8) (953) (260.1) (106.4) (1,032.8)
flow (FOCF)
Dividends paid 912.0 500.0 209.0 306.0 0.0
Discretionary cash flow (1,395.8) (1,453) (469.1) (412.4) (1,032.8)
(DCF)
Cash and short-term 933.0 112.0 3.0 130.0 39.0
investments
Gross available cash 933.0 112.0 3.0 130.0 39.0
Debt 17,097.8 12,906.5 8,741.9 3,445.8 10,431.0
Equity 14,147.0 21,014.0 4,728.0 3,820.0 10,900.0
Adjusted ratios
EBITDA margin (%) 35.5 50.6 46.4 29.6 37.0
Return on capital (%) 8.0 10.4 7.3 8.6 8.3
EBITDA interest 5.0 9.0 4.7 6.6 7.1
coverage (x)
FFO cash interest 5.3 10.2 49 6.9 7.1
coverage (x)
Debt/EBITDA (x) 4.5 2.2 4.6 3.8 4.4
FFO/debt (%) 17.9 38.8 16.7 22.4 18.9
Cash flow from 14.8 323 17.1 21.4 17.9
operations/debt (%)
FOCF/debt (%) (2.8) (7.4) (3.0) (3.1) (9.9)
DCF/debt (%) (8.2) (11.3) (5.4) (12.0) (9.9)
Debt/debt and equity 54.7 38.0 64.9 47.4 48.9
(o)

Financial Risk: Significant
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We assess CECONY's financial measures using our medial-volatility table, which largely reflects our view of the
company's lower-risk regulated electric and gas utility operations and its effective management of regulatory risk.
Under our base-case scenario, we expect FFO to debt to average about 17%-18%. Our base case assumes rates in
place through 2022 resulting from CECONY's rate case, continued use of existing regulatory mechanisms, capital
spending that averages about $3.5 billion annually, dividend growth that averages about 5% annually, equity infusions
by Con Ed throughout the forecast to maintain CECONY's capital structure close to current levels, negative
discretionary cash flow, and the refinancing of all debt maturities.

Financial summary
Table 2

Consolidated Edison Co. of New York Inc.--Financial Summary

Industry sector: Combo

--Fiscal year ended Dec. 31--

2019 2018 2017 2016 2015
(Mil. $)
Revenue 10,821.0 10,680.0 10,468.0 10,165.0 10,328.0
EBITDA 3,837.0 3,709.5 3,660.0 3,530.5 3,398.0
Funds from operations (FFO) 3,055.2 2,807.4 2,906.9 3,086.2 2,673.7
Interest expense 772.8 745.1 675.1 637.3 591.3
Cash interest paid 708.8 707.1 645.1 606.3 561.3
Cash flow from operations 2,533.2 2,214.4 2,876.9 3,045.2 2,824.7
Capital expenditure 3,017.0 3,042.0 2,834.0 2,668.0 2,408.0
Free operating cash flow (FOCF) (483.8) (827.6) 42.9 377.2 416.7
Dividends paid 912.0 846.0 796.0 744.0 872.0
Discretionary cash flow (DCF) (1,395.8) (1,673.6) (753.1) (366.8) (455.3)
Cash and short-term investments 933.0 818.0 730.0 702.0 843.0
Gross available cash 933.0 818.0 730.0 702.0 843.0
Debt 17,097.8 16,073.9 14,388.7 13,711.7 13,570.2
Equity 14,147.0 12,910.0 12,439.0 11,829.0 11,415.0
Adjusted ratios
EBITDA margin (%) 35.5 34.7 35.0 34.7 329
Return on capital (%) 8.0 7.9 9.2 9.4 9.3
EBITDA interest coverage (x) 5.0 5.0 5.4 5.5 5.7
FFO cash interest coverage (x) 5.3 5.0 5.5 6.1 5.8
Debt/EBITDA (x) 4.5 4.3 3.9 3.9 4.0
FFO/debt (%) 17.9 17.5 20.2 22.5 19.7
Cash flow from operations/debt (%) 14.8 13.8 20.0 22.2 20.8
FOCF/debt (%) (2.8) (5.1) 0.3 2.8 3.1
DCF/debt (%) (8.2) (10.4) (5.2) (2.7) (3.4)
Debt/debt and equity (%) 54.7 55.5 53.6 53.7 54.3

WWW.STANDARDANDPOORS.COM/RATINGSDIRECT

MARCH 3, 2020 7



Exhibit___(YS-7)
PAGE 8 OF 13
Consolidated Edison Co. of New York Inc.

Liquidity: Adequate

We base our 'A-2' short-term rating on CECONY on our issuer credit rating on the company. CECONY has adequate
liquidity, in our view, and can more than cover its needs for the next 12 months, even if EBITDA declines by 10%. We
expect the company's liquidity sources over the next 12 months will exceed its uses by more than 1.1x. We also expect
that CECONY will meet our other requirements that support its current liquidity designation. Under our stress
scenario, we do not expect that CECONY would require access to the capital markets during the next 12 months to
meet its liquidity needs. CECONY also benefits from sound relationships with its banks and a satisfactory standing in

the credit markets.

Principal Liquidity Sources Principal Liquidity Uses

» FFO of about $2.6 billion over the next 12 months, » Debt maturities, including outstanding commercial

« Credit facility availability of about $2.25 billion, and paper, of about $1.4 billion,

« Maintenance capital spending of about $2.7 billion,

» Cash on hand of about $1 billion.
and

+ Dividends to the parent between $900 million and
$1 billion.

Debt maturities
Table 3

Consolidated Edison Co. of New York Inc.--Debt Maturities

Year Amount (Mil. S)
2020 350.0
2021 640.0
2024 250.0

Environmental, Social, And Governance

We see social risks as a more material factor for the company than for most peers. Given CECONY's position as
the electric and gas distribution provider in New York City, events involving its operations tend to receive
heightened public scrutiny due to the city's high population density. Aside from this, CECONY's internal safety and
health management systems support its ability to provide safe and reliable service for its customers, despite the
complexity associated with its system. CECONY's environmental risk is not materially different from that of peers.
While it has some steam-generation operations, the vast majority of the company's operations are in regulated
electric and gas transmission and distribution.
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Group Influence

Our ratings incorporate our view of CECONY as a core subsidiary of Con Ed, largely reflecting that is highly unlikely to
be sold, operates in lines of business or functions integral to the overall group strategy, has a strong commitment of
support from senior group management, is closely linked to the parent's name and reputation, and has operated more
than five years. Therefore, we align our issuer credit rating on CECONY with our 'a-' group credit profile on Con

Edison.

Issue Ratings - Subordination Risk Analysis

Capital structure
CECONY's capital structure consists of about $16.1 billion of debt, almost all of which is unsecured.

Analytical conclusions
We rate CECONY's unsecured debt 'A-', the same as our issuer credit rating on CECONY, since we view these

instruments as unsecured debt of a qualifying investment-grade utility, consistent with our criteria.

Reconciliation

Table 4
Reconciliation Of Consolidated Edison Co. of New York Inc. Reported Amounts With S&P Global Ratings'

Adjusted Amounts (Mil. $)
--Fiscal year ended Dec. 31, 2019--

Consolidated Edison Co. of New York Inc. reported amounts

S&P Global
Ratings' Cash flow
Operating Interest adjusted from Capital

Debt EBITDA income expense EBITDA operations expenditure
Reported 16,101.0 3,721.0 2,348.0 728.0 3,837.0 2,502.0 3,028.0
S&P Global Ratings' adjustments
Cash taxes paid - - - - (73.0) - -
Cash taxes paid: Other - - -- -- - -- -
Cash interest paid -- -- - - (676.0) - --
Reported lease liabilities 605.0 -- - - -- - --
Operating leases - 64.0 21.8 21.8 (21.8) 42.2 -
Postretirement benefit 981.2 -- - -- - -- --
obligations/deferred
compensation
Accessible cash and liquid (933.0) -- - - -- - --
investments
Capitalized interest -- -- - 11.0 (11.0) (11.0) (11.0)
Share-based compensation - 40.0 - -- - -- -
expense
Asset retirement obligations 286.0 12.0 12.0 12.0 -- - --
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Table 4
Reconciliation Of Consolidated Edison Co. of New York Inc. Reported Amounts With S&P Global Ratings'

Adjusted Amounts (Mil. $) (cont.)

Nonoperating income -- -- 36.0 - -- - --
(expense)
Debt: Workers 57.7 -- - - -- - --
compensation/self
insurance

Total adjustments 996.8 116.0 69.8 448 (781.8) 31.2 (11.0)

S&P Global Ratings' adjusted amounts

Cash flow
Interest Funds from from Capital
Debt EBITDA EBIT expense operations operations expenditure
Adjusted 17,097.8 3,837.0 2,417.8 772.8 3,055.2 2,533.2 3,017.0

Ratings Score Snapshot

Issuer Credit Rating
A-/Stable/A-2
Business risk: Excellent
* Country risk: Very low
* Industry risk: Very low
* Competitive position: Strong
Financial risk: Significant

* Cash flow/leverage: Significant

Anchor: a-

Modifiers
* Diversification/portfolio effect: Neutral (no impact)
* Capital structure: Neutral (no impact)
* Financial policy: Neutral (no impact)
e Liquidity: Adequate (no impact)
* Management and governance: Satisfactory (no impact)

* Comparable rating analysis: Neutral (no impact)

Stand-alone credit profile : a-

* Group credit profile: a-

* Entity status within group: Core (no impact)

WWW.STANDARDANDPOORS.COM/RATINGSDIRECT MARCH 3,2020 10
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Related Research

Full analysis: Consolidated Edison Inc., Jan. 23, 2020

Business And Financial Risk Matrix

General Criteria: Group Rating Methodology, July 1, 2019

Criteria | Corporates | General: Corporate Methodology, Nov. 19, 2013

General Criteria: Methodology: Industry Risk, Nov. 19, 2013

General Criteria: Use Of CreditWatch And Outlooks, Sept. 14, 2009
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Criteria - Corporate - General: Corporate Methodology: Ratios And Adjustments, April 1, 2019

General Criteria: Methodology For Linking Long-Term And Short-Term Ratings, April 7, 2017

General Criteria: Country Risk Assessment Methodology And Assumptions, Nov. 19, 2013

Criteria | Corporates | Utilities: Key Credit Factors For The Regulated Utilities Industry, Nov. 19, 2013

Criteria | Corporates | General: Reflecting Subordination Risk In Corporate Issue Ratings, March 28, 2018

Criteria | Corporates | General: Methodology And Assumptions: Liquidity Descriptors For Global Corporate

General Criteria: Methodology: Management And Governance Credit Factors For Corporate Entities, Nov. 13, 2012

Financial Risk Profile
Business Risk Profile Minimal Modest Intermediate Significant Aggressive Highly leveraged
Excellent aaa/aa+ aa at+/a a- bbb bbb-/bb+
Strong aa/aa- at/a a-/bbb+ bbb bb+ bb
Satisfactory a/a- bbb+ bbb /bbb- bbb-/bb+ bb b+
Fair bbb/bbb- bbb- bb+ bb bb- b
Weak bb+ bb+ bb bb- b+ b/b-
Vulnerable bb- bb- bb-/b+ b+ b b-

Ratings Detail (As Of March 3, 2020)*

Consolidated Edison Co. of New York Inc.
Issuer Credit Rating
Commercial Paper

Local Currency

Senior Unsecured

Issuer Credit Ratings History
26-Jan-2017

WWW.STANDARDANDPOORS.COM/RATINGSDIRECT

A-/Stable/A-2

A-2
A-

A-/Stable/A-2
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Ratings Detail (As Of March 3, 2020)*(cont.)

23-Nov-2015
25-Mar-2008

Related Entities
Consolidated Edison Inc.
Issuer Credit Rating
Commercial Paper

Local Currency

Senior Unsecured

Orange and Rockland Utilities Inc.

Issuer Credit Rating

Commercial Paper
Local Currency

Senior Unsecured

Rockland Electric Co.

Issuer Credit Rating

A-/Negative/A-2

A-/Stable/A-2

A-/Stable/A-2

A-2
BBB+

A-/Stable/A-2

A-2
A-

A-/Stable/--

*Unless otherwise noted, all ratings in this report are global scale ratings. S&P Global Ratings’ credit ratings on the global scale are comparable
across countries. S&P Global Ratings’ credit ratings on a national scale are relative to obligors or obligations within that specific country. Issue and
debt ratings could include debt guaranteed by another entity, and rated debt that an entity guarantees.
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Consolidated Edison Company
of New York, Inc.

Subsidiary of Consolidated Edison, Inc.

Consolidated Edison Co. of New York, Inc’s (CECONY) ratings reflect a conservative
transmission and distribution (T&D) utility business model, historically predictable cash flows
and a recently enacted multiyear rate plan. CECONY is the largest subsidiary of Consolidated
Edison, Inc. (ED), accounting for nearly 90% of ED’s consolidated cash flow.

On March 25, 2020, Fitch revised the Rating Outlook for ED and subsidiaries to Negative from
Stable reflecting the view that the current coronavirus pandemic is likely to result in weaker
credit metrics and could breach downgrade threshold metrics, especially at ED.

Key Rating Drivers

Coronavirus Sales Impacts: The coronavirus pandemic has significantly affected CECONY’s
electric sales, which historically account for approximately 75% of CECONY’s operating
revenue. The company disclosed that from March 16 to July 31, 2020 weather-adjusted
residential electric delivery volumes increased 11% while commercial volumes declined 19%.
Over the same period residential revenues increased 8% and commercial revenues declined
11%.

Fitch estimates that residential sales account for 45%-47% of CECONY’s electric revenues
and commercial sales account for 52%-55%. The financial impact of the changes in sales
volumes is muted by a twice-yearly revenue decoupling mechanism (RDM) adjustment for all
customer classes. The company recently implemented the RDM adjustments covering sales
variations from January 2020 to June 2020.

Regulatory and Legislative Coronavirus Response: CECONY voluntarily suspended
disconnections, late charges, and other fees in March of 2020. Subsequently, the state of New
York enacted a law prohibiting residential disconnections during the current state of
emergency, and potentially, up to 180 days thereafter. The law expires in March 2021.
CECONY has increased its estimate of uncollectible accounts and is expected to request the
ability to defer amounts exceeding current rate recovery until its next rate case.

Additionally, the New York Public Service Commission (NYPSC) opened a generic docket in
June 2020 to investigate the impacts of the coronavirus pandemic on utility service. The
commission has not given any indication of the investigation’s time table or potential
regulatory actions such as deferred accounting for pandemic-related expenses.

Low-Risk Business Profile: CECONY'’s ratings reflect the historically predictable cash flows of
its regulated electric and gas delivery businesses, which benefit from full and timely recovery
of fuel and commodity costs. Various regulatory mechanisms support CECONY'’s long-term
financial stability, including revenue decoupling, forward-looking test years and trackers for
large operating expenses. Multiyear settlements are frequently achieved in New York. On a
negative note, authorized ROEs at CECONY are some of the lowest in the nation.

Rate Settlement: CECONY filed a joint proposal with the major parties in the case on Oct. 18,
2019, which was approved on Jan. 16, 2020. Under the terms of the settlement, CECONY will
be allowed to raise electric base rates by $113 million in 2020, $370 million in 2021 and
$326 million in 2022. The settlement calls for gas base rate increases of $84 million in 2020,
$122 million in 2021 and $167 million in 2022. Electric and gas rates are set on an 8.8% ROE
and 48% equity capitalization.

The enacted rate plan provides for performance incentives and allows the company to earnup
to 9.3% before earnings are shared with customers. The plan includes electric earnings
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incentives for energy efficiency and other potential incentives of $69 million in 2020,
$74 million in 2021 and $79 million in 2022 and gas earnings incentives of $20 million in 2020,
$22 million in 2021 and $25 million in 2022. The plan also includes penalties for not meeting
specified targets related to service, reliability and safety, among other matters.

Reforming the Energy Vision (REV): Fitch believes efforts to transform the traditional utility
distribution business model of New York T&D utilities, under the REV initiative, has no near-
term impact on CECONY'’s credit profile. Fitch expects REV-related capex to represent less
than 5% of capital investments over the forecast horizon. The company is able to recover REV-
related capex as part of the rate-making process, and can earn additional incentives through
approved earnings adjustment mechanisms.

Clean Energy Legislation: New York enacted the Climate Leadership and Community
Protection Act in July 2019. The legislation requires that 70% of electricity procured by
utilities in the state be produced by renewable energy systems by 2030 and that by 2040 the
statewide electrical demand system has zero emissions. The law also codifies state targets for
energy efficiency, offshore wind, solar and energy storage. Fitch notes that it is too early to
assess the implications of the legislation on ED or its subsidiaries’ operations or credit quality.

Reduced Capex: Management expects capex of roughly $9.7 billion over 2020-2022. The 5%
reduction from the prior forecast reflects the lower approved rate base in CECONY'’s recently
enacted rate plan. Capex is primarily earmarked toward replacement of aged infrastructure;
network reliability enhancement, including a sizable advanced metering infrastructure
program; leak-prone pipe replacement; and REV-related projects. Fitch projects CECONY’s
internally generated cash flows to support, on average, 80% of capex over the forecast period.

Weaker Credit Metrics: CECONY’s credit metrics weakened in 2018 as a result of tax reform.
Prior to the COVID-19 outbreak, Fitch expects that the recently enacted rate plan will
forestall any significant recovery in credit metrics over the 2020-2022 rate plan period, as a
result of the below-average authorized 8.8% ROE and continued effects of tax reform.

CECONY'’s FFO leverage is expected to average approximately 4.7x over the rating horizon,
with some years approaching the threshold of 5.0x. Fitch is concerned that the potential
impact on cash flow due to the coronavirus will further erode CECONY’s limited headroom.

Parent-Subsidiary Linkage: There is a strong rating linkage among ED and its two principal
regulated utility subsidiaries, CECONY and Orange & Rockland Utilities, Inc. (ORU). A
downgrade of CECONY, given strong operational and financial ties, with the utility generally
contributing nearly 90% of ED’s consolidated cash flows, would likely result in a downgrade of
ED. A downgrade of ED would likely result in a downgrade of ORU, given the subsidiary’s small
size within the corporate structure.

The linkage also reflects a shared bank credit facility and parental support in the form of
equity infusions to maintain the utilities’ statutory capital structures. Given the linkages, Fitch
would allow a maximum of a one-notch differential between the Long-Term Issuer Default
Ratings (IDRs) of ED and CECONY and ORU. As regulated utilities, both CECONY and ORU
are considered stronger credits than ED.

Financial Summary

($ Mil., as of Dec. 31) 2016 2017 2018 2019
Gross Revenue 10,165 10,468 10,680 10,821
Operating EBITDAR 3421 3,655 3,686 3,785
Cash Flow from Operations 3,038 2,866 2,204 2,502
Capital Intensity (Capex/Revenue) % 26.3 271 28.6 28.0
Total Adjusted Debt With Equity Credit 13,210 13,976 15,930 16,764
FFO Fixed-Charge Coverage (x) 54 49 4.8 4.1
FFO-Adjusted Leverage (x) 3.8 4.2 4.6 5.5
Total Adjusted Debt/Operating EBITDAR (x) 3.9 3.8 4.3 4.4

Source: Fitch Ratings, Fitch Solutions.

Consolidated Edison Company of New York, Inc.
Rating Report | September 11,2020 fitchratings.com 2
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Rating Derivation Relative to Peers

CECONY'’s credit profile as a T&D regulated utility is in line with peers New York State Electric
and Gas Co. (NYSEG; BBB+/Stable), Connecticut Light & Power Company (CL&P; A-/Stable),
and sister utility ORU. CECONY enjoys greater financial scale than its peers, with EBITDA that
is nearly 4.0x the size of the next largest peer utility, CL&P. CL&P’s higher rating partly reflects
the benefit of a larger exposure to constructive Federal Energy Regulation Commission
regulation. Fitch considers the New York and Connecticut regulatory regimes to be somewhat
restrictive, with below-average authorized ROEs. CECONY'’s financial profile is weaker than
its peers. Adjusted debt/EBITDAR and FFO-adjusted leverage at CECONY were 4.4x and 5.5x,
respectively, as of TTM 4Q19, compared with 3.7x and 4.2x at CL&P, 5.0x and 4.7x at NYSEG,
and 3.8x and 4.1x at ORU.

Rating Sensitivities
Factors that Could, Individually or Collectively, Lead to Positive Rating
Action/Upgrade

° Given limited head room in credit metrics for the current rating category, no positive
rating action is anticipated in the nearterm;

° FFO-adjusted leverage less than 4.0x on a sustained basis;
° Unexpected improvement in New York regulatory environment.

Factors that Could, Individually or Collectively, Lead to Negative Rating
Action/Downgrade

° A significant deterioration inthe New York regulatory compact;

° FFO-adjusted leverage greater than 5.0x on a sustained basis.

Liquidity and Debt Structure

Adequate Liquidity: Group liquidity is supported by a $2.25 billion shared bank credit facility
that expires in December 2022. In April 2019, the credit facility termination date was
extended to December 2023 with respect to banks with aggregate commitments of
$2.2 billion. The full amount of the facility is available to CECONY, while ED has access to a
total of $1 billion and ORU a total of $200 million. As of June 30, 2020, approximately
$1,581 million of consolidated liquidity was available, including $437 million of unused
facilities and $1,144 million of cash and cash equivalents.

In July 2020, ED borrowed $820 million pursuant to a supplemental credit agreement. The
bank credit facility has a covenant that requires total debt/total capital to be no greater than
65%. Consolidated long-term debt maturities are considered manageable, with $518 million
due in 2020, $1,967 million due in 2021 and $437 million due in 2022.

ESG Considerations

Unless otherwise disclosed in this section, the highest level of Environmental, Social and
Governance (ESG) credit relevance is a score of ‘3" - ESG issues are credit neutral or have only
a minimal credit impact on the entity, either due to their nature or the way in which they are
being managed by the entity.

For more information on Fitch’s ESG Relevance Scores, visit www.fitchratings.com/esg.
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Liquidity and Debt Maturities

Liquidity Analysis

($ Mil.) 12/31/18  12/31/19
Total Cash and Cash Equivalents 818 933
Short-Term Investments

Less: Not Readily Available Cash and Cash Equivalents 0 0
Fitch-Defined Readily Available Cash and Cash Equivalents 818 933
Availability Under Committed Lines of Credit 1,058 558
Total Liquidity 1,876 1,491
LTM EBITDA After Associates and Minorities 3,630 3,721
LTMFCF (1,693) (1,438)

Source: Fitch Ratings, Fitch Solutions, Consolidated Edison Co. of New York, Inc.

Scheduled Long-Term Debt Maturities

($ Mil.) 6/30/20
2020 0
2021 640
2022 0
2023 0
2024 250
Thereafter 15,475
Total 16,365

Source: Fitch Ratings, Fitch Solutions, Consolidated Edison Co. of New York, Inc.

Key Assumptions
Fitch’'s Key Assumptions Within Our Rating Casefor the Issuer
° Implementation of the CECONY joint proposal effective Jan. 1, 2020;

o Capex of $9.7 billion over 2020-2022;

° Parent-level dividend payout ratio between 65% and 70%.

Consolidated Edison Company of New York, Inc.
Rating Report | September 11,2020 fitchratings.com 4



FitchRatings

Financial Data

Exhibit__(YS-8) PAGE 5 OF 13
Corporates
Electric-Corporate
United States

($ Mil., as of Dec. 31) 2016 2017 2018 2019
Summary Income Statement

Gross Revenue 10,165 10,468 10,680 10,821
Revenue Growth (%) (1.6) 3.0 2.0 1.3
Operating EBITDA (Before Income from Associates) 3,368 3,600 3,630 3,721
Operating EBITDA Margin (%) 33.1 344 34.0 344
Operating EBITDAR 3421 3,655 3,686 3,785
Operating EBITDAR Margin (%) 33.7 34.9 34.5 35.0
Operating EBIT 2,262 2,405 2,354 2,348
Operating EBIT Margin (%) 22.3 23.0 22.0 21.7
Gross Interest Expense (607) (629) (698) (739)
Pretax Income (Including Associate Income/Loss) 1,659 1,789 1,522 1,585
Summary Balance Sheet

Readily Available Cash and Equivalents 702 730 818 933
Total Debt with Equity Credit 12,786 13,536 15,482 16,252
Total Adjusted Debt with Equity Credit 13,210 13,976 15,930 16,764
Net Debt 12,084 12,806 14,664 15,319
Summary Cash Flow Statement

Operating EBITDA 3,368 3,600 3,630 3,721
Cash Interest Paid (585) (629) (671) (687)
Cash Tax 0 (108) (195) (73)
Dividends Received Less Dividends Paid to Minorities (Inflow/(Out)flow) 0 0 0 0
Other Items Before FFO 48 (172) 5 (608)
FFO 2,831 2,691 2,769 2,353
FFO Margin (%) 27.9 25.7 25.9 21.7
Change in Working Capital 207 175 (565) 149
Cash Flow from Operations (Fitch Defined) 3,038 2,866 2,204 2,502
Total Non-Operating/Nonrecurring Cash Flow 0 0 0 0
Capex (2,672) (2,840) (3,051) (3,028)
Capital Intensity (Capex/Revenue) % 26.3 27.1 28.6 28.0
Common Dividends (744) (796) (846) (912)
FCF (378) (770) (1,693) (1,438)
Net Acquisitions and Divestitures 122 0 0 192
Other Investing and Financing Cash Flow Items (202) (253) (285) (309)
Net Debt Proceeds 217 750 1,946 770
Net Equity Proceeds 100 301 120 900
Total Changein Cash (141) 28 88 115
Leverage Ratios (x)

Total Net Debt With Equity Credit/Operating EBITDA 3.6 3.6 4.0 4.1
Total Adjusted Debt/Operating EBITDAR 3.9 3.8 4.3 4.4
Total Adjusted Net Debt/Operating EBITDAR 3.7 3.6 4.1 4.2
Total Debt with Equity Credit/Operating EBITDA 3.8 3.8 4.3 4.4
FFO-Adjusted Leverage 3.8 4.2 4.6 5.5
FFO-Adjusted Net Leverage 3.6 3.9 4.3 5.2
FFO Leverage 3.7 4.1 4.5 5.4
FFO Net Leverage 3.5 3.9 4.3 5.1
Calculations for Forecast Publication

Capex, Dividends, Acquisitions and Other Items Before FCF (3,294) (3,636) (3,897) (3,748)
FCF After Acquisitions and Divestitures (256) (770) (1,693) (1,246)
FCF Margin (After Net Acquisitions) (%) (2.5) (7.4) (15.9) (11.5)
Coverage Ratios (x)

FFO Interest Coverage 5.8 5.3 5.1 4.4
FFO Fixed-Charge Coverage 5.4 4.9 4.8 4.1
Operating EBITDAR/Interest Paid + Rents 5.4 5.3 5.1 5.0
Operating EBITDA/Interest Paid 5.8 5.7 54 5.4
Additional Metrics (%)

CFO-Capex/Total Debt with Equity Credit 2.9 0.2 (5.5) (3.2)
CFO-Capex/Total Net Debt with Equity Credit 3.0 0.2 (5.8) (3.4)
Source: Fitch Ratings, Fitch Solutions.

Consolidated Edison Company of New York, Inc.

Rating Report | September 11,2020 fitchratings.com 5



. . Exhibit__(YS-8) PAGE 6 OF 13
FltChR&tlﬂgS Corporates

Electric-Corporate
United States

Ratings Navigator
FitchRatings Consolidated Edison Co. of NY, InC.escreewnce: [ [[[]  Corporates Ratings Navigator
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E:\(;:I’; Sl Rk PEills ClESE U BrlEEk ke il Regulation Market and Franchise a==c Ba§e & Commodity Exposure Profitability Financial Structure Financial Flexibility Ly poiaiany
Corporate Governance Operations
aaa AAA
aa+ AA+
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aa- AA-
at+ A+
a A
a- A-
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bbb BBB
bbb- BBB-
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dorrd D or RD
Barbara Chapman (+1 646 582 4886) Corporate Rating Criteria (Feb 2019) Vertical Bars = Range of Rating Factor Bar Arrows = Rating Factor Outlook
Publish Date: March 2020
Kevin Beicke (+1 212 908 0618) Sector Navigators (Mar 2018) Bar Colors = Relative Importance {+  Positive
Introducing Ratings Navigators for Corporates (Nov 2014) B Higher Importance I Negative
B Average Importance @ Evolving
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Corporates

Electric-Corporate
United States

FitchRatings

Corporates Ratings Navigator

Consolidated Edison Company of New York, Inc. ba et

FitchRatings

Operating Environment

- Economic Environment aa ‘\(/;;y‘ ;;mng combination of countries where economic value is created and where assets are - Management Strategy a  Coherent strategy and good track record in implementation.
aa Einancial Access aa Ve strong combination of sster specific funding characteristics and of the strength of the - Governance Structure by 800d CG track record but effectivenessfindependence of board less obvious. No evidence of abuse of
relevant local financial market. power even with ownership concentration.
5 Systemic governance (eg rule of law, corruption; government effectiveness) of the issuer's
- Systemic Governance BRI Ccuntry of incorporation consistent with ‘aa, Group Structure aa  Transparent group structure.
b- a Financial Transparency a  High quality and timely financial reporting.
Regulation Market and Franchise
- g:"egd’;fa"bglgans"are"cy ansl bbb Generally transparent and predictable regulation with limited political interference. - Market Structure a  Wellestablished market structure with complete transparency in price-setting mechanisms.
bbb+ Timeliness of Cost Recovery a Minimal lag to recover capital and operating costs. a- Consumption Growth Trend bbb  Customer and usage growth in line with industry averages.
- Trend in Authorized ROES bb  Significantly below-average authorized ROE. - Customer Mix a  Favorable customer mix.
bbb- g:::i’;(‘jms Available to Stabilize a  Revenues fully insulated from variability in consumption. bbb Geographic Location bbb Beneficial location or reasonable locational diversity.
Mechanisms Supportive of o .
- e e s bbb Effective regulatory ring: g or minimum Supply Demand Dynamics bbb Moderately favorable outlook for prices/rates.
Asset Base and Operations Commodity Exposure
- Diversity of Assets bbb | Good quality and/or reasonable scale diversified assefs. - é::'l'y to|Pass Through Changes in a  Complete pass-through of commadity costs.
bbb+ Qperations Reliabiity and Cost bbb Reliability and cost of operations at par with industry averages. at Underlying Supply Mix a  Extremely low cost and flexible supply.
‘Competitiveness
- s’;‘;zf:(’izr:‘; EnEE) bbb Limited or manageable exposure to environmental regulations. - Hedging Strategy a  Highly captive supply and customer base.
Capital and Technological Intensity of
bbb- Capex bbb Moderate in a-
Profitability Financial Structure
- Free Cash Flow bbb  Structurally neutral to negative FCF across the investment cycle. - Lease Adjusted FFO Gross Leverage bbb 5.0x
a- Volatility of Profitability a  Higher stability and predictability of prolfis relative to ity peers. bbb+ ;‘;ﬁr'lf:g‘s‘ed DebyOperating bbb 3.75¢
bbb bbb-
Financial Flexibility Credit-Relevant ESG Derivation Overall ESG
- Financial Discipline a  Clear commitment to maintain a conservative policy with only modest deviations allowed. Consolidated Edison Company of New York, Inc. has 9 ESG potential rating drivers key o ssues
driver
a Liquidity bl One-vear liuidiy ratio above 1.25x. Well-spread maturity schedule of debt but funding may Plants' and networks' exposure o extreme weather
be less diversified.
X " d
- FFO Fixed Charge Cover bbb 4.5x Product affordability and access nver 0 fssues
bbb Quality and safety of products and services; data security potential ° b
driver fssues
- Impact of labor iati and empl
S . . 4 issues
Social resistance to major projects that leads to delays and cost increases not a
. . ’ . rating
How to Read This Page: The Igft column shows !he !hree-no_!ch band ass_essmen! for the overall Factor, illustrated b)_/ a bar. The right Governance is minimally relevant to the rating and is not currently a driver. driver
column breaks down the Factor into Sub-Factors, with a description appropriate for each Sub-Factor and its corresponding category. 1 issues

Management and Corporate Governance

For further details on Credit-Relevant ESG scoring, see page 3.
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Credit-Relevant ESG Derivation

Consolidated Edison Company of New York, Inc. has 9 ESG potential rating drivers

Consolidated Edison Company of New York, Inc. has exposure to extreme weather events but this has very low impact on the rating.

Consolidated Edison Company of New York, Inc. has exposure to access/affordability risk but this has very low impact on the rating.

Consolidated Edison Company of New York, Inc. has exposure to customer accountability risk but this has very low impact on the rating.

Consolidated Edison Company of New York, Inc. has exposure to labor relations & practices risk but this has very low impact on the rating.

Consolidated Edison Company of New York, Inc. has exposure to social resistance but this has very low impact on the rating.

Governance is minimally relevant to the rating and is not currently a driver.

Environmental (E)
General Issues

GHG Emissions & Air Quality

E Score

Sector-Specific Issues

Emissions from operations

Reference

Asset Base and Operations; Commodity Exposure;

Regulation; Profitability

Asset Base and Operations; Commodity Exposure;

Asset Base and Operations; Regulation; Profitability

Asset Base and Operations; Regulation; Profitability

Asset Base and Operations; Regulation; Profitability

Reference

Asset Base and Operations; Regulation; Profitability;

Regulation; Profitability

Asset Base and Operations; Profitability

Profitability; Asset Base and Operations

Asset Base and Operations; Profitability

Reference

Management and Corporate Governance

and Corporate Governance

Management and Corporate Governance

Energy Management 2 Fuel use to generate energy and serve load Profitability
Water used by hydro plants or by other generation plants, also effluent
Water & Wastewater Management 1 management
Waste & Hazardous Materials Management; "
N 2 Impact of waste from operations
Ecological Impacts
Exposure to Environmental Impacts 3 Plants’ and n