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Schedule 1: T&D Capital Program and Project Summary

Year Total

Current Budget

Total Dollars ($000)

ELECTRIC RY1 RY2 RY3 3 Yr. Total
Electric Transmission
Risk Reduction 169,892 111,892 122,864 404,648
System Expansion 5,000 5,000 - 10,000
CLCPA System Expansion 251,969 187,401 41,051 480,421
Replacement 18,000 18,000 18,000 54,000
Safety and Security 6,700 7,000 7,100 20,800
Environmental 34,633 35,883 36,383 106,899
Electric Transmission Sub-Total| 486,194 365,176 225,398 | 1,076,768
Electric Substations
Risk Reduction 437,044 478,822 452,467 | 1,368,333
System Expansion 99,100 163,600 347,600 610,300
Replacement 73,600 58,000 58,000 189,600
Safety and Security 14,630 14,630 14,630 43,890
Environmental 15,532 14,000 14,000 43,532
Electric Substations Sub-Total] 639,906 729,052 886,697 | 2,255,655
SSO+S&TO Total
Risk Reduction 606,936 590,714 575,331 | 1,772,981
System Expansion 104,100 168,600 347,600 620,300
CLCPA System Expansion 251,969 187,401 41,051 480,421
Replacement 91,600 76,000 76,000 243,600
Safety and Security 21,330 21,630 21,730 64,690
Environmental 50,165 49,883 50,383 150,431
Electric Distribution
Risk Reduction 350,144 379,067 404,773 | 1,133,985
New Business 236,233 268,010 273,028 777,271
System Expansion 147,024 116,611 108,449 372,084
Replacement 450,221 479,794 482,762 | 1,412,777
Equipment Purchases 146,000 159,600 159,600 465,200
Safety and Security 1,000 1,000 1,000 3,000
Environmental 1,700 1,700 1,700 5,100
Electric Distribution Sub-Total| 1,332,322 | 1,405,783 | 1,431,312 | 4,169,417
Electric T&D Total 2,458,422 | 2,500,011 | 2,543,407 | 7,501,840
TOTAL ELECTRIC
Risk Reduction 957,080 969,781 980,104 | 2,906,965
New Business 236,233 268,010 273,028 777,271
System Expansion 251,124 285,211 456,049 992,384
CLCPA System Expansion 251,969 187,401 41,051 480,421
Replacement 541,821 555,794 558,762 | 1,656,377
Equipment Purchases 146,000 159,600 159,600 465,200
Safety and Security 22,330 22,630 22,730 67,690
Environmental 51,865 51,583 52,083 155,531
Total| 2,458,422 | 2,500,011 | 2,543,407 | 7,501,840
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Schedule 2: T&D O&M Program Change Summary
Infrastructure Investment Panel
O&M Program Changes
Summary
($000) RY1 RY2 RY3
Program | Program | Program
Change Change Change
Electric Transmission Program Change
System Expansion Transmission Operations Capital Projects 3,915 3,915 3,915
System Expansion Transmission Planning Staffing Needs to Support Clean Energy Agenda 405 405 405
Sub-Total 4,320 4,320 4,320
Electric Distribution Program Change
Risk Reduction Emergency Response 3,522 - -
Risk Reduction Line Clearance/Vegetation Management Program 2,819 368 375
New Business Meters and Customer Equipment Program 4,538 1,196 144
Risk Reduction Safety Inspection Program 7,487 945 (11,403)
Sub-Total| 18,366 2,509 (10,884)
TOTAL RY1 RY2 RY3
Program  Program  Program
Change Change Change
Grand Total| 22,686 6,829 | (6,564)
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ED + SSO + STO CapEx Allocation 2023-2025

Safety and Security

67,690
Equipment Purchases 1%

Environmental
155,531

465 200 2%

New Business
777,271
10%
CLCPA System Expansion

480,421
7%

Distribution CapEx Allocation 2023-2025

Safety and Security _ Environmental
Equipment Purchases 3,000 5,100
465,200 0% 0%
11%

New Business
777,271
19%

ED = Electric Distribution SSO = Electric Substations S&TO = Electric Transmission
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SSO+S&TO CapEx Allocation 2023-2025

Safety and Security Environmental

64,690 150,431
Replacement 5o, 5%

243,600

ED = Electric Distribution SSO = Electric Substations S&TO = Electric Transmission
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Schedule 1: CECONY Network & Radial Feeder 10-Year Independent Summer Peak Demand Forecast (MW)

CECONY Network & Radial Feeder 10-Year Independent Summer Peak Demand Forecast (MW)

This Exhibit only includes Networks and Radial Feeders driving specfic Load Relief, NWS, and major Capital investments.

Area Type Area Station Network/Radial |Region 2022 2026 2031 10-Year CAGR
Network Brownsville 1 Crown Heights  |Brooklyn 207 222 236 1.6%
Network Water Street Prospect Park Brooklyn 62 65 70 1.5%
Network Brownsville 2 Richmond Hill Brooklyn 317 347 384 2.0%
Network Brownsville 1 Ridgewood Brooklyn 219 232 249 1.5%
Network Water Street Williamsburg Brooklyn 324 353 388 2.3%
Network West 42 Street Pennsylvania Manhattan 184 261 281 6.7%
Network Parkview Triboro Manhattan 141 183 199 4.0%
Network Hellgate Yorkville Manhattan 275 288 301 1.1%
Network Newtown Borden Queens 123 156 179 4.7%
Network Jamaica Jamaica Queens 436 491 531 2.0%
Network Glendale Maspeth Queens 247 264 289 1.7%
Network Newtown Sunnyside Queens 76 83 88 1.8%
Radial Brownsville 2*  [Brownsville 2*  |Brooklyn 34 29 30 -1.3%
Radial Sunnyside Radial |Sunnyside Radial |Queens 17 20 24 7.3%

*The forecast for Brownsville 2 includes a planned Load Transfer and reduces the forecasted growth.
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Schedule 2: Brownsville 1 & 2 - Changes Between 2021 & 2020 Summer Peak Demand Forecasts (MW)
Brownsville 1 & 2 - Changes Between 2021 & 2020 Summer Peak Demand Forecasts (MW)**
Values are Cumulative
Weather . . . Electrification of coviD Programmatic | Organic Energy Other Load
Year of Forecast Adjusted Peak New Business | Electric Vehicles Gas Appliances Adjustment |Energy Efficiency Efficiency Modifiers*
Year 1 -14 1 1 0 0 4 2 -4
Year 2 0 15 3 0 2 8 3 -3
Year 3 0 19 4 1 3 14 4 -8
Year 4 0 17 4 2 3 20 5 -8
Year 5 0 16 5 3 3 28 5 -8
Year 6 0 16 5 5 3 29 6 -8
Year 7 0 18 7 7 3 30 6 -8
Year 8 0 19 10 11 3 30 6 -8
Year 9 0 20 12 15 3 30 7 -8
Year 10 0 21 15 21 3 30 7 -9

*QOther Load Modifiers include distributed energy storage, distributed generation, demand response, and conservation voltage optimization. Adjustments for

Climate Change and Load Transfers are also included.
**The Brownsville 1 & 2 Area Stations = Crown Heights Network, Ridgewood Network, Richmond Hill Network; and Radial Feeders 9B91, 9B92, 9B93, and 9B94
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Schedule 1: T&D Risk Reduction Capital Program and Project Summary

Electric T&D Year Total
Risk Reduction Current Budget
Total Dollars ($000)
RY1 RV2 [ RY3 [ 3Yr.Total
RISK REDUCTION
Organization White Paper
Distribution 4kV USS Switchgear House Replacement 13,227 13,227 13,227 39,682
Substations 138kV Disturbance Monitoring Program 4,800 4,800 4,800 14,400
Substations Area Substation Phased Replacement Program 30,000 30,000 30,000 90,000
Substations Area Substation Reliability 11,500 11,500 11,500 34,500
Substations Auxiliary Station Equipment Program 1,100 1,100 1,100 3,300
Substations Category Alarm Program - Various 2,250 2,078 2,156 6,484
Substations Circuit Switcher Replacement Program 1,400 1,400 1,400 4,200
Substations Condition Based Monitoring Program 1,500 15,000 15,000 31,500
Substations Control Cable Upgrade Program - 4,000 4,000 8,000
Distribution Critical Facilities Program 9,000 9,000 9,000 27,000
Substations DC System Upgrade Program 5,100 5,100 5,100 15,300
Substations Disconnect Switch Capital Upgrade Program 5,175 5,175 5,175 15,525
Transmission Distribution Order Enhancements 300 300 400 1,000
Transmission Dynamic Feeder Rating System 1,000 1,500 1,500 4,000
Substations East River Automation - Upgrade the 69kV Yard 3,000 - - 3,000
Transmission EMS DevOps Upgrade 2,492 2,492 3,264 8,248
Substations Erosion Protection and Drainage Upgrade Program - 5,000 5,000 10,000
Transmission Feeder 38R51 and 38R52 Replacement Project 122,000 - - 122,000
Transmission Feeder Replacement Program 2,500 3,500 3,500 9,500
Substations Fire Suppression System Upgrades Program 12,140 12,406 12,273 36,819
Substations Gas Insulated Substation Replacement Program 13,000 28,500 28,500 70,000
Substations High Voltage Circuit Breaker Capital Upgrade Program 25,400 23,400 24,800 73,600
Substations High Voltage Test Set Program 2,800 2,800 2,800 8,400
Transmission Joint Replacement Program 10,500 13,000 13,000 36,500
Distribution Non-Network Reliability 73,550 87,061 87,061 247,672
Distribution Non-Network Resiliency with FLISR 2,100 2,100 2,100 6,300
Substations Other Capital Equipment Upgrades Program 3,485 3,485 3,485 10,455
Transmission Overhead Insulator Resiliency Program 6,700 6,700 6,700 20,100
Transmission Overhead Transmission Structures Program 3,000 3,000 3,000 9,000
Distribution Pole Inspection and Treatment (PIT) Program 2,333 2,333 2,333 6,999
Substations Pothead Pressure Alarms Program 150 150 150 450
Distribution Pressure, Temperature and Oil Sensors 2,000 2,000 2,000 6,000
Distribution Primary Feeder Reliability 75,500 77,000 78,545 231,045
Substations Protection, Control and Automation Program 38,500 33,500 20,000 92,000
Substations Pumping Plant Improvement Program 4,800 3,900 3,900 12,600
Transmission Queensboro Bridge Risk Mitigation 20,000 80,000 80,000 180,000
Substations Reinforced Ground Grid Program 6,100 6,100 6,100 18,300
Substations Relay Modifications Program 78,352 89,852 76,352 244,556
Substations Relay Protection Communications Upgrade Program 16,500 16,500 16,500 49,500
Distribution Remote Monitoring System 3,222 3,222 3,222 9,666
Transmission Replacement of Feeders M51 and M52 - - 10,000 10,000
Substations Retrofit Overduty 13kV and 27kV Circuit Breaker Program 13,800 13,800 13,800 41,400
Transmission Right of Way Roadway Access 1,000 1,000 1,000 3,000
Substations Roof Replacement Program 4,800 4,800 4,800 14,400
Substations RTU Upgrade Program 2,510 2,510 2,510 7,530
Distribution Selective Undergrounding 60,000 80,000 100,000 240,000
Distribution Shunt Reactor 5,000 5,000 5,000 15,000
Distribution Smart Sensors 15,100 15,100 15,100 45,300
Substations Stabilization of Pothead Stand Supports/Settlement 2,500 2,500 2,500 7,500
Substations Structural and Infrastructure Upgrades Program 6,700 14,400 14,400 35,500
Substations Substation Enclosure Upgrade Program 1,900 1,900 1,900 5,700
Substations Substation Loss Contingency - Rapid Recovery of an Area 4,000 - - 4,000
Substation/Transmission Resiliency Transformers

Substations Substation Transformer Replacement Program 124,000 124,000 124,000 372,000
Transmission System Operations Enhancements 400 400 500 1,300
Distribution Transformer Vault and Structures Modernization 41,103 42,266 43,465 126,834
Substations Transmission Station Metering and SCADA Upgrades Program 3,182 3,066 3,066 9,314
Distribution Underground Secondary Reliability Program 25,483 25,752 29,714 80,949
Distribution Unit Substation Modernization 638 638 638 1,915
Distribution Unit Substation Transformer Replacement Program 3,902 3,902 3,902 11,705
Distribution Unit Substation Upgrade and Improvement 1,000 1,000 1,000 3,000
Substations Upgrade Light and Power System Program 1,000 1,000 1,000 3,000
Distribution USS Switchgear Flood Protection 8,466 8,466 8,466 25,398
Substations U-Type Bushing Replacement Program 5,600 5,100 4,400 15,100
Distribution Wainwright - Willowbrook Stepdown Transformer Installations 8,520 1,000 - 9,520
TOTAL ELECTRIC

Total Risk Reduction| 957,080 969,781 980,104 | 2,906,965
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Infrastructure Investment Panel

O&M Program Changes
EIOP - Risk Reduction

(s000)
RY1 RY2 RY3
Program | Program Program
Change Change Change
RISK REDUCTION
Organization Program Change
Distribution Emergency Response 3,522 - -
Distribution Line Clearance/Vegetation Management Program 2,819 368 375
Distribution Safety Inspection Program 7,487 945 (11,403)
TOTAL ELECTRIC
Total Risk Reduction| 13,828 1,313 [ (11,028)
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Electric Operations / DE

2022-2026
1. Project / Program Summary
Type: U Project X Program Category: X Capital [1 O&M

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

Project/Program Title: 4 kV USS Switchgear House Replacement

Project/Program Number (Level 1): PR.9ES0501
10036283

Project/Program Manager: Colin Ramjohn

Status: [ Planning [ Design [ Engineering [1 Construction X Ongoing [ Other:

Estimated Start Date: Estimated Date In Service:
A. Total Funding Request ($000) B.
Capital: $59,280 [ 5-Year Gross Cost Savings ($000)
O&M: [1 5-Year Gross Cost Avoidance ($000)
Retirement: O&M:
Capital:

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

D. Investment Payback Period:
(Years/months)

Work Description:

This program will replace aging and deteriorating unit substation switchgear houses with new selected
switchgear houses in their entirety. The new switchgear house includes switchgear compartments,
circuit breakers, protective relays, batteries, automatic transfer switch (ATS), instrument transformers
and SCADA equipment. Existing circuit breakers will be upgraded to vacuum circuit breakers.
Existing relays will be upgraded to microprocessor relays.

There are 237 unit/ multibank substation switchgear houses in the Con Edison non-network system.
Their ages range from 1-73 years old with an average age of 54 years.

Current plans are to purchase and install six switchgear houses annually.
This program also includes replacement of the unit substation batteries, which is critical to the

performance of the system protection functions. Presently, USS batteries experience a failure rate of
approximately 2%.

Justification Summary:

Structural members of switchgear houses have deteriorated due to aging and environmental
conditions. These factors have resulted in circuit breakers that do not fit into their cubicles properly. In
many instances, pinch bars are used to force the breakers into the cubicles. Forcible insertion or
removal of a circuit breaker into or out of its cubicle due to structural degradation often requires de-
energization of the unit substation’s 4 kV bus and all feeders. This typically results in a delay in station
availability of two or three days.

Rather than attempt to repair the structural problems, this program funds complete replacement of
switchgear houses. Spare parts for most of the existing switchgear components are unavailable as
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many of the original equipment manufacturers are either no longer in business or no longer supply
replacement parts.

In addition to the structural problems noted, problems are being experienced with circuit breaker
components. Close/trip coils and auxiliary switches have an unacceptably high failure rate (on
average 19 failures per year among the older circuit breakers). Rachet pins, which are utilized in the
spring charging mechanism on the older General Electric circuit breakers, fail and are replaced 60
times per year across the system on average. The average time required to repair one of these failed
components is between 16 and 32 man-hours. Many spare components (diode/resistor boards,
hickory rods, rachet pins) must be fabricated in company machine shops since many of them are no
longer available from manufacturers, and the spare inventory from old, decommissioned circuit
breakers has been depleted.

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

The 4kV USS Switchgear House Replacement program ensures the reliability of those 4kV Unit
Substations by proactive replacement of potentially failure-prone switchgear house components. The
replacement of failure-prone components is prioritized by a health index, which, as explained in the
ELRP, is a single number that expresses asset health in terms of both its probability of failure and the
impact of such failure. For the 4kV USS Switchgear House Replacement program, the prioritization is
done based on each switchgear house’s previous history of maintenance, age, and other relevant
factors.

The 4KV grid design provides significant redundancies to minimize customer outages within. In order
to achieve this all switchgear in this system must be maintained in good working condition. Breaker
failures often do not result in customer outages, due to the resilient design of the system. However,
failures can and have resulted in the loss of the entire unit substation which result in customer outages.
The 4KV grids offer operational options that help mitigate the risk of Network Shutdown, an
Enterprise Risk, through radialization, preventing cascading failures causing the collapse of the grid,
and in the most extreme case isolation of the grid. Failures in the 4KV grid that result in outages
impact the Electric Operations department risks associated with Regulatory Penalties, as they could
trigger the Major Outage RPM, and could contribute to triggers for the SAIFI and/or CAIDI RPMs.

2. Supplemental Information

Alternatives:

Continue to operate and maintain the existing deteriorating switchgear houses. However, as described
above, cases of misalignment of circuit breakers and switchgear cubicles result in higher operating and
maintenance costs. The older air magnetic circuit breaker technology used in these switchgear houses
is less reliable and more costly to maintain than current technology.

There are some limited cases where it may be possible to upgrade the circuit breakers, protective relays
and other components individually, if the overall condition of the switchgear house is deemed
structurally sound. However, the cost to upgrade individual components of a switchgear house will
exceed the cost of a new switchgear house altogether. An example of this was the Sommer Place #2
feeder breaker upgrade. Costs for this upgrade are summarized in the table below with appropriate
escalation to show present worth values:
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Item  Cost

Feeder breaker upgrades: $94,000

Labor (testing, equipment group, etc.)  $187,000
Relay upgrades $408,000

Total ~ $689,000

Despite the new equipment installed, this upgrade retained the existing battery, the 40 plus year old
switchgear house and the original “bank circuit breaker”.

Alternative 1 description and reason for rejection

Replace the switchgear houses at the rate of 4 per year and assume that the older switchgear houses 60
years and above are selected for replacement. Then the average age would remain at 54 years. This is
beyond the average life expectancy for electrical equipment.

Alternative 2 description and reason for rejection

Alternative 3 description and reason for rejection

Risk of No Action:

Failure to implement these switchgear house replacements will cause a rise in the overall failure rate
due to continued rusting, corrosion and deterioration. This will result in lower reliability due to
equipment failure and higher operating, maintenance, and restoration costs.

Risk 1

If the units are allowed to deteriorate and age at the current rate, failures are projected to rise to almost
double in 20 years, and average age goes up by one year per year (20 in 20 years)

Risk 2
If the oldest, switchgear houses (60 years old or more) are replaced at the rate of 6 per year, the
average age should decrease slightly from the current average age of approximately 54 years:

Risk 3

If we were to replace less than four per year, then the average age will continue to increase and
ultimately we may be forced to drastically increase the number of replacements annually in order to
improve the average age and system reliability.

Non-Financial Benefits

Some of the older switchgear houses have asbestos-containing wire insulation requiring special
precautions which increase maintenance costs. For example, Westinghouse circuit breakers contain
“Rockbestos” control wiring which are (Asbestos Contain Material) ACMs. There are 53 Westinghouse
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units among the 237 switchgear houses. In addition, the arc chutes of certain circuit breakers such as
Allis Chalmers also contain asbestos. There are 30 Allis Chalmers circuit breakers among the 239
switchgear houses. When abatement is required during the repair of switchgear or circuit breakers, the
repair time increases an average of 30%. The new switchgear houses do not contain asbestos and thus
maintenance will be less complex and require less time, saving operating costs.

The new switchgear houses are free of known environmentally unfriendly components.

Some additional features of the new switchgear houses include microprocessor-based “smart
protective relays” that better protect the switchgear and feeders and provide expansion capability for
smart grid technologies, an indoor climate-controlled environment which would extend the

life expectancy of components and a covered aisle which will provide a safe and efficient working
environment for maintenance personnel.

Additionally, with the replacements of the old switchgear houses, system reliability will improve thus
improving customer satisfaction.

Summary of Financial Benefits and Costs (attach backup)

New switchgear requires less frequent maintenance and has fewer parts to maintain resulting in lower
maintenance costs over its lifetime. The projected maintenance expenditures for all 4 kV unit
substation switchgear houses for 2021 is $ 4.3M. This is a 14% decrease over the 2020 maintenance
expenditure of $5.0M for 4 kV switchgear houses.

As a result of the structural and component problems outlined, periodic maintenance inspections for
the older air circuit breakers (ACB) are twice as frequent and twice as costly as compared to the newer
vacuum circuit breakers (VCB) employed in new switchgear houses. Since vacuum breaker contacts
operate in a vacuum which results in reduced wear on the contacts when the breaker operates, the
inspection cycle for most vacuum breakers is six years; the inspection cycle for air circuit breakers is
three years. Less frequent inspections for vacuum circuit breakers results in a 50% lower inspection
cost as compared to air circuit breakers.

1. Cost-benefit analysis (if required)

2. Major financial benefits

3. Total cost

4. Basis for estimate

5. Conclusion

Project Risks and Mitigation Plan

Risk 1
USS Switchgear prioritized for replacement fail prior to scheduled replacement.

Mitigation plan

Replacements are scheduled based on priority determined by calculating the Health Index. The plan
identifies the equipment that is in need of replacement and establishes a schedule to make
replacements at a rate that minimizes the likelihood of in-service failures.
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Technical Evaluation / Analysis

The Company began utilizing a model/matrix in 2016 to calculate a health index for its unit substation
switchgear houses. Based upon that model/matrix, units that have a score outside of the target are
recommended for replacement. A unit substation switchgear house with a health index score above
the goal runs the risk of an in-service mis-operation that would lead to extended repair and having that
breaker/feeder out of service for an extended time compromising reliability. There are currently 20
unit substation switchgear houses that are recommended for replacement based upon their health
index score. The model/matrix utilizes the following factors in its health index calculation:

Age

Reliability

Maintenance expenditure
Asbestos/lead cables
Number of feeders

Loading

Field personnel recommendation
Field inspection frequency
Status of equipment upgrades
Physical condition

Flood susceptibility

Safety

©O 00O 00 C0C OO0 0O OC O O

Based on the switchgear house asset health index, the following switchgear houses have been
recommended or replacements in the specified years.

Replacement Year/ Unit Substation

2023

Glen Oaks
Oakland
Arlington #4
Clearview #1
Howard Beach
Ralph Ave #1

2024

Centerville
Cunningham West
Silver Lake #1
Clearview #2

Fort Totten

Utica Ave

2025

Ralph Ave #2
Chisolm
Willowbrook #1
Floral Park #2
Whitestone East
Rosedale
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2026

Alley Park
Little Neck
Floral Park #1
Dongan Hills
East 86th St.
Union

Project Relationships (if applicable)

USS Transformer Replacement Program

Unit Substation Load Relief

USS Feeder Breaker Replacement

USS Life Extension Program

USS Protection and Feeders Relay Upgrade Program
USS Site Improvement for SPCC Plans

3. Funding Detail

Historical Spend

Actual 2017 Actual 2018 Actual 2019 Actual 2020 Projected 2021

Capital 6,000
O&M*
Retirement

Total Request ($000): $49,708

Total Request by Year:

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

Capital 6,000 13,227 13,227 13,227 13,526
O&M*
Retirement

Capital Request by Elements of Expense:

EOE 2022 2023 2024 2025 2026

Labor 1,092 2,418 2,418 2,418 2,462
Mé&S 2,290 5,049 5,049 5,049 5,162
Contract
Services 1,207 2,661 2,661 2,661 2,721
Other 242 534 534 534 546
Overheads 1,169 2,565 2,565 2,565 2,635
Subtotal 6,000 13,227 13,227 13,227 13,526
Contingency**
Total 6,000 13,227 13,227 13,227 13,526
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Total Gross Cost Savings / Avoidance by Year:
2021 2022 2023 2024 2025

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

Total Ongoing Maintenance Expense by Year:
2021 2022 2023 2024 2025

O0&M
Capital

*If whitepaper is supporting a capital project/ program this refers to implementation O&M
**Please refer to the Corporate Contingency Guidelines

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.

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/maintenance if capital isn’t deployed)
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Central Operations/ Substation Operations

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

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

Project/Program Title: 138kV Disturbance Monitoring Program.

Project/Program Manager: John Penza Project/Program Number (Level 1): PR.20223866

Status: [ Planning [ Design [ Engineering [1 Construction X Ongoing [] Other:

Estimated Start Date: Ongoing Estimated Date in Service: Ongoing
A. Total Funding Request ($000) B.
Capital: $21,400 O 5-Year Gross Cost Savings ($000)
O&M: [1 5-Year Gross Cost Avoidance ($000)
Retirement: O&M:
Capital:

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

D. Investment Payback Period:
(Years/months)

Work Description:

This program will increase the amount of Disturbance Monitoring Equipment (DME) deployed
throughout the Con Edison 138kV transmission system by installing dedicated DME. This program will
also leverage technology to deploy an Automated Substation Control System (ASCS) at each of the 138kV
substations to assist in the continuous improvement of operation and controls. This improvement would
be achieved through continuous monitoring and analysis of the power system, ensuring a more reliable
and robust system. The system would help document and record all system event chronology as well as
all impacted relays and equipment. This program will primarily focus on protective relay operations,
asset health and indexing, monitoring of protective relay alarms and by generating reports and trends
for engineering analysis.

The automatic collection of microprocessor event files will be used for the following functionality:

. Disturbance Monitoring

. Relay Health Monitoring

. Equipment Asset Health Monitoring

. Relay System Maintenance and Testing

The ASCS is a system that includes the DME which is a device capable of recording and monitoring
power system data pertaining to system disturbances, and includes digital fault recording (DFR),
sequence of event recording (SER), and dynamic disturbance recording (DDR).

The ASCS is required for post incident analysis and fault reporting. It will be the major tool used to
analyze system events and take corrective actions. Based on analysis done, fourteen 138 kV transmission
substations were required to have DMEs installed based on a high fault level on these stations (greater
than 20% of the median per North American Reliability Corporation (NERC) guidelines. We prioritize
by Operational Need (Strategical).
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The following 12 transmission substations are scheduled for 2022-2026:

e Astoria East 138kV DME

e Hudson Ave. 138kV DME

e Dunwoodie North 138kV DME
e Buchanan 138kV DME

e Fresh Kills 138kV DME

e Tremont 138kV DME

e Sprainbrook FEEDER Y49 DME
e Eastview 138kV DME

e Vernon 138kV DME

¢ Queensbridge 138kV DME

e Jamaica 138kV DME

e Hellgate 138kV DME

Justification Summary:

Installation of the ASCS on our 138kV system will provide operational and analytical benefits that have
proven to be instrumental in the analysis of previous Con Edison system events. If DMEs are not
available, it will be extremely difficult and time consuming to analyze the system events and it will
cause delay in restoring the transmission system after a fault.

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

This program impacts the SSO Risk of Loss of substation. This program reduces the likelihood of
losing a substation by increasing the amount of DME. This program will also leverage technology to
deploy an ASCS at each of the 138kV substations to assist in the continuous improvement of operation
and controls detecting relay mis-operation that can affect the reliability of the electric system and
possibly result in the loss of load as well as allows for quicker restoration times and reduces the
likelihood that overlapping trip outs will lead to the loss of a substation.

2. Supplemental Information

Alternatives

There are no specific alternatives to DMEs but some limited DME function can be provided by
Microprocessor relays in the system. However, in our transmission system, most of the 138kV
transmission stations have electromechanical relays which do not have this capability. Also, it will be
difficult and time consuming to get this data from the microprocessor relays as these cannot be
accessed remotely due to cybersecurity concerns.

Risk of No Action
No action would lead to continued difficulty in monitoring and analyzing electrical disturbances
which occur on the 138kV portion of the Bulk Electric System.

Non-Financial Benefits

This program will increase Con Edison’s ability to analyze system disturbances, post event analysis,
determine root causes of incorrect relay operations, and validate dynamic models of power system
equipment.

Summary of Financial Benefits and Costs (attach backup)

1. Cost-benefit analysis: N/ A
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2. Major financial benefits

This program will increase Con Edison’s ability to analyze system disturbances, post event analysis,
determine root causes of incorrect relay operations, and validate dynamic models of power system
equipment.

3. Total cost $21,400

4. Basis for estimate:

The funding request for this program is based on the historical average of $1.8M per location and 3
locations per year.

5. Conclusion: N/ A

Project Risks and Mitigation Plan

Risk 1: Outage scheduling conflicts with other initiatives.

Mitigation: Outages to be coordinated with the Sequencing Group at System Operations to potentially
incorporate other project/programs to avoid conflict with other program/ projects resulting in a more
predictable budget and manageable outage scheduling.

Risk 2: Delays due resources support coordination.

Mitigation: Anticipate, schedule and pre-plan with resource requirements such as engineering, labor,
and construction and outages to avoid performance delays alignment conflicts.

Risk 3: Lack of alignment between resources support and outages.
Mitigation: Anticipate, schedule and pre-plan with resource requirements such as engineering, labor,
and construction to avoid alignment conflicts with outages.

Technical Evaluation / Analysis: Controls Systems Engineering performed a study of all the 138kV
buses and determined buses needed for sequence of events recording and digital fault recording.
replacement of the 69 kV breaker failure relays and the primary relay protection systems, which is part
of this project.

Project Relationships (if applicable) N/A

3. Funding Detail

Historical Spend

Actual Actual Actual Actual Historic Forecast
2017 2018 2019 2020 Year 2021
(O&M
only)
Capital $2,590 $1,283 $12 $8 $749
0&M | | |
Retirement 0 $35 0 0 n/a
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Total Request ($000):
Total Request by Year:
Request 2022 | Request 2023 | Request 2024 | Request 2025 | Request 2026
Capital $2,500 $4,800 $4,800 $4,800 $4,500
Oo&M*
Retirement
Capital Request by Elements of Expense:

EOE 2022 2023 2024 2025 2026
Labor 868 1,680 1,681 1,682 1,587
M&S 0 0 0 0 0
Contract 825 1,579 1,579 1,579 1,481
Services
Other 0 0 0 0 0
Overheads 807 1,541 1,540 1,539 1,433
Subtotal
Total $2,500 $4,800 $4,800 $4,800 $4,500

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

Capital
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Central Operations/ Substation Operations

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

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

Project/Program Title: Area Substation Phased Replacement Program

Project/Program Manager: Brian Brush Project/Program Number (Level 1): PR.23287740

Status: X Planning [ Design X Engineering [1 Construction [ Ongoing [] Other:

Estimated Start Date: Ongoing Estimated Date in Service: Ongoing

B.

O 5-Year Gross Cost Savings ($000)

[1 5-Year Gross Cost Avoidance ($000)
O&M:
Capital:

A. Total Funding Request ($000)
Capital: $131,000
Retirement:

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

D. Investment Payback Period:
(Years/months)

Work Description:

This program will replace 13kV, 27kV or 33kV (medium voltage) equipment at various area substations
based on condition assessments. The scope of the program may also include civil work associated with
the switchgear, direct current (DC) control cable system replacements and the addition of automation
packages for overall station control. The scope of individual projects under this program will be
evaluated along with other capital programs, such as 13/27kV Breaker Retrofits, to leverage outage and
construction synergies. Through assessments of medium voltage equipment, switchgear housing
condition, and DC control cable failures at various area substations, E63rd Street and Plymouth street
Substations have been prioritized under the program. Area substation locations beyond E63rd Street
Substation and Plymouth will be evaluated for similar projects in the future. Engineering and
procurement for this program will begin in 2022 and construction will begin in 2023. Due to the
complexity of the outage requirements for the East 63rd Street project, construction is expected to
continue beyond 2025.

Justification Summary:

The Company typically approaches equipment upgrades in substations at the asset level, through the
use of capital programs. This programmatic approach to equipment replacement provides an effective
means of managing asset classes at a fleet level while addressing replacement needs at the station level.
Under most circumstances this is the most efficient way to maintain the reliability of an individual
station. Some substations, due to overall station health, are in need of an approach that is more holistic
than the programmatic approach in order to maintain system reliability standards. An assessment of
power carrying auxiliary and structural equipment at a group of area substations has determined that
certain locations require capital investment beyond the scope of existing capital programs.

Medium voltage switchgear is the fundamental power carrying component of an area substation. To
maintain a reliable distribution system, it is essential to have substation breakers, bus, switches, and
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metal clad housing in good working order. The longer a substation is exposed to seasonal extremes,
the increased likelihood that the equipment is subject to water intrusion, corrosion, and subsequent
reliability concerns. Medium voltage switchgear and metal clad housing at some of Con Edison’s
outdoor area substations have degraded over 40-60 years of service. Historically, the Company has
made repairs to metal clad switchgear and attempted to install newer sealing technologies to combat
weather related degradation. This strategy has been effective with some locations but, even where
effective, does not address the actual switchgear. The Area Substation Phased Replacement Program
will replace medium voltage switchgear and metal clad housing at locations that are beyond
improvement through corrective maintenance.

DC control and instrumentation systems provide remote operability of power carrying equipment,
metering, and component status indication to operators. A control cable and indication system that is
built of copper circuits must be free of corrosion and grounds to provide remote operability. When
insulation on these lines degrade and grounds persist, it is labor intensive to locate failures and there is
a risk that proper instrumentation and control will be lost. During high load periods or contingency
conditions, the impact a DC ground on a control cable has on feeder restoration times can be
significant. When equipment status indication is unknown due to DC grounds on the station mimic
circuitry, the uncertainty brings a risk to operations locally at the substation and remotely at the
Energy Control Center (ECC). This program will prioritize the upgrade of copper ground prone
control cable systems with networks primarily constructed of fiber optic cables. The program will also
replace copper-based mimic boards with automation packages. These upgrades will eliminate
troubleshooting, provide operators better indications, and help to improve the reliability of area
substations.

The civil structures that house metal clad switchgear and control cable systems provide environmental
protection for the equipment and help operators to perform switching in a safe environment. When
exposed to outdoor conditions, civil structures degrade, allowing water intrusion to electrical
equipment and the un-evening of surfaces. Water intrusion can lead to corrosion and failure of
electrical equipment. Uneven walkways and surfaces can make safe breaker racking and other
switching moves more labor intensive for operators. The added labor resource required to conduct
these operations safely can present a reliability risk during contingency or high load periods. This
program will make civil upgrades to walkways and structures in conjunction with switchgear
replacement and control cable upgrades.

To maintain individual locations, it is important to look beyond individual asset health and recognize
conditions that present a systemic risk to the reliability of the substation. Degradation of individual
assets can be addressed with corrective maintenance and or capital upgrade programs. When a
substation is exhibiting degradation across multiple, interrelated systems, there is a greater reliability
risk.

A comprehensive assessment of a substation is an essential part of recognizing overlapping risks and
deriving a holistic approach to equipment renewal at the station. This program will prioritize capital
projects at area substations that need switchgear replacement, control and indication upgrades and
civil improvements. This top to bottom approach will improve the reliability of the candidate stations
and complete the upgrades in the most efficient manner.

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

This program addresses the Substation Operations departmental risk “Equipment Failures increasing
reliability of equipment and facilities, eliminating possible inadvertent trips including outages to
equipment and customers, and reduced personal safety hazards with relationship to equipment failure
causing property damage and/or injuries to the public in the immediate vicinity of the substation
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Climate Change and Resiliency:
Also, program focus on increasing the flooding protection with focus on changing average climate and
increasing severity /frequency of extreme weather events /major storm.

2. Supplemental Information

Alternatives

0 Repair civil structures, metal clad switchgear and DC control cable systems. This alternative is
viable at locations in need of a small volume of repairs. At locations where environmental conditions
have combined with vulnerabilities of older technology, a more comprehensive approach is needed to
combat systemic risks.

0 Replacement of metal clad switchgear, DC control cable, automation installation and civil
upgrades will reduce the overall reliability risk at the station.

Risk of No Action
If no action is taken at program targeted area substations, there is a risk that overlapping failures of
power carrying and/ or control systems will result in customer outages.

Non-Financial Benefits

This program has reliability and safety benefits. The upgrades made through this program will impact
reliability by reducing the risk of customer outages due to overlapping equipment failures. The civil
structure improvements made through this program will create a more ergonomic environment for
operators to perform electrical switching. Increase the flooding protection with focus on changing
average climate and increasing severity/frequency of extreme weather events are affecting our energy
infrastructure.

Summary of Financial Benefits and Costs (attach backup)
1. Cost-benefit analysis: N/ A

2. Major financial benefits
The new switchgear and control cable replacements will reduce current O&M expenditures at targeted
stations.

3. Total cost $131,000

4. Basis for estimate: The annual funding for this program is based on projects for two substations per
year at a cost of approximately $15M per substation. The $15M is the approximate cost to replace one
medium voltage bus section per year.

5. Conclusion: N/ A

Project Risks and Mitigation Plan
Project Risks:
Risk 1: Outage scheduling conflicts with other initiatives.

Mitigation: Outages to be coordinated with the Sequencing Group at System Operations to potentially
incorporate other project/programs to avoid conflict with other program/ projects resulting in a more
predictable budget and manageable outage scheduling.
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Risk 2: Delays due resources support coordination.

Risk 3: Lack of alignment between resources support and outages.
Mitigation: Anticipate, schedule and pre-plan with resource requirements such as engineering, labor
and construction to avoid alignment conflicts with outages.

Mitigation: Anticipate, schedule and pre-plan with resource requirements such as engineering, labor,
and construction and outages to avoid performance delays alignment conflicts.

considerations.

Technical Evaluation / Analysis:
The priority for this program was established through analysis of labor hours associated with
troubleshooting DC grounds, civil inspections/assessments and feeder processing hours and

Project Relationships (if applicable)
The upgrade project at East 63rd Street will reuse the medium voltage breakers installed on PN20233-
00 as part of the 13kV /27kV Breaker Retrofits Program.

3. Funding Detail

Historical Spend

Actual 2017 | Actual 2018 | Actual Actual Historic Forecast
2019 2020 Year 2021
(O&M only)
Capital 0 0 0 0 474
Oo&M
Retirement 0 0 0 0 0
Total Request ($000):
Total Request by Year:
Request 2022 | Request 2023 | Request 2024 | Request 2025 | Request 2026
Capital $11,000 $30,000 $30,000 $30,000 $30,000
O&M*
Retirement
Capital Request by Elements of Expense:
EOE 2022 2023 2024 2025 2026
Labor 1,320 3,600 3,600 3,600 3,600
Mé&S 1,320 3,600 3,600 3,600 3,600
Contract 5,403 14,782 14,786 14,791 14,836
Services
Other 220 600 600 600 600
Overheads 2,737 7,418 7,414 7,409 7,364
Subtotal
Total $11,000 $30,000 $30,000 $30,000 $30,000
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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
Capital
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Central Operations/ Substation Operations

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

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

Project/Program Title: Area Substation Reliability

Project/Program Number (Level 1): PR.2ES8500 /
10030249

Status: [ Planning [ Design [ Engineering [1 Construction X Ongoing [ Other:

Project/Program Manager: Jim Neilis

Estimated Start Date: N/A Estimated Date in Service: N/A
A. Total Funding Request ($000) B.
Capital: $59,000 [] 5-Year Gross Cost Savings ($000)
O&M: [ 5-Year Gross Cost Avoidance ($000)
Retirement: $10,000 O&M:
Capital:

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

D. Investment Payback Period:
(Years/months)

Work Description:

This program provides for the installation of high side switching circuits in the substation transformer
vaults to provide for redundant clearing. The high side switching circuits shall consist of a circuit
switcher and /or an interrupter. Digital Transfer Trip (DTT) could be substituted for one or both
switching devices where installation is impossible due to space limitations.

After the August 3, 1990 Seaport area substation fire, Con Edison modified substation designs to
provide more reliable high-speed clearings of transformer secondary faults and reduce the possibility
of loss of the area substations during a protracted fault incident. This program provides for the
installation of two independent lines of protracted fault protection with electrical and physical
separation for the area station transformers. The first line of protection is provided by the installation
of a circuit switcher, which is tripped by normal primary protection. The second line of protection is
provided by an interrupter, which is tripped by a separate and independent back-up protracted fault
protection system located in the transformer vault. If space is limited, then the second line of protection
can be provided by a transfer trip relay scheme.

The Auto Ground Switch (“AGS”) retirement program has been combined with this reliability
program because the AGS can only be retired when either a circuit switcher or transfer trip relay
scheme is installed. Where feasible, the retirement of the AGS will be performed simultaneously.

Of the remaining 134 transformers that need to be addressed, fifty-four (54) vaults can accommodate a
local high side clearing device (original scope). Due to space limitations and bus-work design, the
remaining eighty (80) vaults will be designed with two lines of DTT with a motor operated disconnect
or removable flexible link (modified scope).




Exhibit_(EIOP-3)
Schedule 3
Page 22 of 333

Substation Reliability Program High Level Status
Item | Substations No. of No. of No. of Engineering | Procurement | Construction | Estimated
Substations | Transformers | Transformers | Phase Phase (Long Phase Completion
(Plan) with Two Lead Date

Means of Equipment)

High Side

Clearing

Devices

(2017)
1 W65 No.1 and 2 10 0 90% 100% 0% 2023

No.2
2 Cherry Street 1 2 0 0% 0% 0% 2022
12 E63rd No.1 and 2 14 0 0% 0% 0% 2024
No.2

13 Bruckner 1 5 0 0% 0% 0% 2022
14 Buchanan 1 3 0 0% 0% 0% 2024
16 Parkchester No.1 1 4 0 0% 0% 0% 2027
17 Avenue A 1 5 0 0% 0% 0% 2027
18 West 19 Street 1 5 0 0% 0% 0% 2027
19 Elmsford No. 2 1 4 0 0% 0% 0% 2024

Justification Summary:

Con Edison initially developed a single-mode failure concept to prevent extensive damage and station
shutdown from a sustained 13kV fault. The concept includes the addition of an independent line of
protracted fault protection, installation of a 138 kV transformer circuit switcher and interrupter, the
provision for control cable system route separation, separate direct current (DC) supply systems,
switchgear compartmentalization, and improved fire rated design. The design concept changed in 1991
after some substations had been designed and constructed. Upgrading existing area substations to
meet the present design concept will reduce the possibility of loss of the area substation during a
protracted fault incident. Also, as part of this program Con Edison will look to retire the AGS where
feasible.

Con Edison determined that this program offers tremendous value, either through a local high side
clearing device (original scope) or two lines of DTT and a motor operated disconnect or removable
flexible link (modified scope). In addition to the Seaport type incident protection, these designs allow
for faster fault clearing and switching capabilities, which increases operational reliability. The
Company evaluated this program in late 2010 /early 2011 and at that time, 134 transformers needed to
be addressed to meet the 1991 recommendation. Fifty-four of these transformers were in vaults that
have sufficient space to accommodate a local high side clearing device. In these locations, Con Edison
will pursue the original program work. Due to space limitations and bus work design, the Company
will implement a modified scope with two lines of DTT and either a motor operated disconnect or
removable flexible link in the remaining eighty vaults.

Con Edison’s proposed revision to the original scope of work It was determined that the revised plan
was a reasonable alternative considering both space constraints and newly available technology.

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

This program addresses the Substation Operations risks “Equipment Failures” and “Loss of a
Substation”. High side clearing and/or DTT reduce the likelihood of a protracted fault on an area
substation bus. A protracted fault can lead to further equipment failures and possibly the loss of an
area substation.
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The Company has a plan to install DTT or high side clearing at all area substations. The removal of
AGSs, as part of the program, improves the recovery time following trip outs (because an AGS has to
be reset). The remote operability that DTT provides, as compared to an AGS, improves the company’s
recovery time and is part of its climate change adaptation strategy.

2. Supplemental Information

Alternatives
¢ Do nothing: Given the 1991 commitment to complete this program, this would no longer be a
viable alternative.
Risk of No Action
No action would increase the likelihood of a sustained fault on a bus, which can result in extensive
damage and the shutdown of an area substation.

Non-Financial Benefits
As noted previously, this program increases overall system reliability and reduces the potential for
equipment and facility damage in the event of a protracted equipment fault.

Summary of Financial Benefits and Costs (attach backup)
1. Cost-benefit analysis: N/ A

2. Major financial benefits
N/A

3. Total cost $59,000
4. Basis for estimate: The annual funding request is based on the average annual expenditures of the

last 5 years.
5. Conclusion: N/ A

Project Risks and Mitigation Plan
Risk 1: Outage scheduling conflicts with other initiatives.

Mitigation: Outages to be coordinated with the Sequencing Group at System Operations to potentially
incorporate other project/programs to avoid conflict with other program/ projects resulting in a more
predictable budget and manageable outage scheduling.

Risk 2: Delays due resources support coordination.

Mitigation: Anticipate, schedule and pre-plan with resource requirements such as engineering, labor,
and construction and outages to avoid performance delays alignment conflicts.

Risk 3: Lack of alignment between resources support and outages.
Mitigation: Anticipate, schedule and pre-plan with resource requirements such as engineering, labor
and construction to avoid alignment conflicts with outages.

Technical Evaluation / Analysis: N/A

Project Relationships (if applicable) Installation of new equipment for transformers requires outages
of the applicable equipment and is subject to system conditions. Where possible, outages for other
projects are combined to maximize overall equipment availability on the system
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3. Funding Detail

Historical Spend

Actual 2017 | Actual 2018 | Actual Actual Historic Forecast
2019 2020 Year 2021
(O&M only)
Capital 15,324 9,350 12,406 15,333 13,477
O0&M
Retirement 1,109 302 2,365 2,897 n/a
Total Request ($000):
Total Request by Year:
Request 2022 | Request 2023 | Request 2024 | Request 2025 | Request 2026
Capital 13,700 11,500 11,500 11,500 10,800
O&M*
Retirement 2,000 2,000 2,000 2,000 2,000
Capital Request by Elements of Expense:
EOE 2022 2023 2024 2025 2026
Labor 5,696 4,797 4,810 4,815 4,527
M&S 2,192 1,840 1,840 1,840 1,728
Contract 478 418 405 402 407
Services
Other 411 345 345 345 324
Overheads 4,923 4,100 4,100 4,098 3,814
Subtotal
Total $13,700 $11,500 $11,500 $11,500 $10,800
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

Capital
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Central Operations/ Substation Operations

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

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

Project/Program Title: Auxiliary Station Equipment Program

Project/Program Manager: Gregory Jimenez Project/Program Number (Level 1): PR.22672293

Status: [ Planning [ Design [ Engineering [1 Construction X Ongoing [] Other:

Estimated Start Date: Ongoing Estimated Date in Service: Ongoing
A. Total Funding Request ($000) B.
Capital: $5,050 O 5-Year Gross Cost Savings ($000)
O&M: [1 5-Year Gross Cost Avoidance ($000)
Retirement: O&M:
Capital:

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

D. Investment Payback Period:
(Years/months)

Work Description:

Work Description:

All substations have critical sections of auxiliary equipment that are required to maintain system
reliability, provide accurate feedback for metering/ protection, and protect from distressing system
transients. These pieces of equipment include coupling capacitor voltage transformers, surge arresters,
bushing potential devices, and potential transformers. The ancillary equipment mentioned above has
been analyzed on the Con Edison system at the 345kV, 138kV, and 69kV levels. By upgrading these
components system reliability will be significantly increased and environmental health and safety
improved. This will be accomplished through the Bus Auxiliary Equipment Program using strategic
asset replacement approaches.

The objective of this program is as follows:

1. Replace capacitor voltage transformers (CCVT’s) and surge arrester’s system wide with the
potential transformers and bushing potential devices to follow.

2. Upgrade the CCVT’s, surge arresters, potential transformers (PT’s), and bushing potential
devices (BPD’s.)

3. Prior to and during labor, all aspects of safety will be assessed and handled accordingly to
ensure employee and equipment safety.

4. Increase reliability and accuracy over existing voltage feedback equipment. This will provide
relay protection and metering equipment more dependable analog signals.

5. Increase reliability of the system under voltage transients.

6. Increase safety of substation personnel by lowering the potential for high energy faults and
contaminated spills.

7. Increase protection of high value primary substation equipment by lowering the potential for
high energy faults propagating.
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8. Decrease potential for negative environmental impact by upgrading equipment with
unfavorable dielectric fluid.

CCVT Replacement Basis:
CCVT'’s serve as major pieces of substation equipment essential to maintaining proper
operation and protection. Some of the conditions that could force CCVT failures are described below.

Failure in any of the high voltage capacitor elements within the capacitor stack C1
e A failure within this section can lead to a catastrophic failure based on the energy
associated with these devices
e This can also lead to a percentage of secondary voltage feedback distortions based on
the number of shorted capacitors in the circuit
Failure of any of the capacitive elements in the Capacitor 2 grounding stack
e This can lead to a catastrophic failure dependent on connections and voltage
conditions
e This can also lead to a percentage of secondary voltage feedback distortions based on
the number of shorted capacitors in the circuit
Failure of a voltage transformer or series component for voltage feedback
e This can lead to incorrect voltage response or incorrect phase angle shift
Failure of harmonic suppression filter
e This can lead to distortions in voltage waveforms or create an unexpected phase shift
Weakening or failure of spark gaps
e This can lead to an increased level of wear on the secondary voltage transformers
leading to inaccurate secondary voltage readings or an undesired phase shift
Multiple possibilities for mechanical failures including but not limited to
e  Gasket failures
e Low oil due to prolonged leaks
e Expansion skin failure between capacitive elements and oil insulation

Under the failure condition that a CCVT ruptures oil will be lost into the surrounding area. Depending
on the type of CCVT it can contain levels of Polychlorinated Biphenyls (PCB) this is undesirable from

the health and environmental perspective.

Surge Arrester Replacement Basis:

Surge arresters play a pivotal role in the protection and stability of power systems. Conditions
described below can prevent metal-oxide varistor and silicon carbide type surge arresters from
protecting during voltage transients.

¢ The most common failures associated with surge arresters can be attributed to moisture
ingress. If water intrusion transpires an increase in leakage current and partial discharge can
develop leading to over-heating of the arresters and eventually a failure.
e Aging surge arresters can develop an on-going increase in the resistive element which
increases the leakage current creating thermal instability of the arrester.
e This dielectric integrity can be compromised due to the following conditions
0 Surge arrester sealing imperfections. Over time the seals will weaken and naturally
any flaws from the manufacturing process or installation can develop into areas of
concern.
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0 Mechanical fractures in varistor elements attributed to thermal runaway from
significant current surges.

0 External housing weakening due to pollution which can vary voltage distribution
across the petticoat insulation stacks.

Bushing Potential Device Replacement Basis:
Bushing potential devices are a key component to step voltages down to a level where protection
relays and metering can safely input them. There are numerous components that are required to

enable these devices to function properly. If a problem occurs with one of them the device can give
false feedback.

e Common failures associated with bushing potential devices can be related to the lead-in-cable.
This cable runs from the capacitance tap on the high voltage bushing to the primary of the
main bushing potential device transformer.

0 This cable has 7000VAC+ potential (under transients) with a relatively small amount
of insulation. This insulation can breakdown over time or be damaged more easily on
units that have had more exposure to harsh conditions and human interference.

2. Other failures associated with bushing potential devices can be attributed to a failure of
internal components.

Throughout the bushing potential device are multiple transformers and capacitors used to achieve
desired voltage output. If one of these components fails it can lead to a dysfunctional device.

This can lead to inaccurate inputs to protection which can trip equipment on incorrect feedback.

Potential Transformer Replacement Basis:

Additionally, potential transformers play a crucial role in substation protection and metering. It is
essential to have them functioning in a proper and safe manner.

e A significant number of potential transformers that are on the system have early designs which
can increase the potential for failure.

0 These failures can be contributed from multiple factors including excessive voltage
transients placed on equipment, excessive heating of potential transformers, or
internal winding failures.

0 If a potential transformer fails with a rupture, an oil release will occur. It is crucial to
minimize these incidents especially if PCB oil is still existent in the potential
transformer. To mitigate these risks upgrades are necessary.

Many of the issues described are more likely to occur with equipment that has been in service for
extended periods of time and are reaching their end of life. By upgrading the CCVT’s, surge arresters,
bushing potential devices, and potential transformers using a strategic asset management program the
risk of failures can be minimized.

Justification Summary:

Through the bus auxiliary program, a significant system wide upgrade will be achieved. Over time
there is potential degradation of these devices based on the amount of time in service and if the
equipment has been subject to a high number of transients. Due to the high energy associated with
these pieces of equipment if a failure is to occur a threat is posed to employee safety in addition to high
value equipment in proximity physically and electrically. Undertaking this project will lead to an
entire transmission system increase of equipment reliability for Con Edison. Progressing with this
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asset management program will lead to an overall improvement of safety, asset protection, and
operational/ maintenance efficiency.

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

This program mitigates the Substation Operations Departmental Risk of likelihood of Equipment
Failures by upgrading critical sections of auxiliary equipment that are required to maintain system
reliability, provide accurate feedback for metering/ protection, and protect from distressing system
transients. By upgrading these components system reliability will be significantly increased and
environmental health and safety improved also minimizing the likelihood of the operations risk of
Loss of a Substation.

2. Supplemental Information

Alternatives

1. Increase Maintenance and Testing

One of the alternatives would be to increase maintenance and testing of system wide auxiliary
equipment. This would require an impractical number of outages and maintenance. Even if a piece of
equipment was found defective through this testing it would need to be replaced on the current outage
or soon. As an example, to complete one watts-lost test on a surge arrester requires a bus section
outage and the arrester to be disconnected from the high voltage connection. To emphasize the
magnitude of this there are over 1,000 surge arresters throughout Con Edison transmission stations.
The testing for a surge arrester is the least complex and time consuming compared to the other
targeted equipment in this program.

Risk of No Action
1. Taking no action in this scenario would be leaving existing high priority substation equipment
in place. If no action is taken system reliability could be compromised. With the current maintenance
intervals and equipment status over an extended period there is room to miss the signs of approaching
failure.
a. In the case that any of these fail aggressively the fault propagation can negatively
impact surrounding in-service equipment.
b. If feedback signals are skewed there is room for protective relays to operate
erroneously.
c. Hazard can increase to human safety, high value equipment, system reliability, and
the environment.

Non-Financial Benefits

1. This program will increase safety for all personnel working in and around transmission
substations.

2. This program will increase the reliability of the entire Con Edison power system from
transmission level and downstream.

3. This program will increase the system protection by increasing accuracy of bus voltage
feedback.

Summary of Financial Benefits and Costs (attach backup)

1. Cost-benefit analysis: N/ A

2. Major financial benefits Through the strategic replacement of bus auxiliary equipment there are
multiple financial advantages that will be produced.
1. These upgrades will prevent major equipment from being damaged under failure conditions
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a. If a failure occurs and a transient is produced the lifespan of primary substation equipment can
be reduced.

b. If a violent failure occurs the potential exists for dielectric fluid to be spilled and for major
assets to be damaged.

. It is an expensive process to clean up dielectric fluid and can have additional fines due to
environmental impact.

C. If failure occurs on the transmission level there is potential for downstream equipment to be
affected which can lead to customer outages.

d. More time and manpower would be used to resolve an unexpected outage or complete

maintenance/ testing related to that situation.

Upgrading of CCVT’s, surge arresters, bushing potential devices, and potential transformers will
provide long term cost reduction by better protecting high value assets, reducing environmental health
and safety risks, and keeping customers lights on ensuring company revenue.

3. Total cost $5,050

4. Basis for estimate: The annual funding of $1.1M for this program is based on the average of
expenditures for the years 2019 and 2020.

Project Risks and Mitigation Plan
Risk 1: Outage scheduling conflicts with other initiatives.

Mitigation: Outages to be coordinated with the Sequencing Group at System Operations to potentially
incorporate other project/programs to avoid conflict with other program/ projects resulting in a more
predictable budget and manageable outage scheduling.

Risk 2: Delays due resources support coordination.

Mitigation: Anticipate, schedule and pre-plan with resource requirements such as engineering, labor,
and construction and outages to avoid performance delays alignment conflicts.

Technical Evaluation / Analysis: As described above without the bus auxiliary equipment upgrade
there are multiple layers of reliability that can be compromised to the overall system. Due to system
constraints on testing and evaluating equipment health it is more economical to strategically replace
equipment throughout the system. After an overall technical assessment of the transmission system
current equipment status, future equipment status, and from past failures that have occurred there is
no question that this strategic replacement is necessary.

Project Relationships (if applicable) The strategy that is going to be applied to this system will work
in parallel with other projects and outages that are occurring. However, the initial priority will be to
replace the most vulnerable assets reaching the end of operational lifespan.
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3. Funding Detail

Historical Spend

Actual 2017 | Actual 2018 | Actual Actual Historic Forecast
2019 2020 Year 2021
(O&M only)
Capital 0 83 908 1,203 933
0&M | | |
Retirement 0 35 61 111 n/a
Total Request ($000):
Total Request by Year:
Request 2022 | Request 2023 | Request 2024 | Request 2025 | Request 2026
Capital $750 $1,100 $1,100 $1,100 $1,000
O&M*
Retirement
Capital Request by Elements of Expense:
EOE 2022 2023 2024 2025 2026
Labor 139 206 206 206 189
M&S 0 0 0 0 0
Contract 413 605 605 605 550
Services
Other 0 0 0 0 0
Overheads 198 289 289 289 261
Subtotal
Total $750 $1,100 $1,100 $1,100 $1,000
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

Capital
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Central Operations/ Substation Operations

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

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

Project/Program Title: Category Alarm Program - Various

Project/Program Number (Level 1): PR.SES3000/
10035178

Project/Program Manager: John Penza

Status: [ Planning [ Design [ Engineering [1 Construction X Ongoing [l Other:

Estimated Start Date: Ongoing Estimated Date in Service: Ongoing
A. Total Funding Request ($000) B.
Capital: $10,434 [ 5-Year Gross Cost Savings ($000)
O&M: [1 5-Year Gross Cost Avoidance ($000)
Retirement: O&M:
Capital:

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

D. Investment Payback Period:
(Years/months)

Work Description:

The program consists of replacing failing substation electro-mechanical and solid-state-based alarm
systems, which are components of legacy alarm systems that control the activation of alarm points and
that are currently electromechanical switches or solid-state devices. They are replaced with a
standardized programmable logic controller (PLC), input/output units, and human machine interfaces
(HMI). The new alarm annunciator will be equipped with the capability to monitor all the individual
station alarms and display their condition on a local computer and panel mounted touch screen. The
PLC will provide local alarm functionality to the station operators and sends category alarms to the
Energy Management System (EMS) at the Energy Control Center/ Alternate Control Center
(ECC/AECC).

Justification Summary:

The station alarm system provides the operator a general overview of the status of the station
equipment, and its reliability and expandability allow for a quicker response time to abnormal
conditions. It is of utmost importance that station operations personnel can rely upon the indication
and alarms presented to them through the station alarm annunciator.

The legacy alarm annunciator systems have experienced operational problems over the recent years,
which results in reliability concerns and high maintenance costs. Many are now at the end of their
useful life. These legacy annunciator systems are generally not expandable and unable to
accommodate new alarm input points. These systems do not contain alarm history logging,
communication capabilities, component redundancy or a backup system in case of a failure. The
deficiencies associated with these legacy alarm systems present a risk to system operations.

When an alarm annunciator failure exists, operating personnel need to rely on constant field
verification of the station equipment for any abnormal status or alarms, thus the station needs to be
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staffed around the clock, increasing labor costs. There is limited technical and material supply support
from the manufacturers of the targeted systems.

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

This program directly address the Substation Operations (SSO) risk of “loss of substation” reducing the
likelihood of losing a substation for 24 hour or more by replacing existing alarms that are not working
properly with new alarm systems. These replacements facilitate timely response to station conditions
that, if unknown, could lead to the loss of the station.

2. Supplemental Information

Alternatives

Repair of legacy alarm system is not possible in many cases as the panel manufacturers no longer
supply spare parts or field services for these systems. As these systems reach the end of their useful
life, the reliability risk increases. In addition, these systems cannot be modified to accommodate system
and operational changes.

An alternative would be to use any existing spare parts from legacy systems that have been removed.
This alternative is not recommended as the reliability of these used parts cannot be verified, nor is
there any certainty that this strategy will ensure availability of needed parts.

Risk of No Action

This is not recommended as the failure of the legacy alarm annunciator system increases operational
costs and reliability risk. Dedicated station personnel would be required to perform periodic checks on
station equipment should the alarm system fail, and no spare parts are available for replacement.

Non-Financial Benefits

A new category alarm system substantially improves and simplifies the station’s alarm annunciation
and alarm management. It provides the station operator, ECC, and AECC with critical station
information not available through the legacy system.

Summary of Financial Benefits and Costs (attach backup)

1. Cost-benefit analysis: N/ A

2. Major financial benefits the new alarm annunciator system would reduce the high maintenance costs
associated with maintaining a failed legacy alarm annunciator system. Without alarms, the operator
must monitor the substation equipment periodically to determine operating conditions.

3. Total cost $10,434

4. Basis for estimate: Near term work based on unit cost per unit installed of $350K, also outer term
work based on cost of similar types of work done in the past. As this is an ongoing program, work
scopes are generally similar in nature.

5. Conclusion: N/ A
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Project Risks and Mitigation Plan
Project Risks:
Risk 1: Outage scheduling conflicts with other initiatives.

Mitigation: Outages to be coordinated with the Sequencing Group at System Operations to potentially
incorporate other project/programs to avoid conflict with other program/ projects resulting in a more
predictable budget and manageable outage scheduling.

Risk 2: Delays due resources support coordination.

Mitigation: Anticipate, schedule and pre-plan with resource requirements such as engineering, labor,
and construction and outages to avoid performance delays alignment conflicts.

Technical Evaluation / Analysis: The new alarm annunciator was developed by Con Edison
engineering personnel, tested and field proven at multiple company locations. The logic and HMI
applications are both standardized to a level where the system requires minimal engineering
programming/configuration efforts for individual installations. A core localization text file can be
edited either offline using text editing programs or via pop-up windows while the system is running.
This file carries the parameters needed for each Substation. The debugging of logic and HMI
applications will not be required.

The system acceptance testing can be limited to verifying that each individual alarm input will trigger
a single expected action (i.e., that it is wired properly) and to visual inspections of point configurations
at the alarm tile screen(s) (verifying that the displayed information, coming directly from the logic
controller, matches the intended operation for each point). The Con Edison universal alarm
annunciator system is configurable to provide additional information for each alarm point (drawing
references, directions to operators, etc.) and to provide alarm event logs and system configuration data
to authorized users or systems, including those residing elsewhere at the corporate network if
required.

Project Relationships (if applicable) This alarm system upgrade program is also linked to the SSO
Cyber Security program. The upgrade to a PLC based annunciator system would classify the alarm
annunciator system as a Bulk Electric System Cyber Asset. The SSO Cyber Security program would
capture the security procedures and guideline required for these alarm systems.

3. Funding Detail

Historical Spend

Actual 2017 | Actual 2018 | Actual Actual Historic Forecast
2019 2020 Year 2021
(O&M only)
Capital 2,556 1,630 515 879 844
Oo&M
Retirement 38 353 143 78 n/a
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Total Request ($000):
Total Request by Year:
Request 2022 | Request 2023 | Request 2024 | Request 2025 | Request 2026
Capital $1,750 $2,250 $2,078 $2,156 $2,200
Oo&M*
Retirement
Capital Request by Elements of Expense:
EOE 2022 2023 2024 2025 2026
Labor 753 971 899 934 954
M&S 315 405 374 388 396
Contract 42 57 50 51 59
Services
Other 0 0 0 0 0
Overheads 641 817 755 783 791
Subtotal
Total $1,750 $2,250 $2,078 $2,156 $2,200
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

Capital
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Central Operations/ Substation Operations

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

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

Project/Program Title: Circuit Switcher Replacement Program

Project/Program Number (Level 1): PR.9ES3200/
10036395

Project/Program Manager: Gregory Jimenez

Status: [ Planning [ Design [ Engineering [1 Construction X Ongoing [l Other:

Estimated Start Date: Ongoing Estimated Date in Service: Ongoing
A. Total Funding Request ($000) B.
Capital: $7,000 [ 5-Year Gross Cost Savings ($000)
O&M: [1 5-Year Gross Cost Avoidance ($000)
Retirement: O&M:
Capital:

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

D. Investment Payback Period:
(Years/months)

Work Description:

This program will replace circuit switchers based on their health ranking. This ranking is based upon
multiple factors including jumpers, service type, station risk, SF6 emissions, O&M costs, model, age, and
interrupter age reduction factor. This program will upgrade or replace one switch per year with a reliable
upgraded model. As the program progresses, other circuit switchers will be considered for replacement
based on performance, reliability, and lack of replacement parts availability due to obsolescence. This is
the switches that have been identified as priority.

Justification Summary:

Circuit switchers function to provide electrical isolation to substation equipment or transmission lines
during planned outages and/or fault conditions. If a circuit switcher does not operate as intended,
more equipment will need to be isolated than would otherwise be required (overtripping).
Overtripping can lead to contingencies that may require load shedding. Some circuit switchers are
targeted for replacement because they are leaking SF6 gas, which is a greenhouse gas (GHG).
Replacing circuit switchers that are in poor health will help maintain reliability and help the with
climate change mitigation efforts.

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

Replacing circuit switchers that are beyond their useful life reduces the likelihood of equipment
failures. This program mitigates probability of the Substation Operations Departmental Risk
Equipment Failures and is expected to improve system reliability by preventing or minimizing outage
duration and/or extension required for failure repair or replacement, or unexpected part replacement
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during circuit switcher preventive maintenance. Currently, the lead time for some circuit switcher
components is up to 20 weeks. This can cause cascading delays in the outage scheduling system, which
can affect time sensitive work.

The replacement of circuit switchers that are leaking SF6 gas will reduce GHG emissions. This is a part
of the Company’s climate change mitigation efforts.

2. Supplemental Information

Alternatives

*One alternative is to replace the entire unit with a new circuit breaker; this would require new wiring,
civil construction for a new pad, and more space in the substation would be more costly than
performing the recommended upgrade or replacement of the existing circuit switcher.

Risk of No Action

This is not recommended as the unavailability of spare parts increases the risk of extended outages,
reduces system reliability, and increases costs for emergency repair in the event of equipment failure.

Non-Financial Benefits

This program is expected to improve system reliability by preventing or minimizing outage duration
and/or extension required for failure repair or replacement, or unexpected part replacement during
circuit switcher preventive maintenance. Currently, the lead time for some circuit switcher components
is up to 20 weeks. This can cause cascading delays in the outage scheduling system, which can affect
time sensitive work. If the circuit switcher is leaking SF6 gas this has a detrimental effect on the
environment.

Summary of Financial Benefits and Costs (attach backup)

1. Cost-benefit analysis: N/ A

2. Major financial benefits
The replacement circuit switcher will have lower maintenance costs than the existing circuit switcher
in poor health condition and no costs associated with maintaining/repairing SF6 leaks.

3. Total cost $7,000

4. Basis for estimate: The annual funding of $1.4M is based on the average of projects completed
between 2016 and 2020.

5. Conclusion: N/ A

Project Risks and Mitigation Plan
Project Risks:
Risk 1: Outage scheduling conflicts with other initiatives.

Mitigation: Outages to be coordinated with the Sequencing Group at System Operations to potentially
incorporate other project/programs to avoid conflict with other program/ projects resulting in a more
predictable budget and manageable outage scheduling.

Risk 2: Delays due resources support coordination.

Mitigation: Anticipate, schedule and pre-plan with resource requirements such as engineering, labor,
and construction and outages to avoid performance delays alignment conflicts.
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Risk 3: Lack of alignment between resources support and outages.
Mitigation: Anticipate, schedule and pre-plan with resource requirements such as engineering, labor
and construction to avoid alignment conflicts with outages.

Technical Evaluation / Analysis: At present, there are limited options for repairing any problems that
occur on the Siemens Linebacker and ABB Vacuum Capacitor Switch (VCS) circuit switchers as spare
parts are limited, and long lead time and support offered by ABB is very limited. These circuit
switchers are known SF6 leakers which can have a detrimental impact to the environment. They are
difficult and expensive to maintain. No other manufacturers fabricate or supply these parts. If the
above-mentioned circuit switcher fails, this would cause extensive outage duration, reduce system
resiliency and reliability, and delay the outage scheduling process due to long lead time for part
procurement and the lack of technical advisers.

Project Relationships (if applicable) N/ A

3. Funding Detail

Historical Spend

Actual 2017 | Actual 2018 | Actual Actual Historic Forecast
2019 2020 Year 2021
(O&M only)
Capital 1,311 605 486 1,731 1
O0&M
Retirement 64 77 119 166 n/a
Total Request ($000):
Total Request by Year:
Request 2022 | Request 2023 | Request 2024 | Request 2025 | Request 2026
Capital $1,400 $1,400 $1,400 $1,400 $1,400
O&M*
Retirement
Capital Request by Elements of Expense:

EOE 2022 2023 2024 2025 2026
Labor 420 420 420 420 420
M&S 123 127 127 127 131
Contract 420 420 420 420 420
Services
Other 0 0 0 0 0
Overheads 437 433 433 433 429
Subtotal
Total $1,400 $1,400 $1,400 $1,400 $1,400
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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
Capital
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Central Operations/ Substation Operations

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

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

Project/Program Title: Condition Based Monitoring Program

Project/Program Number (Level 1). PR.2ES7900/
10030243

Project/Program Manager: STEVEN BRYAN

Status: [ Planning [ Design [ Engineering [1 Construction X Ongoing [ Other:

Estimated Start Date: 1/1/2023 Estimated Date in Service: 12/31/2026
A. Total Funding Request ($000) B.
Capital: $33,000 [ 5-Year Gross Cost Savings ($000)
O&M: [1 5-Year Gross Cost Avoidance ($000)
Retirement: O&M:
Capital:

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

D. Investment Payback Period:
(Years/months)

Work Description:

This program will install temperature monitoring devices on substation power transformers. Part of
the scope will include Intelligent Electronic Devices (IEDs) that interface with the instruments, as well
as other transformer equipment, and facilitate the remote and secure retrieval of real time data. This
program will also include monitoring devices for substation battery banks. Previously, this program
included the installation of dissolved gas in oil analysis (DGOA) monitors (Kelmann Units) on all
substation power transformers. In the future, this program may also include funding for the
replacement of those Kelmann Units as necessary. This program will also include the installation of
the ECLIPSE Geomagnetically Induced Current (GIC) monitoring devices to be able to detect tank
heating on select units.

In order to accurately and remotely monitor transformer temperatures other components must be
installed or upgraded. Existing analog temperature gauges on transformers must be replaced with
digital (Qualitrol) devices. These devices will be connected to the IEDs and communications
infrastructure. A central server and new software will also be included in the program to facilitate
remote retrieval of the data provided by the Qualitrol devices. The Kelmann units will also be
integrated with this infrastructure.

The initial funding for 2023 will include the software platform and installation of the Qualitrol devices
and IEDs will begin in 2024.

Justification Summary:

Climate change will shift the operation of the electric transmission system in several ways and new
monitoring equipment is necessary for the adjustment. In the short term, the ability to understand in
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real time what is happening with equipment like transformers and battery banks enables operations to
make the best possible decisions. In the long term, the ability to understand the effects of climate
change on equipment will improve planning in the form of ratings and replacement cycles. Power
transformers are critical components of the transmission system and battery banks are essential in re-
energizing substations after an emergency.

The increased frequency, intensity and duration of heat waves that are projected in the Company’s
Climate Pathway make real time monitoring of substation equipment more critical than ever before.
Substation power transformers are critical, and often electrically limiting, assets in the transmission
and distribution of power. During peak and/or contingency scenarios, the ability to remotely
monitoring transformer temperatures allows operators and engineers to make informed and timely
decisions regarding operation of the system. Existing analog temperature gauges are less accurate than
digital ones and cannot be remotely accessed - an operator must be sent out to take readings from
them. The time and resources taken to manually collect this data may prohibit effective decisions. The
lack of continuous data makes long term decisions about transformer load and ratings more difficult.
The installation of digital temperature monitoring and the infrastructure to be able to securely retrieve
and store it is critical to operations in more extreme heat events and the increased load cycles that will
come with electrification of heating.

Battery banks provide an emergency power source for station DC loads after a loss of AC supply. All
the control and protection equipment in a substation are supplied by the DC system and battery banks
must be able to energize these systems in an emergency. One of the inherent risks with these battery
systems is that they may not operate properly when needed. The ability to remotely monitor these
systems enables operators and engineers to detect and correct a problem during normal conditions
when the battery does not need to operate. This ability will reduce the risk that batteries do not operate
properly during an extreme weather (or any other event) that causes a loss of AC.

Digital temperature monitoring of transformers, battery monitoring systems and the infrastructure to
remotely and securely monitor them are essential components of the Company’s Climate Change
Adaptation efforts.

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

The Qualitrol devices and battery monitoring systems, along with their communications infrastructure,
address the Substation Operations “Equipment Failures Risk”. These components reduce the
likelihood of equipment failures (transformers) by enabling operators to see and anticipate operating
conditions that could be indicative of impending failure.

This program is part of the Company’s Climate Change Adaptation efforts because it provides
operations with the ability to understand the real-time effects of extreme heat on asset ratings and
degradation.

2. Supplemental Information

Alternatives

The main alternative to this program is continue manual data collection from transformers and battery
systems. This alternative is inefficient and does not provide comprehensive information nor does it
provide it in a timely fashion.

Risk of No Action

The short-term risk of not pursuing this program is that a condition that could lead to a failure might
not be realized in time to prevent it. The long-term risk of not pursuing this program is that the
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Company will not be fully prepared for changing weather because there will not be enough data to
understand its true effects.

Non-Financial Benefits
The data collected by these systems can be potentially used to understand the effects of climate change
on other assets.

Summary of Financial Benefits and Costs (attach backup)
1. Cost-benefit analysis: N/ A

2. Major financial benefits

3. Total cost $33,000

4. Basis for estimate: The 2023 funding request of $1.5M is for software and platform for transformer
temperature monitoring/analysis. The 2024 and 2025 annual funding requests of $15M include $3M
per year for battery monitoring and $12M per year for IED installations (approximately $600K for a

typical substation and targeting 20 substations per year)

5. Conclusion: N/ A

Project Risks and Mitigation Plan
Project Risks: Risk 1: Outage scheduling conflicts with other initiatives.

Mitigation: Outages to be coordinated with the Sequencing Group at System Operations to potentially
incorporate other project/programs to avoid conflict with other program/ projects resulting in a more
predictable budget and manageable outage scheduling.

Risk 2: Delays due resources support coordination.

Mitigation: Anticipate, schedule and pre-plan with resource requirements such as engineering, labor,
and construction and outages to avoid performance delays alignment conflicts.

Risk 3: Lack of alignment between resources support and outages.
Mitigation: Anticipate, schedule and pre-plan with resource requirements such as engineering, labor
and construction to avoid alignment conflicts with outages.

Technical Evaluation / Analysis: N/A.

Project Relationships (if applicable) N/A

3. Funding Detail

Historical Spend

Actual 2017 | Actual 2018 | Actual Actual Historic Forecast
2019 2020 Year 2021
(O&M only)
Capital 7,027 12,428 13,115 11,421 9,326
Oo&M
Retirement 0 0 0 0 n/a
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Total Request ($000):
Total Request by Year:
Request 2022 | Request 2023 | Request 2024 | Request 2025 | Request 2026
Capital $0 $1,500 $15,000 $15,000 $1,500
Oo&M*
Retirement
Capital Request by Elements of Expense:
EOE 2022 2023 2024 2025 2026
Labor 0 364 3,639 3,640 364
M&S 0 600 6,000 6,000 600
Contract 0 45 456 459 49
Services
Other 0 24 241 241 24
Overheads 0 467 4,664 4,661 463
Total $0 $1,500 $15,000 $15,000 $1,500
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

Capital
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Central Operations/Substation Operations

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

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

Project/Program Title: Control Cable Upgrade Program

Project/Program Manager: TBD Project/Program Number (Level 1): 25775000

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

Estimated Start Date: Estimated Date In Service:

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

A. Total Funding Request ($000)
Capital: $8,000

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

This program will replace all the control cable in a substation. Control cables include, among other
things, the copper wiring that connects local cabinets at devices like breakers, transformers, and relay
panels to the substation’s control and/or automation system. The troughs and raceways that house
control cable may also be upgraded as part of this program. The program will target substations that
have high relative frequency and the associated labor hours spent troubleshooting DC grounds. This
program will begin in 2024 and will target two substations at a time and assumes each station will take
five years to complete.

Justification Summary:

Control cable is the electrical wiring that provides connections between substation equipment such as
the station mimic panel or Human Machine Interface (HMI), Coupling capacitor potential devices
(CCPDs), current transformers (CTs) , breakers transformers and direct current (DC) load boards.
When the wiring insulation degrades, it is subjected to water intrusion and it creates paths to ground.
These grounds can create alarms and adversely impact the operation of control and indication systems,
including causing relay systems to mis-operate.

Control cable systems are installed when a substation is built or expanded and are vulnerable to
extreme weather. Control cables that are installed in the outdoor portion of substations can be direct
buried or installed in troughs. Although these cables are designed for outdoor conditions, they
degrade over the life of the substation and the insulation breaks down. The breakdown in insulation
provides an entry point for water that corrodes the copper and creates grounds. These conditions are
exacerbated by extreme weather, such as heavy rain events. These types of events can impact an entire
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substation by causing spurious trip outs if there is a systemic problem with the control cabling in the
station.

Control cable systems are a critical component of the indication and control of a substation. These
cable systems connect to everything that affects the protection and operation of a station; if there is a
systemic problem with these systems it can cause many components to trip out simultaneously.
Extreme weather events, including rain, pose a significant risk to substations that have pervasive
problems with degrading control cabling. In order to adapt to changing weather patterns, this
program is necessary to mitigate the risk of dropping customers from a substation event.

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

This program affects the Substation Operations risk “Loss of a Substation”. Station control cabling that
is upgrading by this program will reduce the likelihood of losing a substation. DC control cable
systems connect many substation components together. When there is a high instance of degrading
cabling in a particular substation, there is a risk that an extreme weather event can cause many
coincident trip outs.

This program is part of the Company’s climate change adaptation efforts. Extreme rain events are
expected to increase in frequency and intensity with changing weather patterns. When a substation

has degrading control cable to the point that it is a systemic issue, extreme weather events can impact
the entire substation through coincident trip outs.

2. Supplemental Information

Alternatives

Alternative 1 description and reason for rejection

One alternative to completely replacing the control cable in a substation is to continue to troubleshoot
DC grounds as they arise. This strategy is inefficient and while it will correct localized issues, it does
not address the broader systemic issue in a particular substation. This strategy does not reduce the
likelihood that an extreme weather event can impact the entire substation.

Risk of No Action
Risk 1
The risk of no action is that DC grounds at particular substations will persist. When extreme weather

events occur, they may cause spurious trip outs of substation equipment. These trip outs could affect
the whole substation and/or cause the dropping of load.

Risk 2

Risk 3
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Non-Financial Benefits

Examples:

e This program improves the resiliency of a substations DC control and indication systems by
adapting the substation to changing weather patterns.

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

2. Major financial benefits

3. Total cost: $8,000

4. Basis for estimate: The funding request for this program assumes that it will cost approximately
$10M over 5 years to replace all the control cable at a typical substation. The annual funding request

includes work at two substations per year. The $10M figure is based on prior estimates for similar
work scope.

5. Conclusion

Project Risks and Mitigation Plan

Risk 1: Outage scheduling conflicts with other initiatives.

Mitigation: Outages to be coordinated with the Sequencing Group at System Operations to potentially
incorporate other project/programs to avoid conflict with other program/ projects resulting in a more
predictable budget and manageable outage scheduling.

Risk 2: Delays due resources support coordination.

Mitigation: Anticipate, schedule and pre-plan with resource requirements such as engineering, labor,
and construction and outages to avoid performance delays alignment conflicts.

Risk 3: Lack of alignment between resources support and outages.
Mitigation: Anticipate, schedule and pre-plan with resource requirements such as engineering, labor
and construction to avoid alignment conflicts with outages.

Technical Evaluation / Analysis

This program will utilize work management system data on troubleshooting DC grounds to prioritize
locations for upgrades.

Project Relationships (if applicable)
N/A
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3. Funding Detail

Historical Spend

Actual 2017 | Actual 2018 | Actual Actual Historic Forecast
2019 2020 Year 2021
(O&M only)
Capital 0 0 0 0 0
o&M
Regulatory
Asset
Total Request ($000):
Total Request by Year:
Request 2022 | Request 2023 | Request 2024 | Request 2025 | Request 2026
Capital $0 $0 $4,000 $4,000 $0
O&M*
Regulatory
Asset
Capital/Regulatory Asset Request by Elements of Expense:

EOE 2022 2023 2024 2025 2026
Labor 0 0 548 549 0
M&S 0 0 1,680 1,680 0
Contract 0 0 480 480 0
Services
Other 0 0 193 193 0
Overheads 0 0 1,099 1,098 0
Total $0 $0 $4,000 $4,000 $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:
2021 2022 2023 2024 2025
o&M
Capital
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Electric Operations / DE

2022-2026
1. Project / Program Summary
Type: U Project X Program Category: X Capital [1 O&M

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

Project/Program Title: Critical Facilities Program

Project/Program Number (Level 1):

Project/Program Manager: Frantz St. Phar PR.23291640/24155657/24155570

Status: [ Planning [ Design [ Engineering [1 Construction X Ongoing [ Other:

Estimated Start Date: January 2020 Estimated Date In Service: 12/31/2023
A. Total Funding Request ($45270) B.
Capital: 45,270 [ 5-Year Gross Cost Savings ($000)
O&M: [1 5-Year Gross Cost Avoidance ($000)
Retirement: O&M:
Capital:

C. 5-Year Ongoing Maintenance Expense ($000)
O&M: 400 per year
Capital:

D. Investment Payback Period:
(Years/months)

Work Description:

Con Edison will further enhance circuit hardening to critical facilities located and fed via non-network
distribution circuits. Examples of Critical Facilities include fire departments, police departments,
municipal buildings used in a command and control capacity during severe weather events, pumping
stations, strategic major food retailers and those facilities identified by municipal leaders. The Company
has initiated an outreach and has met with and will continue to meet with the various municipalities
throughout Westchester, in an effort to further enhance those facilities deemed critical by their
leadership. Efforts are also underway in the Bronx, Brooklyn, Queens and Staten Island to identify
critical facilities which will benefit from enhanced circuit hardening.

The Company will implement the following strategies to enhance system resiliency during an overhead
storm event.

Undergrounding of Overhead Infrastructure

Where there is an opportunity and it is cost effective, we plan to underground selective feeders in order
to maximize the benefits to resiliency. In lieu of directly burying the power lines as the sole solution, we
will look to deploy aerial cable systems as a predominant method of enhancing reliability during storms.
The non-current carrying steel messenger cable, which suspends the aerial conductors, is far stronger
and less likely to be downed by tree/limb impact. Aerial cable systems have a far greater likelihood
(when compared to open wire) to remain energized during storms - even if knocked to the ground - due
to the resilient design of this underground-type cable.

In addition, we will look to create more Automatic Transfer Switch (ATS) fed transformer systems. An
ATS system allows for two supplies (a preferred and a redundant alternate) to maintain first contingency
design for our customers. With many of the supply feeders being partially underground and partially
aerial cable, the chances of the customer remaining in service during storms are significantly higher.
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We'll also explore additional options for reliability improvements such as
e Installing additional SCADA switches on feeder main runs to facilitate faster outage
restoration
e Utilizing loop design on the overhead system (4kV and auto-loop) to provide an alternate
supply to the critical facilities
e Converting open-wire installations with aerial cable super spans where feasible to improve
system resiliency

Justification Summary:

Emergency Management data predicts that the Northeast Region will experience an increase in severe
storms in the future as a result of climate change. Currently, Category 1 and 2 hurricanes affect the
region once every 19 years and major hurricanes, Category 3 or greater, affect the region once every 74
years.

In 2018, our overhead system experienced severe damage from Nor’easter’s Quinn, Riley and Tobey.
In addition to these larger named storms, we experienced a number of large unnamed storms that
were also devastating, including the April windstorms experienced over April 14th to April 16th where
wind gusts reached over 50 mph and a windstorm on May 15% where wind gusts were seen as high as
60 mph in the Bronx. More recently in August 2020, we experienced major storm Isaias which took the
place as the 2nd largest storm in the company’s history. Recent history indicates that the number of
these severe weather events is increasing.

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

Overhead Storms are a major corporate risk at Con Edison. Improving the reliability of the overhead
infrastructure will support reduction of damages to said infrastructure and also reduce customer
outages, more specifically to critical customers in this case.

The Risk Management sub-section of the Electric Long Range Plan (ELRP) states that part of the
minimization of risk to employee and public safety is "proactive replacement of high-risk components"
and the use of "data and analytics to prioritize our response to any potential problems revealed." The
Critical Facility Program does just that for the targeted critical customer/municipal facilities.

2. Supplemental Information

Alternatives

Alternative 1 description and reason for rejection

The alternative is to continue with our current practices. While these result in industry leading System
Average Interruption Frequency Index (SAIFI) performance on a blue-sky days, the system remains
vulnerable for a large storm event for municipalities and communities which can expect multi-day
outages on a more frequent basis. These storms are likely to become more frequent and more severe as
a result of climate change.
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Alternative 2 description and reason for rejection

Alternative 3 description and reason for rejection

Risk of No Action

Risk 1

The possibility exists that no severe weather event or storm will hit our service area, but in the event that
a major storm does hit the Con Edison service area we will experience severe electric infrastructure
damage. This damage is extremely costly to the local communities, the Company, and our ratepayers.
Blocked streets, lost power and expensive repairs take its toll on the NYC and Westchester County areas.
Loss of power to critical customers such as first responders and designated shelter facilities could
increase the impact of these events, hampering the ability to execute a coordinated and timely response
and recovery effort.

Risk 2

Risk 3

Non-Financial Benefits

Municipalities and communities will be better able to cope and manage through severe weather events
that have caused significant damage to the electric infrastructure and power outages. Critical facilities
will have a higher probability of remaining in electric service or be restored more expeditiously with
emergency generation.

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

2. Major financial benefits
N/A

3. Total cost
The Program is currently estimated to cost $45.3M

4. Basis for estimate
Estimates are based on historical unit costs

5. Conclusion
Although difficult to quantify, the benefits of the program are ensuring enhanced reliability during a
major storm. It would enhance local municipalities” ability to manage during severe weather events and
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provide communities with resources needed while avoiding extensive travel to obtain those same
resources.

Project Risks and Mitigation Plan

Risk 1
Main risk to this project timeline is the availability of contractor resources to complete the issued work.

Mitigation plan

The Company has committed to secure adequate contractor resources to complete the required work. If
unable to honor that commitment, Company crews will be diverted to complete the associated projects.

Risk 2

Technical Evaluation / Analysis

We will follow the standards set in Corporate Instruction CI-260-4 Corporate Response to Incidents and
Emergencies which establishes guidelines for determining the appropriate level of response and
mobilizing the appropriate Company and external resources in a timely manner in response to any
incident. It also describes the Company’s Electric Emergency Response Plan (ERP) - The Company’s
Electric ERP details the organization for the response to storms and manmade events affecting the
overhead and underground electric system in accordance with the requirements of Part 105 of the Rules
of the New York State Department of Public Service.

The Company’s Corporate Coastal Storm Plan (CCSP) provides a comprehensive overview that attempts
to identify the potential effects of a severe tropical storm and/ or hurricane, prepare strategies to mitigate
these identified risks, and guides the subsequent corporate response to such an event. This guide focuses
on ensuring public and employee safety while maintaining and restoring the integrity of our energy
delivery services.

Adhering to these processes will also help ensure that Environmental, Health and Safety compliance,
resource conservation, risk reduction and alternate design considerations are incorporated in the early
planning and design stages of project work.

Project Relationships (if applicable)
Electric Emergency Response Plan (ERP)

3. Funding Detail

Historical Spend

Actual 2017 | Actual 2018 | Actual Actual Historic Forecast
2019 2020 Year 2021
(O&M only)
Capital 1,556 6,139
o&M
Retirement
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Total Request ($000):
Total Request by Year:
Request Request Request Request Request
2022 2023 2024 2025 2026
Capital 9,000 9,000 9,000 9,000 9,270
O&M*
Retirement

Capital Request by Elements of Expense:

EOE 2022 2023 2024 2025 2026
Labor 930 930 930 930 958
M&S 793 793 793 793 818
Contract
Services 5,479 5,479 5,479 5,479 5,643
Other
Overheads 1,798 1,798 1,798 1,798 1,851
Subtotal 9,000 9,000 9,000 9,000 9,270
Contingency**

Total 9,000 9,000 9,000 9,000 9,270

Total Gross Cost Savings / Avoidance by Year:
2021 2022 2023 2024 2025

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

Total Ongoing Maintenance Expense by Year:
2020 2021 2022 2023 2024 2025

O0&M 200 400 400 400 400 400
Capital




Exhibit_(EIOP-3)
Schedule 3
Page 52 of 333

Central Operations/ Substation Operations

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

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

Project/Program Title: DC System Upgrade Program

Project/Program Number (Level 1): PR.2ES8300/
10030247

Project/Program Manager: Seda Steck

Status: [ Planning [ Design [ Engineering [1 Construction X Ongoing [ Other:

Estimated Start Date: N/A Estimated Date in Service: N/A
A. Total Funding Request ($000) B.
Capital: $25,718 [ 5-Year Gross Cost Savings ($000)
O&M: [1 5-Year Gross Cost Avoidance ($000)
Retirement: $2,873 O&M:
Capital:

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

D. Investment Payback Period:
(Years/months)

Work Description:

The Direct Current (DC) System Upgrade program replaces the DC system batteries in substations that
require new batteries (while accounting for DC load growth) and other upgrades to DC system
equipment such as disconnect switches, battery chargers, load boards with monitoring
instrumentation, DC to Alternating Current (AC) converters, automatic transfer switches, and
associated cables and conduits. The program also addresses Heating, Ventilation, and Air
Conditioning (HVAC) and civil upgrade needs that are specifically related to the previously
mentioned work. Delaying these projects can have a negative impact on substation reliability.

The goal of this program is as follows:

Assess the DC Systems in Substations and replace equipment, as necessary, to ensure:

1. The system is continuously served with a reliable DC System, including batteries and battery
chargers and all other components.

2. HVAC systems are capable of temperature and hydrogen control for the existing battery room
installations to achieve optimal equipment performance and a safe working environment.

3. The highest standard of working conditions for employee health, safety as well as ergonomic
considerations.

4. Reliable battery charger and battery bank operations by maintaining specified battery float
voltages

5. Sufficient DC Power supply to fully meet load demands as per battery design basis.
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Battery Replacement Basis

Based on historical test data, battery bank replacement criteria use a combination of battery age and
battery condition. Accordingly, the program prioritizes battery replacement banks throughout the
system. The Asset Management Group in conjunction with the DC Project Team prioritizes the battery
replacements based on age, evaluation of the periodic inspection data, physical condition, in-service
experience gathered on different brands, as well as the criticality of the application.

Battery Charger Replacement Basis

To ensure the battery is kept fully charged and available for a loss of AC power, the DC system needs a
battery charger that is operating properly. A properly operating battery charger exhibits stable voltage
regulation and can maintain optimal battery float voltage. Battery chargers should be replaced if they
exhibit excessive voltage drift or ripple current. Battery charger performance can have a significant
impact on the battery and its ability and readiness to perform its function.

Load Board Replacement Basis
Load boards serve as the main distribution point for the DC system. Conditions that could force load
board replacement are:

. Instrument failure that cannot be replaced due to unavailability of parts.

. Insufficient spare slots for branch circuit breakers, or room on the bus bar to add links, to
support station expansion.

. Branch circuit breakers are degraded and cannot be replaced due to unavailability for
purchase.

. New DC Load Boards are equipped with the capability of parameter data monitoring and

storage as well as a ground detection system on the individual branch circuit. The benefits of these
improvements will be factored in during future evaluation of the DC Load Board replacements.

A new DC Load Board was established this year for supplying the newly developed product with
the following new features:

- DC system monitoring system, equipped with storage and trending capabilities, and HMI
(Human Machine Interface).

- Feeder Ground Detection system which will significantly improve the DC ground
troubleshooting

- DC monitoring system to meet the criteria of the NERC monitoring system in multiple DC
parameters

- DC circuit breakers will have fast tripping characteristics when needed

- DC load board will have optional transfer switch or tie switch as needed

Justification Summary:

All substations have redundant DC power systems to provide a reliable source of power during both
normal station operations and if all AC power is lost. Each DC system consists of battery banks, battery
chargers (rectifiers)/DC converters, load boards with monitoring instrumentation, cables, distribution
panels, and disconnect switches. Automatic transfer switches are included for most systems. The DC
System Upgrade Program seeks to maintain the highest reliability of substation DC power systems
through a targeted asset replacement strategy.
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Per Environment, Health & Safety (EH&S) direction the DC Project Team ensures the battery upgrade
scopes of work are evaluated in a more formal and comprehensive manner by evaluating the entire DC
Environment, which ensures a safe working environment for employees.

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

The DC system in a substation provides control power for the operation of critical components like
circuit breakers, relay systems, alarms and fire protection systems. The substation batteries themselves
provide an emergency source of power for these critical loads should there be a loss of AC supply to
the substation. Having a reliable DC system in a substation helps mitigate the risk of losing a
substation (i.e. when the station loses power) and improves the recovery time in the event that the
station is lost. This program has a direct effect on the likelihood and controllability of the risk “Loss of
a Substation”. Maintaining a reliable DC system is not only a part of mitigating these risks but is an
ongoing part long term asset replacement needs in substations.

2. Supplemental Information

Alternatives

1. Maintain (only mandated PMs) - Under this course of action, only preventative maintenance
mandated by outside agencies (those for battery banks) would be performed. Degraded components
would not be repaired through corrective maintenance. The material state of certain components, such
as individual cells with bad resistance readings or visible damage, would not result in the replacement
of such components. This option is rejected for the following reasons:

a. Individual cells of a battery bank could completely fail, resulting in an open circuit condition for the
battery bank; this would render the entire bank useless.

b. When a battery bank weakens or losses capacity, the failure might not be known to have occurred
until the bank is called upon to operate in a loss of the normal power source. This scenario would
result in a reduced or zero-time duration supply of emergency power to station DC loads.

2. Maintain (PMs and CMs) - Under this course of action, preventative as well as corrective
maintenance would be performed on system components. Despite the expansion of maintenance
practices, this is rejected for the following reasons:

a. A battery bank would still ultimately fail and as stated above, this failure might not be known
until the exact time the battery bank is needed as a source of emergency power for station DC loads.
This would result in a reduced or zero-time duration supply of emergency power to station DC loads.

3. Capital Overhaul - Although there is currently no provision for capital overhauls, this course of
action could be pursued through the targeted replacement of multiple cells within a battery bank. This
option is rejected for the following reasons:

a. When cells of the same age within a bank are replaced with brand new cells, there is a
difference in electrical potential between cells of different ages. This difference in potential accelerates
the degradation of the older portions of the battery bank and reduces life expectancy even further; this
is especially true of battery banks that are nearing end of life.

b. The same risk of unknown failure mentioned in options 1 and 2 above still exists and has not
been mitigated by this course of action.

4. Retire or Employ Different Technology - This alternative could only be implemented for the
portions of certain systems after a thorough Engineering evaluation is performed. This option is being
pursued where feasible, by retirement of 48VDC battery banks and the installation of DC to AC
converters in locations where there is sufficient capacity in 125V battery banks to.
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Risk of No Action

No action would be to choose not to replace the battery or other system components described above,
which would be unacceptable. The basic functionality of a Transmission or Area Substation relies on
having reliable, continuous, and properly sized DC power available always.

Non-Financial Benefits

This program provides reliability, a safe working environment and a sufficient DC power supply.
Emergency systems are installed to provide a remediation path in extreme circumstances. In the
context of the DC system, this circumstance would be a loss of offsite power. It has been deemed an
unacceptable risk to allow a station to lose control or supervisory power because it would result in the
loss of a substation. The indication of a battery bank failure may be observed in its inability to hold a
charge, but it might not be observed until the bank is called upon to meet the demands of the design
basis. This uncertainty differentiates battery banks from other pieces of equipment where a run to
failure philosophy may be acceptable due to designed redundancy built into the system.

Summary of Financial Benefits and Costs (attach backup)
1. Cost-benefit analysis: N/ A

2. Major financial benefits
Limit the cost of damage to operating equipment, personnel, environment and public.

3. Total cost $25,718,000

4. Basis for estimate: The estimate is based on average units cost per DC project cost of $440K to $500K
for recent projects with high level scopes that are representative of typical DC Program projects.

Typical DC Projects can contain replacements or upgrades to the battery banks, upgrade of the battery
chargers (rectifiers) or installation of DC converters, load boards upgrades or replacements, cable
upgrades or installations, distribution panel work, disconnect switch upgrades, new automatic transfer
switches, installation or overhaul of the ventilation system, and the upgrade of battery room doors.

5. Conclusion: N/ A

Project Risks and Mitigation Plan
Project Risks:
Risk 1: Outage scheduling conflicts with other initiatives.

Mitigation: Outages to be coordinated with the Sequencing Group at System Operations to potentially
incorporate other project/programs to avoid conflict with other program/ projects resulting in a more
predictable budget and manageable outage scheduling.

Risk 2: Delays due resources support coordination.

Mitigation: Anticipate, schedule and pre-plan with resource requirements such as engineering, labor,
and construction and outages to avoid performance delays alignment conflicts.

Risk 3: Lack of alignment between resources support and outages.
Mitigation: Anticipate, schedule and pre-plan with resource requirements such as engineering, labor
and construction to avoid alignment conflicts with outages.

Technical Evaluation / Analysis:
As described above, our current policy is replacement of vented lead acid (VLA) station battery banks
at the 15-year mark. At the same time periodic tests performed on batteries along with the visual
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conditions, are used for evaluating the battery banks, and expected performance and recommendations
are provided accordingly for maintenance and replacements. To bring elements of condition-based
maintenance to the battery replacement criteria, Central Engineering has created a Battery Bank Health
Index Spreadsheet prioritizing the battery banks in need for replacement based on overall condition
and criticality of the application.

Project Relationships (if applicable) At times, other capital projects may interfere with the ability to
accomplish this work as planned. The interference can be from resource availability, clear physical
access, or outage restrictions.

3. Funding Detail

Historical Spend

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

Capital 5,090 5,077 5,575 2,399 3,868

O0&M

Retirement 420 878 464 94 n/a
Total Request ($000):
Total Request by Year:

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

Capital 5,318 5,100 5,100 5,100 5,100

O&M*

Retirement 575 575 575 575 575
Capital Request by Elements of Expense:

EOE 2022 2023 2024 2025 2026
Labor 1,494 1,377 1,377 1,377 1,377
Mé&S 1,472 1,517 1,523 1,525 1,527
Contract 657 606 602 601 611
Services
Other 0 0 0 0 0
Overheads 1,694 1,600 1,599 1,598 1,585
Subtotal 0 0 0 0 0
Total $5,318 $5,100 $5,100 $5,100 $5,100

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

O&M
Capital
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Central Operations/ Substation Operations

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

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

Project/Program Title: Disconnect Switch Capital Upgrade Program

Project/Program Number (Level 1): PR.OES0700/
10028085

Project/Program Manager: Gregory Jimenez

Status: [ Planning [ Design [ Engineering [1 Construction X Ongoing [ Other:

Estimated Start Date: On going Estimated Date in Service: Ongoing
A. Total Funding Request ($000) B.
Capital: $20,025 [ 5-Year Gross Cost Savings ($000)
O&M: [1 5-Year Gross Cost Avoidance ($000)
Retirement: $5,016 O&M:
Capital:

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

D. Investment Payback Period:
(Years/months)

Work Description:

This is an ongoing program to retrofit or replace transmission voltage class disconnect switches found
to be unreliable based on performance. This program will replace approximately fifteen switches per
year, starting in 2023. Six of the fifteen replacements per year will be done at waterfront stations and
utilize special glazed insulators (RG) that are more resistant to arcing and flashovers during extreme
weather events.

Disconnect Switches are upgraded using an overall performance ranking tool, which focuses on three
factors:

1. Total number of thermal hot spots
2. Total number of emergency maintenance outages
3. Total O&M labor hours expended to maintain the existing switches

The entire population is reviewed on a periodic basis by Substation Operations and Engineering.
Candidate switches that are chosen for upgrade are then reviewed to determine the overall work
scope —retrofit or replacement. Both work scopes consist of the replacement of all current carrying
components. A replacement is typically done based on factors such as the structural integrity of the
switch itself and/or foundation integrity, and the condition of the porcelain insulators.
Justification Summary:

This program maintains the current reliability of the system by proactively addressing disconnect
switch performance issues on an annual basis. As disconnect switches deteriorate the risk of injury to
the public, employees, and interruption of service due to a malfunction increase. Replacing the assets
on an emergency basis increases the replacement cost and impacts reliability and safety. Replacement
parts are no longer available for many of the assets that meet the criteria of this program.
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The program targets switches that have frequently been removed from service on an emergency basis
to correct hot spots. These Off on Emergency (OOE2) outages leave the system more vulnerable to
service interruptions, particularly during the summer period. Switches that are difficult or impossible
to operate are also targeted. These switches can require Operators to “switch around” these assets
during both planned and unplanned events. In these cases —additional equipment must be removed
from service in order to provide the isolation that would have been provided by the problematic
disconnect switch, and this increases the potential for service interruptions.

Starting in 2023, the program will target disconnect switches that meet the above criteria and are
located at waterfront stations. Waterfront stations are at higher risk of storm surge or other extreme
weather conditions leading to arcing and flashover of insulators. The disconnects target at these
locations will be replaced utilizing RG insulators that are more resilient during extreme weather.
Relationship to Broader Company Plans and Initiatives (e.g. Long-Range Plans, CLCPA Initiatives,
Risk Mitigation):

This program addresses the Substation Operations departmental risk “Equipment Failures”. The
replacement of disconnect switches that are in poor health reduces the probability that they could
electrically fail.

Six of the fifteen switches that will be replaced per year by this program will be at waterfront
substations and will utilize RG insulators. These insulators have a special glaze that makes them more
resistant to arcing and flashovers that can occur during extreme weather events. This portion of the
program is part of the Company’s Climate Change Adaptation efforts.

2. Supplemental Information

Alternatives

Disconnect switches could be maintained according to a time-based maintenance program, however
this approach does not focus maintenance dollars on the most unreliable disconnect switches. Of the
two options noted above, the lowest cost alternative that will address the existing issues with a
particular switch is chosen.

Risk of No Action

Another alternative is to take no action and allow the disconnect switches to run to failure. The failure
of a disconnect switch to operate properly impacts the ability to operate the system reliably and
efficiently. Failure to maintain disconnect switches can also result in catastrophic failures, which can
have severe system consequences resulting in decreased reliability and safety of operating personnel.

Non-Financial Benefits

As noted above, this program helps maintain overall system reliability, and reduces the likelihood for
catastrophic failure of a switch, which is a reliability and safety concern.

Summary of Financial Benefits and Costs (attach backup)

1. Cost-benefit analysis: N/ A

2. Major financial benefits
This program removes the need to repeatedly repair problematic switches that can no longer be
reliably maintained, and for which there is limited or no parts availability.

3. Total cost $20,025
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4. Basis for estimate: The annual funding for this program is based on replacing nine disconnect
switches at an approximate unit cost of $325K per switch and six disconnect switches at an
approximate cost of $375K per switch.

5. Conclusion: N/ A

Project Risks and Mitigation Plan
Project Risks:
Risk 1: Outage scheduling conflicts with other initiatives.

Mitigation: Outages to be coordinated with the Sequencing Group at System Operations to potentially
incorporate other project/programs to avoid conflict with other program/ projects resulting in a more
predictable budget and manageable outage scheduling.

Risk 2: Delays due resources support coordination.

Mitigation: Anticipate, schedule and pre-plan with resource requirements such as engineering, labor,
and construction and outages to avoid performance delays alignment conflicts.

Technical Evaluation / Analysis:

The worst performing disconnect switches are identified by the Disconnect Switch Peer Team through
a qualitative and quantitative performance evaluation. The quantitative factors consist of hot spots,
O&M labor hours, and emergency maintenance outages (i.e., OOE1 or OOE2).The qualitative factors
considered includes parts availability originating from models discontinued or manufactures no longer
in business, model, type, year, damaged insulators, and special consideration such as lessons learned
from a specific event. The scope of work determined can be unique to each asset however, best
management and engineering practices are employed during the scoping, design, planning, and
construction process to produce a cost effective and viable solution.

The retrofit work scope typically includes the following:

- Replacement of all Current Carrying Parts

. Blades
. Jaw Assembly
. Manual or motorized operating mechanism

- During the replacement of the current carrying parts, the overall switch is checked for
operability, and the following work may be done to ensure that the switch is operating correctly:
. Ground Switch Operator - - Refurbished.

The full replacement work scope is used when the replacement of just the current carrying parts of the
switch will not restore design function of the disconnect switch.

The full replacement work scope includes:

- Replacement of the entire disconnect switch and, where applicable, ground switch, including
the current carrying parts and operating mechanisms

- Upgrade of the steel support structure (where required) *

- Upgrade of the switch foundation (where required) *

- Replacement of porcelain insulators (where required)
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*Note - Reinforcement of the existing Disconnect Switch Stand and/or foundation is required only
after a civil engineering evaluation determines that the asset does not meet current IEEE/EPRI findings
standards for electrical and structural loads.

Project Relationships (if applicable) The Corona Substation has disconnect switch issues that are also
related to settlement that occurs on equipment foundations in that station. Switches that are being
addressed in that station may need to be coordinated with settlement work there, to ensure newly
replaced switches will not be subject to settlement concerns. The white paper that references this work
is Stabilization of Pothead Stand Supports/Settlement.

3. Funding Detail

Historical Spend

Actual 2017 | Actual 2018 | Actual Actual Historic Forecast
2019 2020 Year 2021
(O&M only)
Capital 5,175 2,348 2,316 2,483 635
0&M | | |
Retirement 659 572 391 228 n/a
Total Request ($000):
Total Request by Year:
Request 2022 | Request 2023 | Request 2024 | Request 2025 | Request 2026
Capital 1,700 5,175 5,175 5,175 2,800
O&M*
Retirement 1,003 1,003 1,003 1,003 1,003
Capital Request by Elements of Expense:
EOE 2022 2023 2024 2025 2026
Labor 544 1,656 1,656 1,656 896
Mé&S 351 1,075 1,081 1,083 588
Contract 102 311 311 311 168
Services
Other 146 451 446 445 247
Overheads 557 1,683 1,681 1,680 9201
Subtotal
Total $1,700 $5,175 $5,175 $5,175 $2,800
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

O&M
Capital
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Central Operations/System & Transmission Operation

2022-2026
1. Project / Program Summary
Type: U Project X Program Category: X Capital [1 O&M [ Regulatory Asset

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

Project/Program Title: Distribution Order Enhancements

Project/Program Manager: Richard Scholz Project/Program Number (Level 1): 22249001

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

Estimated Start Date: 1/1/2022 Estimated Date In Service: 12/31/2026

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

A. Total Funding Request ($000)
Capital: $1,672

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

This project will implement enhancements to the applications running on the Operations Management
Systems (OMS) that are used by the District Operators for issuing operating work orders. These
enhancements are a collection of new capabilities which include, but are not limited to the following;:
¢ Improvements to the programming for electronic issuance of operating orders
e Creation of new interfaces to corporate data and systems that interface with the existing
programming
e Enhanced disaster recoverability
¢ Increased automation of field operations
e Upgrades to the diagrams that help the operator visualize connectivity of the distribution
feeders within the network
e Appropriate upgrades and modifications will be developed and implemented during real-time
use that further support reduction in feeder processing times, improvements to productivity,
or aid in the prevention of operating errors

Justification Summary:

The operators currently rely on the OMS to aid in processing work and making operating decisions.
The complexity of the transmission and distribution systems and their overlapping relationships rely
heavily on informed operators equipped with state of the art tools. The interconnection of generation
and the nature of interconnected operations continue to create challenges that require fast and well-
informed responses to system conditions.

In order to further reduce feeder-processing time, additional areas in distribution order processing
need to be automated and enhanced in order to keep up with changing technology requirements and
to support the increased needs for efficiency.
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Relationship to Broader Company Plans and Initiatives (e.g. Long-Range Plans, CLCPA Initiatives,
Risk Mitigation):

This project is related to the likelihood of System and Transmission Operations department risk of
operating errors. The program does not address any climate adaptation, mitigation or decarbonization
concerns, and it is not a CLCPA investment activity.

2. Supplemental Information

Alternatives
Not continuing upgrades and new function additions to the OMS systems will cause unsafe work
conditions and the loss of reliability of the electric network.

Risk of No Action

The current system could be maintained without needed upgrades or support; however, this would
significantly reduce system reliability and the ability to update the system to reflect electric system
upgrades/changes. There would be decreased automation and limited functionality in the future.

Non-Financial Benefits
This project will also increase work processing efficiency in addition to improved safety and reliability.

Summary of Financial Benefits and Costs (attach backup)

Project Risks and Mitigation Plan

Risk 1 Mitigation plan

Risk 2 Mitigation plan

Technical Evaluation / Analysis

N/A

Project Relationships (if applicable)

N/A
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3. Funding Detail

Historical Spend

Actual 2017 | Actual 2018 | Actual Actual Historic Forecast
2019 2020 Year 2021
(O&M only)
Capital 369 350 171 306 272
O0&M
Regulatory
Asset
Total Request ($000):
Total Request by Year:
Request 2022 | Request 2023 | Request 2024 | Request 2025 | Request 2026
Capital 272 300 300 400 400
Oo&M*
Regulatory
Asset
Capital/Regulatory Asset Request by Elements of Expense:

EOE 2022 2023 2024 2025 2026
Labor 48 53 53 71 71
M&S
Contract 194 215 215 286 286
Services
Other
Overheads 30 32 32 43 43
Total 272 300 300 400 400

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
Capital
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Central Operations/STO

2022-2026
1. Project / Program Summary
Type: [ Project X Program Category: X Capital [ O&M

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

Project/Program Title: Dynamic Feeder Rating System

Project/Program Manager: Vernon Schaefer Project/Program Number (Level 1): 22679442

Status: [ Planning [ Design [ Engineering [1 Construction X Ongoing [] Other:

Estimated Start Date: Estimated Date In Service:
A. Total Funding Request ($000) B.
Capital: 7,000 O 5-Year Gross Cost Savings ($000)
O&M: [1 5-Year Gross Cost Avoidance ($000)
Retirement: O&M:
Capital:

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

D. Investment Payback Period:
(Years/months)

Work Description:
This program will provide for a complete system upgrade of existing Dynamic Feeder Rating (DFR)
equipment and communications systems to address technology enhancements and parts obsolescence.

This program will include upgrading all instrumentation consisting of Remote Terminal Units (RTUs),
input/output signal conditioning, and communication hardware to the latest technologies.
Communication systems will be converted from leased third-party hardwire copper systems, including
the system DDSII and analog lease lines, to the Con Edison private Ground Penetrating Radar System
(GPRS) or Corporate Communications Transmission

Network (CCTN) fiber optic network.

Upgrades of the DFR systems will be performed on the following targeted systems:

Feeders: 25, 26, 45, 46, 47, 48, M51, M52, M54, M55, 61, 62, 63, 71, 72, Q11, Q12, 15055, 29211 and 29212,
18001, 18002

In addition, new ambient temperature earth trees will be installed in selected locations to supplement
existing earth ambient temperature measurements utilized for thermal modelling calculations.

This DFR system upgrade program will target two system upgrades per up from one previously. The
general priority, based on the material condition of the communication circuits and system criticality, is
as follows:

1. M51/M52
2. 61/62/63
3. 25/26

4. M>54/M55
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45/46/BA7/48
71/72
Q11/Q12
15055

. 29211/29212
0. 18001,/18002

=0 ®oNo o

Justification Summary:

The DFR system is a unique standalone customized system that monitors load, temperature, and the
system hydraulic status (forced cooling, circulation, and static) and adjusts feeder ratings accordingly.
The installation of a DFR system on a transmission feeder, on average, will increase the power transfer
capability. The purpose of a dynamic rating system is to maximize the cable system’s available capacity
in real-time by utilizing critical thermal measurements without exceeding industry defined limits. In
order to accomplish this, critical thermal parameters required to execute the rating calculation must be
monitored continuously. A dynamic thermal model driven by measured load continuously identifies
critical rating parameters. The resulting identified parameters are then used in the rating algorithm that
produces the dynamic feeder ratings. Data is received from RTUs installed along the length of the feeder.
The data is communicated back to the CPU, which executes the thermo-hydraulic model and associated
rating algorithm once every five minutes to establish the dynamic rating of the feeder. This information
is then communicated back to a centralized server located at the Energy Control Center, which is then
forwarded to the SCADA System. This allows System Operations to operate the electric bulk
transmission system utilizing real-time ratings to effectively transfer power during normal and
contingency conditions. Since the Company started installing DFRs in the early 1990’s, a total of 24
transmission feeders have been equipped and are being operated using the increased power transfer
capability obtained from having the DFR rating system. No new DFR installations are currently planned
but the Company will continue to consider whether new installations are warranted. T

The majority of the DFR instrumentation was installed in the 1990s and each RTU runs an 8085 processor
in the DOS environment. This hardware is no longer available and the DOS Operating system is no
longer supported. In addition, compilers are not available to compile the source code (prohibiting
changes to the source code to support changes to the system).

The weakest link in providing near 100% availability of these systems is communications. The existing
copper communications infrastructure in the NYC area has deteriorated and is not a priority repair for
the third-party communications companies. Their focus going forward is on fiber optic links and
wireless communication. As a result, to provide the required reliability, communications must be
upgraded to Con Ed owned fiber where available and third-party wireless.

Relationship to Broader Company Plans and Initiatives (e.g. Long-Range Plans, CLCPA Initiatives,
Risk Mitigation):
This program will also be utilized to reduce the severity of oil leaks which is a corporate goal. .

2. Supplemental Information

Alternatives
If the DFR system is unavailable for an extended period of time, System Operators of the bulk transmission system

must default to published tabulation ratings, which are typically less than the ratings that are calculated by the DFR
system utilizing real-time thermal measurements.
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Risk of No Action
System Operators at the Energy Control Center and their ability to respond to system contingencies on the
transmission system will be impacted if the DFR system is out of service.

Non-Financial Benefits

Several of the feeders selected for DFR system upgrades are also protected by leak detection systems. For these
systems, the processing and communication equipment is shared by the leak detection and DFR systems. As a
result, the DFR upgrades will also enhance the reliability of the leak detection systems.

Summary of Financial Benefits and Costs (attach backup)
The cost is based on a historical average of $450k per 345kV project

Project Risks and Mitigation Plan

Technical Evaluation / Analysis

Project Relationships (if applicable)

3. Funding Detail

Historical Spend

Actual 2017 | Actual 2018 | Actual Actual Historic Forecast
2019 2020 Year 2021
(O&M only)
Capital 457 216 998 488 235
O0&M
Retirement
Total Request ($000):
Total Request by Year:
Request 2022 | Request 2023 | Request 2024 | Request 2025 | Request 2026
Capital 1,500 1,000 1,500 1,500 1,500
O&M*
Retirement
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EOE 2022 2023 2024 2025 2026
Labor 340 230 340 340 340
M&S 30 20 30 30 30
Contract 660 440 660 660 660
Services
Other 49 30 53 53 57
Overheads 421 280 417 417 413
Total 1,500 1,000 1,500 1,500 1,500

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

Capital
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Central Operations/ Substation Operations

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

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

Project/Program Title: East River Automation - Upgrade The 69kV Yard

Project/Program Number (Level 1): PR.2ES4302/
10036422

Project/Program Manager: John Mazzani

Status: [ Planning [ Design X Engineering [1 Construction [] Ongoing [ Other:

Estimated Start Date: Ongoing Estimated Date in Service: Ongoing
A. Total Funding Request ($000) B.
Capital: $6,000 [ 5-Year Gross Cost Savings ($000)
O&M: [1 5-Year Gross Cost Avoidance ($000)
Retirement: O&M:
Capital:

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

D. Investment Payback Period:
(Years/months)

Work Description:

This project installs a microprocessor-based automation system to perform operating, protective, and
monitoring functions for the 69 kV circuit breakers, transformers, phase angle regulators, feeders, and
buses at the East River Substation as well as several 138 kV circuit breakers at East 13th Street. This
system includes approximately 100 protective relay panels, an operating console with monitors, control
and supervisory equipment, and all associated peripheral and support systems including a 125Vdc and
208/120Vac control/auxiliary power distribution. The new components are in the control room of the
69 kV yard at East River thereby completing relocation of all operating, protective, and monitoring
functions from the 8th floor of the East River generating station. The project also retires the existing
operating, control, and protective systems and devices currently located in the generating station control
room, terminal board room, and various relay rooms.

Con Edison has completed nine of thirteen outages to transfer operating, protective and monitoring
functionality to the microprocessor-based automation system. The Company plans to complete the
remaining four section outages by 2023.

Justification Summary:

This project will enhance system performance, improve operator response time and productivity, and
upgrade the protection and control systems, thereby increasing reliability. This project is required to
support the retirement of the existing operating, control, and protective systems and devices currently
located in the generating station control room, terminal board room, and various relay rooms.
Relationship to Broader Company Plans and Initiatives (e.g., Long-Range Plans, CLCPA Initiatives,
Risk Mitigation):

This project is expected to improve reliability and reduce the risk of customer outages. Upgrading this
equipment will provide better monitoring and control of the station, both within the station control
room and from the Con Edison Energy Control Center. This will allow for quicker response to alarms
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and trip out events, thereby lessening their impact. In addition, this project will reduce the clearing
time for faults that occur under certain scenarios, reducing the likelihood of extensive equipment
damage in the event of a fault.

2. Supplemental Information

Alternatives

Option 1 - Continue to operate the East River Substation as it presently exists. This has three major
unacceptable features:

a. The substation facility would remain undivided from the generating station.

b. Increased relay misoperations and forced outages, caused by the existing wiring and the end-
of-life control and relay protection equipment. In addition, much of the existing relay equipment is
known to be a cause of misoperations.

c. The three-phase Critical Clearing Time, a Con Ed specification determined by transmission
operations planning and engineering, for breaker failure scenarios cannot be met.

Option 2- Implement the cut-over of selected Bus Sections and leave the remaining Bus Sections using
the present wiring and equipment. Sections would be selected based on their connection to either
Leonard Street feeders (whose required Area Reliability Phase II work was included in the East River
automation design drawings) or to Generating Station outlets.

a. The existing wiring and equipment were impacted by flooding from Hurricane Sandy. The
current configuration will not be sustainable.
b. New design requirements specify that elevations for all electrical equipment must be above a

minimum of the FEMA plus 3 feet standard.

Risk of No Action
Lower reliability of the power supply to the Leonard Street substation, and lower reliability for the
outlet for East River Gen. #1.

Non-Financial Benefits

This project is expected to improve reliability and reduce the risk of customer outages. Upgrading this
equipment will provide better monitoring and control of the station, both within the station control
room and from the Con Edison Energy Control Center. This will allow for quicker response to alarms
and trip out events, thereby lessening their impact. In addition, this project will reduce the clearing
time for faults that occur under certain scenarios, reducing the likelihood of extensive equipment
damage in the event of a fault.

Summary of Financial Benefits and Costs (attach backup)

1. Cost-benefit analysis: N/ A

2. Major financial benefits
Avoid Customer service outages.

3. Total cost $6,000

4. Basis for estimate: Near term work based on Engineering estimates. Outer term work based on cost
of similar types of work done in the past. As this is an ongoing project, work scopes for each bus
section are generally similar in nature. This is an ongoing program and has been working for some
time. There are also multiple appropriation estimates for various segments of the project.

5. Conclusion: N/ A
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Project Risks and Mitigation Plan

Project Risks:

Risk 1: Lower reliability of the power supply to the Leonard Street substation, and lower reliability for
the outlet for East River Gen. #1. Customer service outages.

Mitigation Plan: installs a microprocessor-based automation system to perform operating, protective,
and monitoring functions for the 69 kV circuit breakers, transformers, phase angle regulators, feeders,
and buses at the East River Substation as well as several 138 kV circuit breakers at East 13th Street.

Technical Evaluation / Analysis: This project provides for the modernization and life extension of
aging plant and equipment. The result of the changes made by this project will be the improved
operability and reliability of a substation that serves as an outlet for power generation and supplies
two (2) area substations in Manhattan. The completion of the East River Repowering Project at the end
of 2005 added 195 MW of new generation flowing through the 69kV substation. This provided an
added need to modernize and extend the life of the East River Substation.

Substation Operations started the program to modernize this aging facility in January 2001. Con
Edison completed the project to erect a new building in the 69KV substation, which includes a control
room for the 69 kV substation. It was built with adequate space for a new operating console, relay
panels, and all support/peripheral equipment required operating the 69KV substation locally or
remotely from the Energy Control Center.

When completed, this project will provide Real Time Human Machine Interface (HMI) screens and
protective relay fault/event/oscillography for the East River Substation to selected users via the Con
Edison Wide Area Network. Access to the real-time data shall be read only thru a secure firewall.
Implementation of the substation automation and protection upgrades proposed by this project is the
completion of the multi-phase program started in 2001.

In addition, the East River 69 kV Critical Clearing Time (CCT) for three-phase fault breaker failure
scenarios is 12 cycles. The existing relay protection systems cannot meet this CCT. The 12 cycle CCT
can be met by replacement of the 69 kV breaker failure relays and the primary relay protection
systems, which is part of this project.

Project Relationships (if applicable) Implementation will require an outage of each of the East River
69 kV Bus Sections. These outages are contingent on other scheduled and emergency outages at East
River and East 13th Street substations.

Previous projects appropriated against this parent budget reference number are 20092-99, 20138-99,
and 20156-99 for other East River (ER) substation improvements and upgrades. Expenditures for these
projects are included in the cash flow shown below

3. Funding Detail

Historical Spend

Actual 2017 | Actual 2018 | Actual Actual Historic Forecast
2019 2020 Year 2021
(O&M only)
Capital 7 1 0 0 750
o&M
Retirement 0 0 0 0 n/a
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Total Request ($000):
Total Request by Year:
Request 2022 | Request 2023 | Request 2024 | Request 2025 | Request 2026
Capital $3,000 $3,000 $- $- $-
Oo&M*
Retirement
Capital Request by Elements of Expense:
EOE 2022 2023 2024 2025 2026
Labor 887 893 0 0 0
M&S 0 0 0 0 0
Contract 1,200 1,200 0 0 0
Services
Other 0 0 0 0 0
Overheads 913 907 0 0 0
Subtotal
Total $3,000 $3,000 $- $- $-
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

Capital
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Central Operations/System & Transmission Operation
2022-2026

1. Project / Program Summary

Type: U Project X Program

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

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

Project/Program Title: EMS DevOps Upgrade

Project/Program Manager: Michael Threet

Project/Program Number (Level 1): 25443006

Status: [ Initiation [J Planning [] Execution

X On-going [1 [ Other:

Estimated Start Date: 1/1/2022

Estimated Date In Service: 12/31/2026

A. Total Funding Request ($000)
Capital: 13,232
O&M: 500

B.

O 5-Year Gross Cost Savings ($000)

X 5-Year Gross Cost Avoidance ($000)
O&M: 2500
Capital:

C. 5-Year Ongoing Maintenance Expense

($000) D. Investment Payback Period:
O&M: 500 (Years/months) (If applicable)
Capital: 0

Work Description:

This project will replace the existing Energy Management System (EMS) that monitors and controls
both the electric transmission and distribution systems over a period of five years. This system
provides the users with an EMS that provides reliable system operability using the latest technologies
and user interfaces. The dual redundant primary and standby systems are designed for complete
independent operation from either control center. Phase 1 of this This project started in 2021. Phase 2
will start in 2022 and will be completed in 2025. Another phase will start in 2026.

Justification Summary:

Protection (CIP) standards.

Periodic replacement/upgrade of the EMS is necessary to ensure that the computer systems can
continue to be supported and to take advantage of the latest operator tools being provider by EMS
vendors. This is needed to ensure that the system will provide improved features for operators and
support staff and meet the ever-evolving cybersecurity challenges and emergent compliance
requirements such as the North American Electric Reliability Council (NERC) Critical Information

Vendor software releases occur approximately every eighteen months, and computer hardware life of
the product is about five years, which makes it necessary to complete an upgrade cycle every five
years. The upgrade will include EMS ancillary systems and services such EMS instances on different
less restricted networks/security zones and data historian systems. Also, the replacement of the
hardware is necessary to maintain the capability of meeting performance requirements and to avoid
losing hardware and software support provided by our vendors.

This project will change of the approach of large upgrades & long testing cycles to an approach of a
continuous development continuous delivery, utilizing our test and quality assurance systems. This
approach will reduce testing cycles, make deployment schedules more manageable, take advantage of
recent functional innovation and security features more quickly and reduce the overall risk of the
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project by reducing the need for disruptive, unpredictable, and long cycle software upgrade projects,
and allowing our resources to absorb new functionality as it is introduced versus extended training
sessions where a multitude of new release features are included. As an added benefit that is of
significant value is gaining the support of the same vendor team for the five-year duration of the
project.

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

This program is related to the Cybersecurity Risk and Loss of EMS Risk. The program does not
address any climate adaptation, mitigation or decarbonization concerns, and it is not a CLCPA
investment activity.

2. Supplemental Information

Alternatives.

Alternative 1 description and reason for rejection

Leave the system software and hardware at their current levels and do not take advantage of
enhancements or system upgrades. This option risks the loss of security patch support, placing the
system without antivirus / malware protection. It also could result in the loss of vendor support for the
baseline software fixes and enhancements. Not providing the ability to enhance the EMS would cause
the system to eventually become less effective in meeting our operational goals and would not provide
the benefit of using the latest features.

By not maintaining operating systems and system hardware at near industry standards, the EMS
systems and software would no longer be supported by the vendor and its third party suppliers. The
loss of vendor support for security patch releases would make the EMS non-compliant with NERC CIP
regulations, resulting in potential financial penalties for non-compliance.

Risk of No Action.

Risk 1

Not enhancing the EMS would cause the system to eventually become less effective in meeting our
operational goals. In addition, by not maintaining operating systems and system hardware at industry
standards, the EMS systems and software would run the risk of no longer being supported by the
vendor and its 3rd party suppliers. The loss of vendor support for security patch releases would make
the EMS non-compliant with NERC CIP reliability standards, resulting in the potential for the
Company to incur financial penalties for non-compliance.

Non-Financial Benefits

The EMS replacement will take advantage of the latest vendor functionalities and make the system
more secure. This will be achieved by keeping current when it comes to bug fixes and security patches
are released, an important criterion for meeting NERC CIP requirements. The new hardware will also
provide added computational power and increased memory speed, which are essential in the ever-
increasing demand for processing power required by new tools and feature.

Summary of Financial Benefits and Costs (attach backup)

The total cost between 2022 and 2026 is estimated to be $13.732M. The estimate is based on a vendor
quote and actual costs of the last EMS Replacement project. The EMS DevOps program is needed to
maintain regulatory compliance, cybersecurity, and operational excellence.

Project Risks and Mitigation Plan
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Technical Evaluation / Analysis

Project Relationships (if applicable)
EMS Reliability AECC and ECC, which will be merged with this project.

3. Funding Detail

Historical Spend

Actual 2017

Actual 2018

Actual

Actual

2019

2020

Historic

Forecast

Year
(O&M only)

2021

Capital

2,199

Oo&M

Regulatory
Asset

Total Request ($000):

Total Request by Year:

Request 2022

Request 2023

Request 2024

Request 2025

Request 2026

Capital

2,492

2,492

2,492

3,264

2,492

O&M*

Regulatory
Asset

Capital/Regulatory Asset Request by Elements of Expense:

EOE

2022

2023

2024

2025

2026

Labor

227

227

227

297

227

M&S

Contract
Services

2,087

2,089

2,089

2,736

2,091

Other

Overheads

178

176

176

231

174

Total

2,492

2,492

2,492

3,264

2,492

Total Gross Cost Savings / Avoidance by Year:

2022

2023

2024

2025

2026

O&M Savings

O&M Avoidance

500

500

500

500

500

Capital Savings

Capital Avoidance
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2022

2023

2024

2025

2026

O&M

100

100

100

100

100

Capital
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Central Operations/Substation Operations

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

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

Project/Program Title: Erosion Protection and Drainage Upgrade Program

Project/Program Manager: TBD Project/Program Number (Level 1): 25774996

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

Estimated Start Date: Estimated Date In Service:

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

A. Total Funding Request ($000)
Capital: $10,000

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

This program will install reinforcements and upgrade drainage systems in select substations. The
reinforcements will protect substations from erosion issues that may occur during extreme rain events.
Some reinforcements may include hardening of existing cable troughs and transformer vaults. This
program will start in 2024 and will target upgrades at roughly two substations per year.

Justification Summary:

Changing weather patterns have produced, among other things, an increasing frequency of extreme
rain events. These types of events, Hurricane/Tropical Storm Ida being an example, have produced
anywhere from four to eight inches of rain in a few hours. This type of deluge has impacted
substations through large amounts of pooling water and, in some cases, erosion of topsoil in
substations cited on uneven terrain. This erosion has undermined substation equipment, such as cable
troughs, and poses reliability and safety risks.

Many outdoor substations have structures, such as troughs, installed at grade that contain control
cable or other critical substation equipment. During extreme rain events, erosion can undermine these
structures and cause them to shift. If shifting is extreme enough, critical substation equipment could
lose control power or inadvertently trip out. These types of events can lead to outages that impact
customers.

The erosion caused by extreme rain events could create unsafe conditions for substation personnel.
These conditions may not be limited to the time of the extreme rain event. Undermined or eroded
spots within substations could lead to injury to personnel.
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Relationship to Broader Company Plans and Initiatives (e.g. Long-Range Plans, CLCPA Initiatives,
Risk Mitigation):

This program affects the Substation Operations risk “Major Storm”. This program will reduce the
severity of major storm events by improving drainage and fortifying substations against extreme rain.

This program is part of the Company’s climate change adaptation efforts. Extreme rain events are
expected to increase in frequency and intensity with changing weather patterns.

2. Supplemental Information

Alternatives

Alternative 1 description and reason for rejection

One alternative is to reconfigure outdoor facilities as indoor facilities that are better protected against
extreme weather. This alternative would require extensive outages to complete and is cost prohibitive.

Risk of No Action

Risk 1

The risk of no action is that extreme rain events lead to erosion of soil and the undermining of critical
substation facilities. This undermining could lead to substation trip outs and injuries to Company

personnel.

Risk 2

Risk 3

Non-Financial Benefits
Examples:
e This program improves the resiliency of a substation.

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

N/A

2. Major financial benefits

3. Total cost: $10,000

4. Basis for estimate: The funding request for this program estimated that it will cost approximately
$2.5M per substation to make necessary upgrades and that two station per year will be completed.

5. Conclusion




Exhibit_(EIOP-3)
Schedule 3
Page 80 of 333

Project Risks and Mitigation Plan
Evaluate and describe any risks that might extend the project timeline, prevent completion, or lead to
cost overruns. Explain plan to minimize these risks.

Risk 1: Delays due resources support coordination.

Mitigation: Anticipate, schedule and pre-plan with resource requirements such as engineering, labor,
and construction and outages to avoid performance delays alignment conflicts.

Technical Evaluation / Analysis

Describe any specific studies or analysis related to the project such as: trend analysis, internal/external
studies, social studies, and related KPI's (e.g. System Average Interruption Frequency Index (SAIFI) or
Customer Average Interruption Duration Index (CAIDI)). Load forecasts, failure trends, etc., may also
be presented in this section. However, these analyses are not available for all projects or programs.

Project Relationships (if applicable)
N/A

3. Funding Detail

Historical Spend

Actual 2017 | Actual 2018 | Actual Actual Historic Forecast
2019 2020 Year 2021
(O&M only)
Capital 0 0 0 0 0
O0&M
Regulatory
Asset
Total Request ($000):
Total Request by Year:
Request 2022 | Request 2023 | Request 2024 | Request 2025 | Request 2026
Capital $0 $0 $5,000 $5,000
O&M*
Regulatory
Asset
Capital/Regulatory Asset Request by Elements of Expense:

EOE 2022 2023 2024 2025 2026
Labor 0 0 685 686 0
Mé&S 0 0 2,100 2,100 0
Contract 0 0 600 600 0
Services
Other 0 0 242 241 0
Overheads 0 0 1,373 1,373 0

Total $0 $0 $5,000 $5,000 $0
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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:
2021 2022 2023 2024 2025

O0&M
Capital
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Central Operations / STO

2022-2026
1. Project / Program Summary
Type: X Project [ Program Category: X Capital [ O&M

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

Project/Program Title: Feeder 38R51 and 38R52 Replacement Project

Project/Program Manager: Elissa Seidman Project/Program Number (Level 1): 23289097

Status: [ Planning X Design [ Engineering [1 Construction [ Ongoing [] Other:

Estimated Start Date: Estimated Date In Service:
A. Total Funding Request ($000) B.
Capital: 234,000 O 5-Year Gross Cost Savings ($000)
O&M: [1 5-Year Gross Cost Avoidance ($000)
Retirement: O&M:
Capital:

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

D. Investment Payback Period:
(Years/months)

Work Description:

This project will replace Staten Island 138kV feeders 38R51 and 38R52. Feeders 38R51 and 38R52
originate from Fresh Kills Substation and are the only two supplies for Wainwright Substation. The
existing circuits are directed buried, medium pressure fluid filled (MPFF) cables and will be replaced
with cross-linked polyethylene (XLPE) cables in new duct banks. Feeders 38R51 and 38R52 have been
prioritized for replacement due to environmental, maintenance, and reliability performance.
Engineering, design and permitting are in progress for this project and some long lead equipment has
been ordered. Construction will begin in the first quarter of 2022 and the project is expected to be
completed by the end of 2023.

Justification Summary:

The design, physical configuration, routing, maintenance requirements, and overall performance of
feeders 38R51 and 38R52 present the Company with operational challenges and risks. The feeders are
without conduits or protection plates (having only a thin, easily-removed concrete layer over the
direct-buried cables), route through protected wetlands and have a submarine crossing at the Fresh
Kills Creek. Feeders 38R51 and 38R52 are the only two supplies to the Wainwright Substation.
Pressurization of the dielectric fluid needed to maintain the insulation strength of the feeders is
provided via dielectric fluid reservoirs at various points along the path of the feeders. This type of
cable (having a lead sheath as the only pressure boundary to contain the dielectric fluid) and
pressurization system requires frequent outages and a great deal of labor hours to repair and maintain.
All of these factors increase the probability that a failure or defect will have an environmental impact
or affect the reliability of the transmission system on Staten Island. Due to the obsolete design,
topological configuration, and maintenance requirements, feeders 38R51 and 38R52 need to be
replaced.
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Conduits and steel plating play an important role in protecting underground transmission feeders
from dielectric fluid leaks, insulation failures, or other damage inadvertently caused by excavation
activities. Current design standards would require new feeder installations to utilize some type of
conduit and, possibly, steel protection plates. Feeders 38R51 and 38R52 are direct buried cables
without steel protection plates and are protected solely by an approximately three-inch thick layer of
non-reinforced concrete. This configuration carries the risk that subsurface construction activities
along the feeder route may damage the circuits, causing a dielectric fluid leak or outage. Given that
the circuits follow the same route and are physically close together (only separated by two to three feet
in many areas), there is a risk that both feeders could be damaged by such activities at the same time.
In 2007, while excavating, a third party contractor damaged feeder 38R52, resulting in an electrical
failure. The feeder was out of service for more than two weeks before repairs were completed. During
the length of this outage, Wainwright Substation was in service via one supply feeder (38R51). Any
further outage associated with the station would have required load shedding and deployment of
mobile generation.

Dielectric fluid leaks on MPFF cable systems pose reliability risk unlike that for high pressure fluid
filled (HPFF) cable systems. Unlike HPFF circuits, MPFF circuits must be de-energized to safely
facilitate leak repairs. This requirement means that any time either 38R51 or 38R52 is leaking dielectric
fluid, an outage must be taken to make repairs. In addition to leak repairs disrupting scheduled
outages, they also leave Wainwright Substation in a position where a further contingency will result in
loss of customers. Since 2007, feeders 38R51 and 38R52 have had over ten leaks that required circuit
de-energization to make repairs. Some of these leaks have been on buried joints and many have been
in manholes. As the circuits continue to age, more leaks and associated outages are likely to occur.

A manhole, as a leak location for 38R51 or 38R52, poses another unique reliability risk. Per OSHA
regulations, a structure housing an MPFF circuit found to be leaking (considered a D fault condition)
cannot be re-entered until such circuit is de-energized. Feeders 38R51 and 38R52 share the same route
and have common manholes. This configuration allows the possibility that both circuits could have a
leak in the same manhole at the same time. De-energizing both circuits at the same time to facilitate
repairs would require temporary transfer of load to stations adjacent to Wainwright and massive
deployment of mobile generation.

The routing of feeders 38R51 and 38R52 brings the risk of dielectric fluid leaks to environmentally
sensitive areas (wetlands and the Fresh Kills Creek) where repair access may be very difficult. In 2017,
38R52 developed a leak in the Fresh Kills Creek section of the feeder. This event resulted in the loss of
over 1,600 gallons of dielectric fluid to the waterway and required multiple, extended outages to make
permanent repairs. One of the outages needed to make temporary repairs occurred during a high load
period and required the deployment of mobile generation for contingency planning. The cause of the
leak was a crack in the lead sheath of the cable due to settlement and movement over time. As feeders
38R51 and 38R52 continue to age and settle further, more leaks of this nature will likely occur.

Due to their design, feeders 38R51 and 38R52 require a great deal of maintenance hours relative to
other 138kV circuits. The fluid pressurization reservoirs must be read and adjusted on a routine basis.
If one of the feeders is leaking, the frequency of these adjustments increases and continues until the
leak is located and repaired. These feeders have historically required between 300-400 labor hours per
year to maintain. An analysis of the entire 138kV feeder population in terms of labor hours shows that
these feeders are above the average by several standard deviations. XLPE cable systems already in use
tend to be significantly less maintenance intensive than MPFF circuits.

Maintaining and repairing feeders 38R51 and 38R52 requires a specialized workforce and non-
standard spare inventory. Given that these are the only MPFF circuits owned by Con Edison, new
employees do not get many opportunities to splice or perform other repairs on feeders 38R51 and
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38R52. Maintaining qualifications and expertise on these circuits is a challenge for the Company.
Spare inventory must be carefully managed as the original equipment manufacturer no longer makes
the cable used to construct 38R51 and 38R52. Although other manufacturers are willing to make this
type of cable, they do so at a financial premium and contingent on long lead times. The replacement of
both circuits with a standard, commonly used design would alleviate the personnel and spare
inventory burdens associated with MPFF cable.

The replacement of 38R51 and 38R52 with XLPE cable in duct bank would eliminate the environmental
and significantly reduce the reliability risks associated with feeders 38R51 and 38R52. The use of an
XLPE cable system would eliminate 300-400 hours of maintenance, reduce unplanned outages,
improve environmental performance, and help to standardize labor expertise and spare inventory.

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

This project is related to reducing the likelihood of dielectric fluid spills. This project will increase the
resiliency of the system by ensuring that the only two supplies to Wainwright would not need to be
taken out in the result of a leak.

2. Supplemental Information

Alternatives
e Two additional alternatives were looked at for replacement of this project:

. T-Tapping feeders 38R56 and 38R57 and establishing connections to Wainwright
Substation. This option would use two of the three supplies to Woodrow Substation
by adding wye joints and 2.75 miles of new XLPE ties to Wainwright Substation.
This option was rejected for its increased reliability risk. Under this configuration,
one feeder outage would affect two area stations and contingency planning.

. A hybrid XLPE/overhead option. This option would utilize overhead transmission
for a portion of the feeder route. This option was rejected because it would
introduce the risks associated with overhead transmission such as lightning and
storms.

Risk of No Action

Not replacing or deferring the replacement of feeders 38R51 and 38R52 will increase the risk of dielectric
fluid leaks and reliability concerns for Wainwright Substation as the feeders continue to age. By not
replacing feeders 38R51 and 38R52, the Company will continue to spend a disproportionate number of
hours maintaining the existing circuits. Maintenance and leak response hours will likely increase as
feeder leaks become more frequent. Because these feeders are the only two supplies to Wainwright
substation, there is a high impact if one or both of these feeders are out of service. Loss of this substation
impacts 91IMW of load and almost 25k customers. There are several risks which could impact this
scenario which include cable which continues to have leaks, the risk of another contractor dig-in, and
the risk of a double D-fault in one structure. In the event that there is an outage, repair could be delayed
if there is a need to special order cable and obtain skilled employees able to complete this work.

Non-Financial Benefits
Improved reliability and environmental performance are benefits of replacing these circuits.
Replacement of the circuits with XLPE reduces dielectric fluid inventory and, the risk of a leak into an
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environmentally sensitive area. Without having to perform maintenance specific to these feeders (the
“Read and Adjust” work orders) labor hours will made available for other work on the transmission
system. Replacement with XLPE also allows Con Edison to move to more standard equipment which
reduces the need for special ordering or special inventory.

Summary of Financial Benefits and Costs (attach backup)

In Company labor alone, Con Edison is spending 30 times more on each of 38R51 and 38R52 than other
138KV circuits. Typical spend for Con Edison labor can range from $50K to over $500K, averaging about
$350K per year. Including contractor costs for leaks and emergencies, Con Edison has had several years
where over a million dollars in expense have been spent on these circuits. Projecting the maintenance
trend forward, it is not unreasonable that the company is projected to spend well over million a year on
these circuits. Replacing these circuits with XLPE would eliminate this maintenance need due to the
more updated technology.

Project Risks and Mitigation Plan

Technical Evaluation / Analysis

Project Relationships (if applicable)

3. Funding Detail

Historical Spend

Actual 2017 | Actual 2018 | Actual Actual Historic Forecast
2019 2020 Year 2021
(O&M only)
Capital N/A N/A N/A N/A 7,099
O0&M
Retirement
Total Request ($000):
Total Request by Year:
Request 2022 | Request 2023 | Request 2024 | Request 2025 | Request 2026
Capital 112,000 122,000
O&M*
Retirement
Capital Request by Elements of Expense:
EOE 2022 2023 2024 2025 2026
Labor 410 800
Mé&S 8,009 2,950
Contract
Services 95,478 104,158
Other 1,930 2,349
Overheads 6,173 11,743
Total 112,000 122,000
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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
Capital
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Central Operations/STO

2022-2026
1. Project / Program Summary
Type: [ Project X Program Category: X Capital [ O&M

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

Project/Program Title: Feeder Replacement Program

Project/Program Manager: Mark Bauer Project/Program Number (Level 1): 24004190

Status: X Planning [ Design [ Engineering [1 Construction [ Ongoing [] Other:

Estimated Start Date: 2021 Estimated Date In Service:
A. Total Funding Request ($000) B.
Capital: 15,500 O 5-Year Gross Cost Savings ($000)
O&M: [1 5-Year Gross Cost Avoidance ($000)
Retirement: O&M:
Capital:

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

D. Investment Payback Period:
(Years/months)

Work Description:

This program will replace underground transmission cable- 69kV, 138kV, or 345kV. The projects done
under this program will perform proactive section replacements, or in some cases, entire circuit
replacements. For 2022 through 2024, this program will prioritize the replacement of low pressure
feeders 37041/69, 37042/69, 37043 /69, and 37044 /69 at East River Substation.

Justification Summary:

ConEdison has one of the most expansive systems of underground cable, with an average cable age of
46 years. Replacement of underground cable is often costly, lengthy, and logistically difficult given the
tight footprint of the underground system in ConEdison’s territory. Given the number of circuit miles
on the underground transmission system, the Company needs a long-term replacement plan. This
program will replace transmission feeder cable, either by sections or entire circuits, in order to avoid an
“asset wall”, where failure rates may exceed the Company’s ability to reliably perform replacements.
The Company will use a feeder health index and analyses of operating challenges, such as failures and
dielectric fluid leaks, to prioritize circuits for replacement.

Over the next four years this program will be used to address feeders 37041/69, 37042/69, 37043 /69,
and 37044/69. These feeders interconnect Phase Angle Regulator Units and Bus sections within East
River Substation in Manhattan and were energized in 1956. These Low-Pressure Fluid Filled (LPFF)
Feeders, along with their dielectric fluid reservoirs, have experienced repeated leaks with their
advancing age and need replacement. In addition, the reservoirs are obsolete with no parts available
for repair and replacement poses significant interference challenges due to the change in design and
changes within the Substation.
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Most recently, in May 2019 Feeder 37043/69 experienced a significant leak on the base lead wipe of one
of the B phase potheads which had to be addressed on an expedited basis prior to the critical summer
period. The leak had to be monitored daily until repairs could be made due to the significant leak rate
and the limited reservoir volumes. A similar leak developing on any of these feeders during the
summer period in the future represents a significant risk to overall system reliability

These low pressure fluid filled cables will be replaced over the next four years with solid dielectric
cable and the existing reservoirs will be removed to prevent future leaks.

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

This project is related to system resiliency and feeder failures. As clean energy generation increases in
NYC, ensuring that the feeders on the system will be robust enough to move it to other parts of the
state.

2. Supplemental Information

Alternatives

Generically speaking, the alternatives to feeder replacement include partial feeder replacement, whole
feeder replacement, or run to failure of the feeder. The best option for the feeder needs to be
determined by looking at the cost and feasibility versus the benefit.

For the East River feeders, the reservoirs could be replaced although this does not entirely eliminate
the risk or maintenance required on these feeders.

The risk of no action would mean the cables would need to be replaced after they fail or need repair.
While this would delay the cost of replacement, it means an unplanned outage and impact to the
system.

Non-Financial Benefits
Oil Filled cable requires more maintenance than non-oil filled cable. At East River, the replacement of
the existing cable will significantly reduce the maintenance required on these feeders.

Summary of Financial Benefits and Costs (attach backup)
The estimate is based on historical costs

Project Risks and Mitigation Plan

Technical Evaluation / Analysis

Project Relationships (if applicable)
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3. Funding Detail

Historical Spend

Actual 2017 | Actual 2018 | Actual Actual Historic Forecast
2019 2020 Year 2021
(O&M only)
Capital N/A N/A N/A N/A 75
O0&M
Retirement
Total Request ($000):
Total Request by Year:
Request 2022 | Request 2023 | Request 2024 | Request 2025 | Request 2026
Capital 2,500 2,500 3,500 3,500 3,500
o&M*
Retirement
Capital Request by Elements of Expense:
EOE 2022 2023 2024 2025 2026
Labor 875 875 1,100 1,100 1,100
M&S 600 600 1,000 1,000 1,000
Contract
Services
Other 143 151 222 223 232
Overheads 882 874 1,178 1,177 1,168
Total 2,500 2,500 3,500 3,500 3,500
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

Capital
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Central Operations/ Substation Operations

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

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

Project/Program Title: Fire Suppression System Upgrades Program

Project/Program Number (Level 1): PR.2ES8800/
10030252

Project/Program Manager: Sara Gherman

Status: [ Planning [ Design [ Engineering [1 Construction X Ongoing [ Other:

Estimated Start Date: N/A Estimated Date in Service: N/A
A. Total Funding Request ($000) B.
Capital: $58,559 [ 5-Year Gross Cost Savings ($000)
O&M: [1 5-Year Gross Cost Avoidance ($000)
Retirement: O&M:
Capital:

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

D. Investment Payback Period:
(Years/months)

Work Description:

This program will perform upgrades, replacements, and/or new installations of fire protection,
suppression, deluge system, detection, and alarm systems at various substations. The fire detection
upgrades include the replacement of fire/heat/smoke detection equipment (inclusive of wiring,
control systems, alarm devices, panels, etc.) which is used to detect a fire and initiate an alarm; in many
cases this activates a deluge system. The deluge system upgrades include the replacement of piping,
pumps, spray nozzles, wiring, control systems, and enclosures associated with delivering water to a
fire once a fire is detected. In addition, this program includes the installation of FM 200 Clean Agent
System.

This program funds the modification of existing substation fire protection fire pump piping. These
modifications include adding fire pump test headers, valve replacement, piping replacement and work
associated with recovering fire system capacity. This covers multiple substations, and it is a multi-year
initiative that started in 2008.

This program will also fund the installation of clean agent fire suppression systems in various
dielectric fluid enclosures (pumping/cooling/Public Utility Regulating Station - PURS plants). This is
an ongoing program that began in 2012. ConEdison has identified 57 Phase I locations. This project is a
multi-year, multi-phase effort. As part of the Phase I effort, Central Monitoring addition is required on
the New York City installations at 27 locations.

Central Monitoring is also required at any location with a lawfully installed Fire Alarm Control Panel.
As part of the Letter of Approval initiative, Central Monitoring is required to obtain acceptance of such
systems within New York City (NYC). This program will fund the installation of third-party Central
Station Monitoring system upgrades to the existing fire suppression and detection systems at the
various substations.
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The traditional deluge systems moats capacity is designed to contain at least 20 minutes of water flow
from the Deluge Water Spray System. A system to limit the amount of water flow once “no fire” has
been detected has been developed and is called a “Cycling Deluge Water Spray System”. This Cycling
System will automatically shut down the deluge system after ten minutes of water flow if no heat is
being detected. This Cycling system will reduce exposure to spills by minimizing water flow and
assist in the Company meeting Spill Prevention Control and Counter Measures (SPCC) regulations. To
install Cycling deluge systems requires the replacement of obsolete deluge valves, in some
applications, and in some applications upgrading of deluge valves trim to allow this remote automatic
resetting feature. Lastly this automatic re-setting deluge valve is controlled by our standard Fire
Control Panel. Likewise, here the fire control panel in some locations will require replacements and, in
some applications, upgrading of the standard fire control panels circuitry is required.

Justification Summary:

The fire detection and deluge systems represent a critical component in our ability to respond to a fire
event quickly and safely in our substations. The systems we identified not only protect our equipment,
but personnel, emergency responders, and the public. The systems installed at our substations are
required to comply with National Fire Protection Association (NFPA) and NYC Codes and
Regulations, and it is critical that they are maintained in proper working order. Some deluge systems
are approaching their expected end of service life, and they are beginning to show signs of
deterioration or decreased reliability. Some systems have begun to show excessive leaking, failure to
provide adequate flow rates, and/or maintain adequate pressure. At several stations, we have
determined that the entire deluge system —including pumps, piping, and controls should be replaced.
Several of our fire detection systems show similar end of service life issues. In many cases, replacement
detection heads can no longer be obtained, control panel parts are unavailable, and system reliability is
compromised.

In past years Con Edison has suffered three incidents that resulted in damage to pumping plants or
cooling plants. These events have demonstrated the vulnerability of these enclosures and systems.
There are several potential consequences to pumping plant fires. One is the sudden loss of
pressurization at the plant, which could affect multiple transmission feeders and electric service to
many customers. The other consequence is the potential impact to the public or surrounding
structures.

Substation Operations and Electrical Engineering performed a review of existing plants and provided
recommendations (report dated 12/21/10) stating that certain facilities (pumping plants, cooling
plants, Public Utility Regulating Stations (PURS)) should be upgraded with fire suppression systems
based on their proximity to public property or critical system infrastructure.

System Operations and Electrical Engineering also conducted a study of the importance of each
pumping plant on the system during the peak summer load period (refer to white paper “Pumping
Plant Improvements - Based on Lessons Learned from Recent Fire Events”, by Electrical Engineering
Rev 0 dated 5/31/11) and provided recommendations. Efficient Frontier Curves were developed
which illustrated the relative efficacy of options to reduce the risk of load drop. The most efficient
capital solution to this risk was the deployment of FM-200 fire suppression systems. The pumping,
cooling, and PURS Plants listed were identified by one or both studies as candidates to be retrofitted
with a fire suppression system.
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The Fire Department now requires official Central Station Monitoring of all new and significantly
upgraded fire suppression and detection systems. As such, the company has initiated a project to
programmatically install Central Station Monitoring at the various substations that will be connected
to the existing fire protection systems and new systems in the future.

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

Fire Protection, suppression, and detection systems help to protect essential equipment from extensive
damage during a fire. These systems also help guard against collateral damage to neighboring
equipment as well as improve personnel and public safety. A new system substantially improves and
simplifies the station’s alarm annunciation and alarm management that can affect the reliability of the
electric system and possibly result in the loss the loss of a substation.

2. Supplemental Information

Alternatives

1) Some existing systems cannot be upgraded because spare parts are no longer produced. This could
leave critical parts of the substation without fire detection and the existing system could become
noncompliant with New York City fire codes and standards.

2) Rely on the operator to routinely check for fire. The system would then not meet current New York
City codes and standards. In addition, this is not a practical long-term solution, or an efficient use of
personnel.

Risk of No Action

Continuing to operate existing fire detection and suppression systems without upgrades will reduce
the reliability and availability of the fire protection systems and increase the possibility of damage to
the equipment, environment, personnel, and the public. In addition, we could potentially not remain in
compliance with the current New York City fire codes and standards.

Non-Financial Benefits

Fire Protection, suppression, and detection systems help to protect essential equipment from extensive
damage during a fire. These systems also help guard against collateral damage to neighboring
equipment as well as improve personnel and public safety.

Summary of Financial Benefits and Costs (attach backup)

1. Cost-benefit analysis: N/ A

2. Major financial benefits
Limit the cost of damage to operating equipment, personnel, environment and public.

3. Total cost $$58,559

4. Basis for estimate: The annual funding request for this program is based on completing 14-22
projects of various types, at a cost range of $200K to $2.3M each.

5. Conclusion: N/ A

Project Risks and Mitigation Plan
Project Risks:
Risk 1: Outage scheduling conflicts with other initiatives.
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Mitigation: Outages to be coordinated with the Sequencing Group at System Operations to potentially
incorporate other project/programs to avoid conflict with other program/ projects resulting in a more
predictable budget and manageable outage scheduling.

Risk 2: Delays due resources support coordination.

Mitigation: Anticipate, schedule and pre-plan with resource requirements such as engineering, labor,
and construction and outages to avoid performance delays alignment conflicts.

Risk 3: Lack of alignment between resources support and outages.
Mitigation: Anticipate, schedule and pre-plan with resource requirements such as engineering, labor
and construction to avoid alignment conflicts with outages.

Technical Evaluation / Analysis:

The capability to alert personnel both locally and remotely at the Energy Control Center (ECC) during
a fire is critical to the operation and reliability of the station. Lack of functional fire alarm systems
could result in extensive damage to substation equipment and could impact personnel safety.

The ability to alert the Fire Department quickly in the event of a fire is also critical. The quicker the
response to a fire and the faster it can be brought under control results in less damage to equipment
and disturbance to the operating system. The installation of third-party Central Station Monitoring
systems associated with the existing fire protection systems at the various substations will improve the
notification and response by the Fire Department.

Modifications, including the addition of valves and a fire pump test header, are required to comply
with NFPA and NYC Codes and regulations. The fire pump test header installation will also provide a
means to test and evaluate the condition of the fire pumps to ensure proper performance for adequate
protection of transformers. The addition of the fire pump discharge valve will improve equipment
availability by eliminating the need to shut down all transformer deluge system valves and all fire
department Siamese connections while performing the monthly required fire pump operating test.

In reference to new fire protection, detection, suppression systems, the existing systems have been
repaired and/or serviced to the extent possible, but some continue to suffer from unreliable operation
or have poor availability. When replaced, the systems are upgraded to meet current local and national
fire codes.

Project Relationships (if applicable) Replacement or new installation of fire detection on transformers
requires outages of the applicable equipment and are subject to system conditions.

3. Funding Detail

Historical Spend

Actual 2017 | Actual 2018 | Actual Actual Historic Forecast
2019 2020 Year 2021
(O&M only)
Capital 12,837 8,483 5,083 900 1,088
o&M
Retirement 68 340 48 2,112 n/a
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Total Request ($000):
Total Request by Year:
Request 2022 | Request 2023 | Request 2024 | Request 2025 | Request 2026
Capital $11,740 $12,140 $12,406 $12,273 $10,000
Oo&M*
Retirement
Capital Request by Elements of Expense:
EOE 2022 2023 2024 2025 2026
Labor 3,898 4,030 4,119 4,075 3,320
Mé&S 1,052 1,103 1,117 1,103 920
Contract 2,989 3,108 3,192 3,163 2,583
Services
Other 0 0 0 0 0
Overheads 3,802 3,898 3,979 3,932 3,177
Subtotal
Total $11,740 $12,140 $12,406 $12,273 $10,000
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

Capital
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Central Operations/ Substation Operations

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

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

Project/Program Title: Gas Insulated Substation Replacement Program

Project/Program Manager: Jim Neilis Project/Program Number (Level 1): PR23287705

Status: X Planning [ Design [ Engineering [1 Construction [ Ongoing [] Other:

Estimated Start Date: Ongoing Estimated Date In Service: Ongoing

B.

O 5-Year Gross Cost Savings ($000)

[1 5-Year Gross Cost Avoidance ($000)
O&M:
Capital:

A. Total Funding Request ($000)
Capital: $ 114,500
Retirement:

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

D. Investment Payback Period:
(Years/months)

Work Description:

This program will replace switches, bus sections, and ancillary equipment at existing Gas Insulated
Substations (GIS). The Company has four GIS facilities on the transmission system; W49th Street
Substation, Dunwoodie 345kV Substation, Mott Haven Substation and Academy Substation. In a GIS
facility, the major high voltage equipment is contained in a sealed environment with sulfur hexafluoride
gas (SF6) as the insulating medium.

GIS technology originated in Japan, where there was a substantial need to develop technology to make
substations as compact as possible. The clearance required for phase to phase and phase to ground for
all equipment is much lower than that required in an air insulated substation; the total space required
for a GIS is 10% of that needed for a conventional substation

This program will prioritize replacement of GIS switchgear at W49th Street Substation. The 138kV
sections of GIS equipment at West 49th Street have exhibited the highest frequency of leaks and will be
the first sections targeted by this program. The 345kV section replacements will follow the completion
of the 138kV sections at W49th Street Substation. Based on ongoing condition assessments, Dunwoodie
345kV Substation may also be prioritized for partial or full switchgear replacement.

Engineering for the W49th Street Project is already in progress and procurement and part of construction
started in 2021. Due to the complexity of outage scheduling, equipment lead-times and construction
requirements, the W49th Street project is expected to be completed by 2030.

Justification Summary:

Over time, GIS facilities develop leaks that result in environmental releases of SF6 gas that can lead to
moisture ingress into high voltage equipment. SF6 is a greenhouse gas (GHG). West 49th Street
Substation is the lowest performing GIS facility in terms of SF6 leakage and forced outages due to
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moisture ingress. Due to the environmental, reliability and supply chain challenges presented by SF6
leakage, a program is needed for the phased replacement of GIS equipment and W49th Street
Substation is the priority location.

SF6 leaks are not the only potential source of unplanned or long-term outages associated with GIS
switchgear. Disc insulators provide support for the center conductor and form a pressure boundary
between different portions of the GIS equipment. During some inspections of the bus and disc
insulators, electrical treeing has been observed. If a disc insulator has failed, the replacement parts are
typically custom ordered, and an extended outage is necessary to complete repairs. This type of failure
mode, and the lead time required for repair parts, underline the complexity of reliability and supply
chain risks associated with the older generation of GIS equipment.

Dunwoodie 345kV and West 49t Street substations were constructed using early GIS technology that
has diminishing industry usage and support. ITE was the original equipment manufacturer (OEM)
and was absorbed by another company. Technical oversight is necessary to make many replacements
on the GIS switchgear and associated breakers and there are few personnel available with knowledge
of the old ITE equipment. As other utilities continue to phase out this vintage of equipment, technical
oversight and replacement parts will become increasingly difficult to obtain.

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

This program address the Substation Operations risk “Equipment Failures”. This program reduces the
likelihood of equipment failures by proactively replacing GIS equipment that may leak or fail and
cause a forced outage.

As this program replaces SF6 containing equipment that is leaking, it is part of the Company’s climate
change mitigation efforts. The upgrade of GIS with equipment with newer technology not only
eliminates GHG emitting equipment but it utilizes components with a smaller overall SF6 footprint.

2. Supplemental Information

Alternatives

e Repair
The methods to repair GIS include colt clamping, welding, and overhaul of sections of the system. The
installation of a clamp is a temporary fix and very costly. The clamps add weight to the bus structure
and could impact structural integrity. Repairing disc insulators is a current practice, however, it
requires long duration outages reducing reliability.

¢ Replacement with like-in-kind equipment
This approach is not desirable as the existing design has much higher than desired leak rate. In
addition, keeping the existing GIS technology may continue to incur high O&M costs. Like-in-kind will
also be secondhand equipment as this equipment is no longer manufactured.

e Replacement with new technology
A small section of the W49 Station (bus section 9-10) has been replaced with current GIS technology
(similar to Mott Haven). There has been minimal SF6 leak at the Mott Haven station; indicating new
technology reduces the SF6 emission significantly.
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Risk of No Action

e Moisture ingress negatively affects dielectric strength. Once getting onto the system, water
molecules may react with SF6, producing corrosive hydrogen fluoride. In case of a fault, the
presence of water may lead to toxic substance, generating safety threats, outages are taken to
address high moisture level problems, significantly impacts system reliability

e A high number of temporary repairs (clamps) on the GIS may become the spots for leaks in the
future, sustaining high material cost for the SF6 gas leaks and significant corrective
maintenance expenditures.

e Disc insulators require long duration outages to replace.

e The supply risk in the event of a serious failure since the related OEM parts may require long
lead-time. Moreover, there are only a few similar GIS systems in service worldwide, and the
chance manufacturer might stop supporting this generation of GIS technology if other similar
stations were replaced.

Non-Financial Benefits
Non-financial benefits include improved environmental performance and avoidance of unscheduled
outages to repair GIS leaks.

Summary of Financial Benefits and Costs (attach backup)
1. Cost-benefit analysis: N/ A

2. Major financial benefits

o In sum, annual O&M costs to manage SF6 issues at W 49th SS are very high, averaging about
$600,000 per year only in parts ordering and O & M repairs. This replacement could save
approximately $1.3 million per year in SF6 if emergency response and outage management, parts
ordering and O&M repairs are factored in.

3. Total cost $114,500

4. Basis for estimate: The 2023 funding for this program is based on a 138kV section (approximately
$8M) plus $5M in procurement of the equipment needed for the subsequent year. The 2024 and 2025
funding is based on approximately $23M for two 345kV sections and $5M in equipment procurement.
5. Conclusion: N/ A

Project Risks and Mitigation Plan
Project Risks:
Risk 1: Outage scheduling conflicts with other initiatives.

Mitigation: Outages to be coordinated with the Sequencing Group at System Operations to potentially
incorporate other project/programs to avoid conflict with other program/ projects resulting in a more
predictable budget and manageable outage scheduling.

Risk 2: Delays due resources support coordination.

Mitigation: Anticipate, schedule and pre-plan with resource requirements such as engineering, labor,
and construction and outages to avoid performance delays alignment conflicts.
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Risk 3: Lack of alignment between resources support and outages.
Mitigation: Anticipate, schedule and pre-plan with resource requirements such as engineering, labor
and construction to avoid alignment conflicts with outages.

Technical Evaluation / Analysis: N/A

Project Relationships (if applicable) N/A

3. Funding Detail

Historical Spend

Actual 2017 | Actual 2018 | Actual Actual Historic Forecast
2019 2020 Year 2021
(O&M only)
Capital 0 0 0 5,374 4,900
o&M
Retirement 0 0 0 0 n/a
Total Request ($000):
Total Request by Year:
Request 2022 | Request 2023 | Request 2024 | Request 2025 | Request 2026
Capital $13,000 $13,000 $28,500 $28,500 $31,500
O&M*
Retirement
Capital Request by Elements of Expense:

EOE 2022 2023 2024 2025 2026
Labor 2,340 2,340 5,130 5,130 5,670
Mé&S 1,690 1,690 3,744 3,752 4,159
Contract 5,443 5,467 11,949 11,945 13,250
Services
Other 0 0 0 0 0
Overheads 3,527 3,503 7,677 7,672 8,421
Subtotal
Total $13,000 $13,000 $28,500 $28,500 $31,500

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

O&M
Capital
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bstation Operations

2022

1. Project / Program Summary

Type: U Project X Program

Category: X Capital [1 O&M

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

Project/Program Title: High Voltage Circuit Breaker

Capital Upgrade Program

Project/Program Manager: Gregory Jimenez

Project/Program Number (Level 1): .
PR.10105998

Status: [ Planning [ Design [ Engineering [1 C

onstruction X Ongoing [1 Other:

Estimated Start Date: N/A

Estimated Date In Service: Ongoing.

A. Total Funding Request ($000)
Capital: $105,700
O&M:
Retirement: $7,957

B.

O 5-Year Gross Cost Savings ($000)

[1 5-Year Gross Cost Avoidance ($000)
O&M:
Capital:

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

D. Investment Payback Period:
(Years/months)

Work Description:

program primarily targets SFA, PK4C and SF/P brea

for replacement.

utilize SF6 as the insulating medium.

The program scope has expanded to include 12kV, 27kV, 33kV and 69kV breaker replacement or
upgrades. This program will replace or upgrade 33kV, 69kV, 138kV and 345kV breakers.

replace oi filled breakers as well. The Company considers breaker health, reliability, SF6 leakage,

corrective maintenance hours and/or major maintenance requirements when prioritizing breakers

This program will target approximately 17 breakers per year for replacement at cost of $1M to $2M
per breaker. Included in the plan is the replacement of approximately 38 breakers (over 5 years) that

This
kers for replacement but may also be used to

Justification Summary:

isolate that disturbance from the system. Failure to do

Although SF6 breakers remain a technology that the C

The reliable operation of circuit breakers is required during any system disturbance to effectively

impact customer service reliability. The proper isolation of system disturbances is also critical in
maintaining a safe working environment for station personnel as well as safety to the public. Breakers
are targeted for replacement under this program because they either exhibit poor health, leak SF6
and/or have higher volumes of SF6 gas than more modern breakers. Breakers that utilize lower
volumes of SF6 (as an insulating medium) will be used as replacements done under this program.

so can have serious system consequences and

ompany will utilize, replacement of legacy
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breakers that exhibit leaks and/or have higher volumes of gas will reduce the Company’s contribution
to green house gas emissions (GHG).

SFA breakers and SF/P breakers are prioritized for replacement as part of the Company’s climate
change mitigation strategy. SFA breakers have frequent leak issues which contribute to GHG
emissions. The Company has four remaining SFA type breakers that will be replaced as part of the
program. SF/P breakers contain roughly 700 pounds of gas and the replacement breaker of choice has
less than 1/10 of this volume (~64 pounds). By prioritizing SF/P breakers for replacement, Con
Edision’s SF6 footprint is reduced and the volume of gas that can potentially leak is reduced with it.

Breakers are essential components of the transmission system. They function, among other reasons, to
isolate equipment during fault conditions and if they do not work properly, further equipment damage
and/or customer outages can occur. Utlizing SF6 gas is a necessary fact of operating a modern and
reliable transmission system but the Company strives reduce volumes of the gas wherever possible.
Relationship to Broader Company Plans and Initiatives (e.g. Long-Range Plans, CLCPA Initiatives,
Risk Mitigation):

This program addresses the Substation Operations Enterprise Risk Management “Equipment
Failures”. The proactive replacement of High Voltage breakers reduces the likielihood of equipment
failures in two ways: 1. Replaces degraded breakers that may electrically fail themselves and 2.
Replaces a degraded component that may fail to open during a fault and subject other equipment to
transient conditions that could result in their failure.

This program is part of the Company’s climate change mitigation efforts. SF6 is a greenhouse gas and
breakers that leak are contributing to climate change. Additionally, more modern breakers that are
used as replacements contain a smaller overall volume of SF6 gas.

2. Supplemental Information

Alternatives

* Alternatives: An alternative is to overhaul or replace circuit breakers based on lifetime of the unit.
This method was employed up through 2008. While it did maintain the reliability of circuit breakers, it
was not the most effective or efficient method to maintain the circuit breaker fleet. Advances in
database record keeping, on-line monitoring systems, and maintenance ranking programs have
allowed the circuit breaker maintenance program to be more accurately evaluated through a
performance-based method. The time-based maintenance method is therefore not recommended.

Another alternative is to perform no overhauls or replacements of circuit breakers. This is not
recommended because of reliability, system performance, environmental, and safety concerns.

Risk of No Action

Failure to replace these breakers would significantly affect the operation of the electric system as well
as result in environmental and safety concerns. The failure to address the deteriorating oil circuit
breaker population would have similar effects.

Non-Financial Benefits
Replacement of the identified class of breakers has helped Con Edison to reduce environmental
incidents such as SF6 gas emissions and oil spills.

Summary of Financial Benefits and Costs (attach backup)
1. Cost-benefit analysis: N/ A
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2. Major financial benefits

The 345kV SFA breakers have been targeted for replacement. A new overhaul to address the various
problems of this breaker type was approaching $900k, while the total replacement cost for this unit is
approximately $2 million dollars (labor and material). There are currently two classes of 138kV
breakers that have been identified for replacement (OCB and Westinghouse 1380) due to their high
failure rate, high cost of repairs and overhaul, and maintenance history problems. The 33kv class of
breakers has been recently added to the overall breaker replacement program due to observed
degradation. These increased failures have impacted both residential and commercial customers,
which affects SAIFI performance.

3. Total cost $105,700
4. Basis for estimate: The program funding is based on replacing approximately 17 breakers per year at

a cost of $1M-$2M per breaker.
5. Conclusion :N/A

Project Risks and Mitigation Plan
Project Risks :
Risk 1: Outage scheduling conflicts with other initiatives.

Mitigation: Outages to be coordinated with the Sequencing Group at System Operations to potentially
incorporate other project/programs to avoid conflict with other program/ projects resulting in a more
predictable budget and manageable outage scheduling.

Risk 2: Delays due resources support coordination.

Mitigation: Anticipate, schedule and pre-plan with resource requirements such as engineering, labor,
and construction and outages to avoid performance delays alignment conflicts.

Risk 3: Lack of alignment between resources support and outages.
Mitigation: Anticipate, schedule and pre-plan with resource requirements such as engineering, labor
and construction to avoid alignment conflicts with outages.

Technical Evaluation / Analysis :
The reliable operation of circuit breakers is required during any system disturbance to effectively
isolate that disturbance from the system.

The replacement of the selected breakers will address the operational, reliability, environmental, and
cost concerns. The new breaker types that are being installed have been used extensively in our 345kV
and 138kV circuit breaker upgrade program, and have provided an improved maintenance record and
have enhanced the reliability of the system.

Project Relationships (if applicable) N/A
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3. Funding Detail

Historical Spend

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

Capital 15,338 9,500 9,309 9,153 5,182

0&M | |

Retirement 1,677 2,215 1,053 1,421 n/a
Total Request ($000):
Total Request by Year:

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

Capital 12,100 25,400 23,400 24,800 20,000

O&M*

Retirement 1,591 1,591 1,591 1,591 1,591
Capital Request by Elements of Expense:

EOE 2022 2023 2024 2025 2026
Labor 3,793 7,991 7,383 7,833 6,326
Mé&S 2,420 5,080 4,680 4,960 4,000
Contract 1,592 3,372 3,085 3,265 2,676
Services
Other 363 762 702 744 600
Overheads 3,932 8,195 7,550 7,999 6,398
Subtotal
Total $12,100 $25,400 $23,400 $24,800 $20,000

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

Capital
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Central Operations/ Substation Operations

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

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

Project/Program Title: High Voltage Test Set Program

Project/Program Number (Level 1): PR.2ES8400/
10030248

Project/Program Manager: Steven Bryan

Status: [ Planning [ Design [ Engineering [1 Construction X Ongoing [ Other:

Estimated Start Date: On going Estimated Date in Service: Ongoing
A. Total Funding Request ($000) B.
Capital: $18,300 [ 5-Year Gross Cost Savings ($000)
O&M: [1 5-Year Gross Cost Avoidance ($000)
Retirement: O&M:
Capital:

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

D. Investment Payback Period:
(Years/months)

Work Description:

This program funds the purchase and installation of direct current (DC) and alternating current (AC)
high voltage test sets that are used for feeder processing on the Con Edison distribution system. It also
provides funding for required ancillary equipment, such as a power feed for the test set, or test leads
that bring the set outputs to the feeders being tested throughout the station. In addition, this program
funds the purchase and installation of typical AC/DC test sets, which will provide the critical
functionality of both types of test sets into a single unit.

Justification Summary:

Currently, we need to use both an AC test set and a DC test set to process feeders. Maintaining both
AC and DC test sets in a station is difficult, as there is insufficient space to house these units. Our goal
is to move to a dual function test set and place these sets in networks that have had 80% of the paper
cable replaced. We are working with test set manufacturers to develop a dual function test set that will
give us the AC & DC capability to perform hi-pots, fault conditioning and fault locating in one unit,
thus enabling us to perform all feeder processing activities with a single test set. We have tested and
accepted the first manufactured prototype. We are starting the purchase and installation of these units
in stations that still require AC testing capability. We are testing a second prototype from a different
manufacturer this year. The prototypes will be placed in service for extended testing to prove the
capabilities and resolve any operating issues with the prototypes. We are hopeful that both prototypes
will be successful and result in a competitive market. We anticipate receiving manufactured AC/DC
combination sets available for installation going forward and are transitioned away from future
purchases of AC and DC only test sets.
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Relationship to Broader Company Plans and Initiatives (e.g. Long-Range Plans, CLCPA Initiatives,
Risk Mitigation):

This program addresses the Substation Operations departmental risk probability of Equipment
Failures by proactively replacing equipment it is anticipated that the frequency of in-service failures
reducing with new technology outage frequency and duration.

2. Supplemental Information

Alternatives

AC Test Sets - As noted above, we are working to develop an AC/DC test set. This would reduce our
overall funding needs for this program, as it would halve the number of test sets that we would be
required to purchase and maintain in our stations. We will continue to work with the equipment
manufacturers to help develop the equipment to serve are company’s needs.

We could also move back to DC hi-pots on our distribution feeders, negating the need to purchase AC
hi-pot sets. This alternative is not recommended, as AC hi-pots have proven to be better at detecting
incipient faults on solid dielectric feeders and reducing the time to the next in-service failure.

DC Test Sets - Our primary alternative is to stop replacing DC test sets and continue to repair our
problematic sets. This alternative is not recommended. Test set availability is critical to our ability to
process feeders expeditiously. Leaving units in place that are likely to break down when called upon to
perform will result in an increase in feeder processing times.

Risk of No Action

Failure to maintain our fleet of test sets will lead to extended feeder processing times, as work will
need to be suspended in order to repair defective test sets. If additional feeders open auto while this is
happening, customers may experience low voltage conditions, or load shedding could occur.

Non-Financial Benefits

The benefit to keeping the test program current with new technology reduces outage frequency and
duration.

Summary of Financial Benefits and Costs (attach backup)

1. Cost-benefit analysis: N/ A

2. Major financial benefits
Financial benefits are realized with the installation of a combination set in a DC position. An AC/DC
combination set could be installed in a current DC Set position thereby eliminating the need to
purchase additional DC Sets. The cost of purchasing an AC set is $313k and a DC Set is $120k or $433k
together. We anticipate an AC/DC combination set will cost between $400 and $450k, but a second
manufacturer will affect costs through increased competition. We do expect there will be cost
avoidance savings where a DC set is directly replaced by an AC/DC combination set, as shown below:
. o Cost to install a separate Test Bus $300k - $500k
. o Cost to build a Test facility $700k - $1.3 million

3. Total cost $18,300
4. Basis for estimate: Because of the variability in costs per location, the annual funding request of
$2.8M per year is based on the per year average expenditure of the last 10 years.
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The estimated unit purchase cost of the equipment (excluding installation materials, costs, and
commissioning tests) is:

o DC test set: $120k
. AC VLF test set: $313k
. AC/DC Test set: $400k

Installation costs can range from approximately $215k-$2 million, depending on the exact scope that is
required. Some substations require minimal amount of material and labor while others might require
more. The amount of bus sections in a station has a direct correlation to the increase in scope.
Typically, a test bus must be installed, and its length and complexity greatly affect the cost of the job.
In some cases, additional facilities or facility upgrades are required to provide adequate space for the
test set within the station. We expect the development of the AC/DC test set to minimize the need for
additional facilities or facility upgrades.

5. Conclusion: N/ A

Project Risks and Mitigation Plan
Project Risks:
Risk 1: Outage scheduling conflicts with other initiatives.

Mitigation: Outages to be coordinated with the Sequencing Group at System Operations to potentially
incorporate other project/programs to avoid conflict with other program/ projects resulting in a more
predictable budget and manageable outage scheduling.

Risk 2: Delays due resources support coordination.

Mitigation: Anticipate, schedule and pre-plan with resource requirements such as engineering, labor,
and construction and outages to avoid performance delays alignment conflicts.

Technical Evaluation / Analysis: N/A

Project Relationships (if applicable) N/ A

3. Funding Detail

Historical Spend

Actual 2017 | Actual 2018 | Actual Actual Historic Forecast
2019 2020 Year 2021
(O&M only)
Capital 2,936 2,054 1,083 862 498
o&M
Retirement 15 0 142 77 n/a
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Total Request ($000):
Total Request by Year:
Request 2022 | Request 2023 | Request 2024 | Request 2025 | Request 2026
Capital $3,400 $2,800 $2,800 $2,800 $6,500
Oo&M*
Retirement
Capital Request by Elements of Expense:
EOE 2022 2023 2024 2025 2026
Labor 952 784 784 784 1,820
M&S 1,338 1,108 1,109 1,109 2,591
Contract 0 0 0 0 0
Services
Other 0 0 0 0 0
Overheads 1,110 908 907 907 2,089
Subtotal
Total $3,400 $2,800 $2,800 $2,800 $6,500
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

Capital
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Central Operations/STO

2022-2026
1. Project / Program Summary
Type: [ Project X Program Category: X Capital [ O&M

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

Project/Program Title: Joint Replacement Program

Project/Program Manager: Mark Bauer Project/Program Number (Level 1): 22679448

Status: [ Planning [ Design [ Engineering [1 Construction X Ongoing [] Other:

Estimated Start Date: Estimated Date In Service:
A. Total Funding Request ($000) B.
Capital: 53,000 O 5-Year Gross Cost Savings ($000)
O&M: [1 5-Year Gross Cost Avoidance ($000)
Retirement: O&M:
Capital:

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

D. Investment Payback Period:
(Years/months)

Work Description:

The purpose of this program is to replace joints on existing transmission feeders that are at risk of failing
electrically and/or mechanically and cannot be addressed through routine corrective maintenance. This
is a program that will improve the reliability of the transmission system.

While the initial scope of this program targeted between one and two joints per year, following the
replacement of 15 joints on the Brownsville feeders, the scope of this project will increase to three joints
per year in 2023 and then four joints per year in 2024, in order to increase system resiliency. The joints
selected for inspection/replacement will be based upon priority (as determined by Transmission
Engineering), and feeder outage availability.

Engineering has developed a prioritized list of transmission feeder joints based on feeder performance
and investigations that are being addressed under this program and include:
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Priority Feeder MH

1 Ql1 M-15523
2 71 M-27001
3 M51 M-61727
4 702 559_?2(3?)
5 72 M-26595
6 71 M-26595
7 72 M-26594
8 71 M-26594
9 Q12 M-15523
10 15054 M-458

Future joints will be identified by Engineering for outer years.

Justification Summary:

There have been failure events (both electrical and mechanical) associated with joints on transmission
feeders during the past few years that have motivated investigation into whether similar vulnerabilities
exist in other locations. These investigations have identified transmission feeder joints that are at risk of
electrical and/or mechanical failures that will adversely affect reliability.

Electrical failures and cable damage encountered on Feeders M51 (2011), 69MO05 (2012), 38B05 (2012) and
72 (2014) exhibited root causes that suggested the potential for other locations with similar conditions.
The April 2011 failure of Feeder M51 was in a semi-stop joint (on Broadway in Manhattan). The observed
failure mechanism led to digital x-ray investigation of other joints of similar design on 345kV Feeders
M51 and M52. These x-ray results led to the opening of another semi-stop joint on Feeder M51 in March
of 2012 to determine if similar damage occurred; significant damage was found, which led to the semi-
stop joint’s proactive replacement with two buried joints and a cable insert. The failure of High Pressure
Gas Filled (HPGF) Feeder 69MO05 in manhole M58297 led to investigation of other 69kV feeders with
similar joint casing configurations that could have inadequate joint support. The further investigations
of 69kV feeders resulted in a joint opening on Feeder 69MO06; significant damage was found and that led
to the proactive replacement of the joint with two joints and a cable insert. Failures on 138kV Feeder
38B05 and 345kV Feeder 72 were deemed to be due to shielding damage and splice connector
vulnerabilities that led to similar x-ray investigation and joint openings, and subsequent joint
replacements.

Compromised pipe integrity due to loss of wall thickness has led to many leaks on various High Pressure
Fluid-Filled (HPFF) transmission feeders in manholes. Pipe integrity is maintained by pipe coatings and,
in buried sections, cathodic protection. Cathodic protection is ineffective in manholes due to the absence
of surrounding fill material to act as an “electrochemical cell” allowing the flow of cathodic protection
current. Thus, compromised pipe coating in manholes has an increased likelihood of developing leaks.
The high leak rate of some of these events can result in a loss of feeder pressure sufficient to require that
the feeder be removed from service to maintain its dielectric integrity and to make necessary repairs.
Repeated corrosion issues, feeder leaks, and complex repair solutions on joint casings and auxiliary
piping systems in certain locations have led to conditions that can no longer be addressed with corrective
maintenance. These locations exhibit leaks that have a significant impact on feeder availability- and thus
overall system reliability- as leaks can necessitate emergency de-energization of the associated feeders.
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Engineering inspections have led to the identification of multiple locations on 138kV Feeder 702 and
345kV Feeder M51 that required splice joint replacement due to corrosion conditions that are beyond the
normal scope of corrective repair.

Based upon these recent developments, this program will target joints on the underground transmission
system that exhibit the susceptibility for electrical or mechanical failure. Engineering has developed a
prioritized list of suspect transmission feeder joints to be addressed under this program going forward;
however, future evaluations may result in an expanded list and a new priority order with which to
address them.

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

This program is related to the reducing the departmental goal of reducing the likelihood of equipment
failure. Identified joint issues are imperative to address in order to maintain system resiliency as joint
failures is a cause of feeder failure on the transmission system.

2. Supplemental Information

Alternatives

Perform Corrective Maintenance: Corrective maintenance cannot address the potential electrical and
mechanical failure causes in various transmission splice joints or joint casings that have been identified
through engineering inspections because the material conditions require wholesale replacement.

Risk of No Action

No action on replacing these joints is allowing them to “Run to Failure” . This course of action would
allow the joints to fail in service, requiring emergency replacement and restoration. This course of action
leads to unscheduled outages that may occur during periods of either high demand or concurrent to
planned system outages, affecting transmission system reliability and potentially its ability to supply the
required load. Unplanned outages may also cause the cancellation of planned outages to perform
scheduled reliability work as well as result in increased expenditure on the deployment of emergency
resources. See “Risk of No Action” for more detail.

Non-Financial Benefits

The benefits of this program are improved system reliability and a reduction in the likelihood of
dielectric fluid leaking to the environment.

Summary of Financial Benefits and Costs (attach backup)

The unit cost of this project is based on the historical average with adjustment for cost increase of
replacing these joints. The unit rate for replacing joints is $4M per 345 kV joint and $2.5M per 138kV
joints. The program funding is based on replacing two 345kV joints and one 138kV joints in 2023 and
this will increase to two 345kV joints and two 138kV joints in 2024 and beyond.

Project Risks and Mitigation Plan

Technical Evaluation / Analysis

Some recent transmission joint failures have, upon inspection, displayed damage characteristics that
indicate the presence of potential common modes of failure that may exist on certain joints on the
transmission system. As technology advances and non-destructive inspection methods (including digital
x-ray) become more sophisticated, opportunities to identify and proactively address reliability concerns
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before joint failure are increasing. Issues related to joint movement and the mechanical strength of splice
connectors have already been identified as affecting joint reliability. Under this program, these issues
and others in the future will continue to be addressed to increase overall system reliability.

Project Relationships (if applicable)

3. Funding Detail

Historical Spend

Actual 2017 | Actual 2018 | Actual Actual Historic Forecast
2019 2020 Year 2021
(O&M only)
Capital 3,814 4,224 111 12,821 10,026
O0&M
Retirement
Total Request ($000):
Total Request by Year:
Request 2022 | Request 2023 | Request 2024 | Request 2025 | Request 2026
Capital
7,500 10,500 13,000 13,000 9,000
O&M*
Retirement
Capital Request by Elements of Expense:
EOE 2022 2023 2024 2025 2026
Labor 1,245 2,800 2,800 2,800 2,800
M&S 575 575 575 575 575
Contract
Services 3,200 3,750 5,750 5,750 2,550
Other 253 250 263 266 273
Overheads 2,227 3125 3612 3609 2802
Total
7,500 10,500 13,000 13,000 9,000
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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
Capital
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Electric Operations / DE

2022-2026
1. Project / Program Summary
Type: X Project X Program Category: X Capital [1 O&M

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

Project/Program Title: Non-Network Reliability

Project/Program Number (Level 1): 10027523,
Project/Program Manager: Frantz St Phar 10032097, 10027742, 10034624, 10028391, 10032020,
10035714

Status: [ Planning [ Design [ Engineering [1 Construction X Ongoing [ Other:

Estimated Start Date: 2017 Estimated Date In Service:
A. Total Funding Request ($371,220) B.
Capital: $371,220 [ 5-Year Gross Cost Savings ($000)
O&M: [1 5-Year Gross Cost Avoidance ($000)
Retirement: O&M:
Capital:

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

D. Investment Payback Period:
(Years/months)

Work Description:

The non-network system is comprised of non-network circuits including 4 kV primary grids and 4, 13,
27 kV autoloops. Their reliability is ranked by standard industry metrics including SAIFI and CAIDIL
The ranking process takes into consideration the reliability of the segment (based on SAIFI and CAIDI);
as well as dominant failure contributors and produces circuit-specific reliability improvement options
and recommendations based on cost-benefit studies. We will also target 33 kV feeders in Staten Island
installed along the Staten Island Rapid Transit (MTA/SIRT) right of way. Access restrictions on the
right of way prohibit expedited feeder processing and subsequent restoration.

The Company will implement strategies to enhance non-network feeder performance and improve
system resiliency during blue sky and overhead storm events. Poorly performing and aged
components will be replaced and upgraded to items that are manufactured to the design and
performance standards of today.

Improve source reliability

The non-network system is supplied by a combination of underground and aerial feeder cable systems.
In areas where poor performing vintages of aerial and underground cable (PILC, Okonite etc.) leave
our customers vulnerable to outages, we will proactively replace the cable with more reliable
alternatives.

Overhead Network Secondary Rebuild
Portions of certain secondary networks are fed from overhead facilities typically found on non-
network feeders. In some cases, the poles and conductors are nearing the end of their useful life.
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Locations will be prioritized for rebuild based on failure rate, age, and pedestrian traffic volume. This
work will include pole replacement, re-conducting, and adding additional capacity as required.

Improvement of Non-Network Feeder Reliability Via Reconfiguration of Circuit
Individual autoloops performance can be improved through reconfiguration, minimizing spur size and
the addition of segments through the installation of new poles, wire, and switches.

Individual 4kV feeders’ performance can be improved through reconfiguration, minimizing spur size,
addition of automated emergency ties and the addition of segments through the installation of new
poles, wire, and switches.

Improve Resilience due to Significant Weather Events

The Company expects to experience more frequent and severe major storms as a result of climate
change. There were two consecutive nor’easter storms in March of 2018 that impacted the Con Edison’s
service territory. Winds from these events were significant with peak sustained winds lasting for more
than 36 hours. These storms caused devastating damage to our overhead electrical systems across our
service territory. In 2020 Isaias caused significant damage throughout the service territory, second in
severity only to Superstorm Sandy. The Company conducted post storm reviews and issued reports
with findings for these storms. Based upon these findings and in anticipation of more frequent and
severe storms as a result of climate change, the Company will initiate the following projects to further
enhance the resilience of its non-network circuits.

Open Wire Cable Replacement
Replace portions of the open wire system, particularly long spans (greater than 1000") with no load and
single-phase load with aerial and/or Spacer cable.

Add Breakaway Service Connectors

Install breakaway service connectors to enhance the speed of restoration due to tree damage to a
service. Target municipalities with a history of “On and Off” the Right of Way tree damage.
Target Areas: Heavily treed service areas

Enhance Reliability to Underground Residential Development (URD) customers

Add additional supply feeder to URD developments with >100 customers where feasible. The
additional supply feeder will supply an Automatic Transfer Switch (ATS) which will then feed the
URD development.

Target URD Developments: Cortlandt, Quaker, and Tarrytown loops

Reconfiguration Of 13kV Auto-loops

Extend 13kV distribution feeders and create additional supply sources allowing the splitting of large
auto-loops into smaller segments, minimizing the customer impact and allow for quicker restoration
should a future event occur. Reviews of outage data indicate a correlation with the length of an auto-
loop and the damage incurred during significant weather events.

Target Loops and Municipality: Windmill loop (Pleasantville, Millwood)

Trip Savers

Install fused trip savers on spurs on our primary feeders to minimize the number of customers
momentarily interrupted due to damage to the feeder on a given spur. The trip saver will react before
the autoloop recloser and attempt to reclose if a momentary fault occurs. Installation of these devices
will also be deployed on 4 kV spurs.

Targeted areas: 4 kV Grids using OHPOT
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Cross-Commodity Undergrounding

Based on a 2013 study, the estimated cost to underground an overhead system would cost
approximately $8.5M / mile. To take advantage of synergies between commodities and limit the
disturbances to customers within the municipalities, electric plans to partner with the gas department
in a Cross-Commodity bundling of work and convert overhead facilities to underground facilities
where feasible.

Double Wood Remediation

Installing new poles is essential to maintaining safe, adequate, and reliable electric service, however,
the removal of older, often structurally unsound poles has not kept pace with new installations. One of
the main drivers of this issue is that there are multiple companies that attach equipment and
conductors to utility poles. In general, the companies need to transfer their attachments in a specific
order. If one company fails to complete the transfer in a timely fashion, the process is extended for all
connected parties. Another reason is that there are some cases in which the transfers are more complex
- specifically riser installations. Primary feeder riser transfers by Con Edison require a feeder outage
and the work required during the outage is more extensive than an overhead wire transfer. Factors
such as these result in a partial transfer of facilities by utilities and pole attachment entities of all or
part of its equipment to the new pole while facilities remain on the old pole. Where transfers are not
completed in a reasonable period, or never completed, a double pole situation is created.

Based on a survey completed in 2012, there were approximately 17,600 double pole conditions on hand
in Con Edison’s service region. The cost to correct each situation varies based on the amount of
equipment installed at the location. The funding for this program is used to complete all Con Edison
work associated with remediating double pole conditions noted in the 2016 survey. In 2016, Con
Edison initiated a plan is to reduce the on-hand number of poles down to the normal annual turn-over
in a ten year period. This program includes the inspection of approximately 1,760 poles per year
through 2026, and update the National Joint Use Notification System (NJUNS). Where work is still
pending completion by Con Edison, it is scheduled for completion.

There are multiple entities with pole attachments other than Con Edison and Verizon including New
York City Department of Transportation (DOT), New York City FDNY, Time Warner, Cablevision, and
other communication companies. To remove a pole, each company is required to send a crew to
transfer their facilities after a new pole is set. Con Edison, Verizon, and most of the other companies
with pole attachments are currently using NJUNS to provide timely notifications to each party
attached to a pole when wire and equipment need to be transferred.

Relocation of 33 kV Feeders on Staten Island Railroad

The 33 kV distribution system on Staten Island is single contingency. When 33 kV feeders are removed
from service, it is crucial to process the feeders promptly to maintain safe and reliable service for
customers on Staten Island.

Approximately ten (10) miles of 33 kV feeders are installed on property owned or previously owned by
Staten Island Rapid Transit (SIRT/MTA). Access to these 33 kV feeders is more restricted than access
to similar equipment installed in the public right of way. Employees that work along the railroad need
additional training associated with the hazards and SIRT/MTA procedures. All work on SIRT/MTA
property requires SIRT/MTA oversight by MTA employees. An employee that works for the railroad
needs to be present for all Con Edison switching and construction. This can lead to delays for
emergency work on off shifts, particularly unforeseen Con Edison emergent work. The SIRT/MTA
maintenance of this property does not include ensuring Con Edison access to work on its distribution
equipment. Thus, at times 33 kV work is delayed to clear vegetation and other impediments to Con
Edison accessing its equipment. Work done near train traffic needs to be scheduled and coordinated to
have minimal impact on public transportation, leading to delays. If work is not completed when trains
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need to pass, at times jobs need to be stopped temporarily for train traffic. In some locations portions of
Con Edison’s underground infrastructure exists directly beneath the railroad tracks. This had led to
the dismantling of the rails to gain access to perform work. This has a negative impact to the reliability
of the train service, as well as the logistical challenges associated with such disturbance.

A portion of the feeders on the north side of Staten Island are in underground manhole and conduit
that the railroad no longer owns. Therefore, the right of ways are no longer maintained and access is
very difficult. Accessibility becomes more challenging in times of inclement weather, when it is
common for Con Ed to experience issues with our distribution system.

The 33 kV feeders associated with this program feed 4 kV grids. Delays in feeder processing and
restoration increase the risk associated with 4 kV grid shutdown and customer outages.

Justification Summary:

Customers experience interruptions on average once every 2-3 years discounting storms. Circuits and
customers that experience outages on an average higher than the system average are reviewed for
potential redesign. The goal of this work is to improve service to the customers on each circuit supplies
as measured by SAIFI/CAIDI statistics.

Additionally, on May 25, 2011 the New York State Public Service Commission issued its Order Adopting
Implementation of a Standardized Facility and Equipment Transfer Program in Case 08-M-0593. One of
the requirements of this order was for pole owners to “to submit a report to Staff, either jointly or if
necessary, individually, discussing how pole owners propose to reduce the number of double poles
currently in existence, describing impediments to reducing the number of existing double poles, and
setting forth possible solutions.” Con Edison complied and submitted a proposal on January 3, 2012. In
the report Con Edison indicated that the extent of the issue could not be quantified and that the annual
stray voltage inspection program would be used to assess the issue. Based on information gathered from
the inspection program, there are approximately 17,607 double pole conditions in Con Edison’s service
territory.

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

2. Supplemental Information

Alternatives

Alternative 1 description and reason for rejection
The alternative to this reliability program is to respond solely to equipment failures and outages. This
alternative is rejected as we want to be more proactive and avoid customer outages as much as possible.

Risk of No Action

Risk 1

The overhead system performance will decline and customers will experience less reliable service in
select areas.

Risk 2

Component failures could potentially injure the public in some cases.
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Risk 3

No action on this program would result in the associated 33 kV feeders on the SIRT ROW remaining
out of service for longer periods of time and the system remaining in an abnormal, vulnerable
configuration. We expect to experience continued delays in feeder processing and restoration
increasing the risk associated with 4 kV grid shutdown and customer outages.

Non-Financial Benefits

The risk of injury to the public will be decreased by fewer non-network system component failures.
Hardened components will also lead to fewer outages. Newer, smarter capital equipment will lead to
shortened restoration times. With the decrease in power outages and restoration times, customer
satisfaction will be enhanced.

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

Although difficult to quantify, the benefits of this program include enhanced reliability of the system
during a blue sky day and major storm.

2. Major financial benefits
3. Total cost

4. Basis for estimate
Historical unit costs.

5. Conclusion

Project Risks and Mitigation Plan

Risk 1 Mitigation plan

Equipment availability

Due to COVID and the scarcity of resources, a potential risk is obtaining the equipment needed. We're
working with manufacturers, stores, and supply chain to maintain inventory and anticipate
requirements prior to project commencement.

Risk 2 Mitigation plan

Storms and ICS deployments

Storms present a risk as contractors used to supplement the field forces for construction may be called
to assist in storm impacted regions. We maintain timely release of layouts and work requests and
active management of our projects and resources to allow us to maintain contractors on site.

Technical Evaluation / Analysis

Each project will be evaluated in terms of improvement to the indices of importance for the system. Any
source reinforcement projects will be evaluated in terms of reduced future rates for that supply feeder.
Any other project will be evaluated in terms of SAIF1/ CAIDI improvement.

Project Relationships (if applicable)
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3. Funding Detail

Historical Spend

Actual 2017 | Actual 2018 | Actual Actual Historic Forecast
2019 2020 Year 2021
(O&M only)
Capital 6,580 8,971 35,173 40,795 36,524
O0&M
Retirement
Total Request ($000):
Total Request by Year:
Request 2022 | Request 2023 | Request 2024 | Request 2025 | Request 2026
Capital 35,000 73,550 87,061 87,061 88,548
O&M*
Retirement

Capital Request by Elements of Expense:

EOE 2022 2023 2024 2025 2026
Labor 6,475 13,607 16,106 16,106 16,651
M&S 9,555 20,079 23,768 23,768 24,174
Contract 11,270 23,683 28,034 28,034 28,512
Services
Other (1,680) (3,530) (4,179) (4,179) (4,520)
Overheads 9,380 19,711 23,332 23,332 23,731
Subtotal 35,000 73,550 87,061 87,061 88,548
Contingency**

Total 35,000 73,550 87,061 87,061 88,548

Total Gross Cost Savings / Avoidance by Year:
2021 2022 2023 2024 2025

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

Total Ongoing Maintenance Expense by Year:
2021 2022 2023 2024 2025

O0&M
Capital

*If whitepaper is supporting a capital project/ program this refers to implementation O&M
**Please refer to the Corporate Contingency Guidelines
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4. Definitions

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.

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/maintenance if capital isn’t deployed)
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Electric Operations / DE

2022-2026
1. Project / Program Summary
Type: X Project [ Program Category: X Capital [1 O&M

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

Project/Program Title: Non-Network Resiliency with FLISR

Project/Program Number (Level 1): 23288073,
23291837, 23339097

Project/Program Manager: Kevin Oehlmann

Status: X Planning [ Design [ Engineering [1 Construction X Ongoing [ Other:

Estimated Start Date: 2021 Estimated Date In Service: 2025
A. Total Funding Request ($11,713) B.
Capital: $10,563 [ 5-Year Gross Cost Savings ($000)
O&M: $1,150 1 5-Year Gross Cost Avoidance ($000)
Retirement: O&M:
Capital:

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

D. Investment Payback Period:
(Years/months)

Work Description:

Con Edison’s Non-Network System is comprised of 4 kV primary grids and 4/13/27 kV autoloops. In
Staten Island, the Non-Network System also includes Fox Hills and Fresh Kills 33 kV load areas.
Autoloops are looped circuits that are fed power from both ends, and which may have small spurs off
the main line to distribute power throughout a neighborhood. A typical Con Edison circuit runs for
several miles. A failure at a certain point of the circuit will affect other customers on the same circuit to
the location of the closest upstream protective device. In some cases, damage or faults on spurs can flow
up to the main feeder line, potentially causing outages for many more customers.

Con Edison has progressively developed Fault Location, Isolation, and Service Restoration (“FLISR”)
capabilities on the Non-Network portion of its distribution system through the deployment of protective
devices like reclosers and sectionalizing switches. These devices allow the Company to locate permanent
faults, isolate the damaged conductors and/or equipment, and restore service to undamaged portions
of the circuit(s).

This program will replace older sectionalizing equipment with new technology that will further enhance
FLISR capabilities. The Supervisory Control And Data Acquisition (SCADA) capability of the newer
sectionalizing equipment provides greater visibility and remote control of the switch, and the dead front
and enclosed bus design requires less maintenance and is less prone to outages caused by animal
infestation.

Work completed via this program will expand these capabilities through deployment of Smart Switches
- ie., devices with SCADA capability and/or the ability to operate automatically without operator
intervention. Smart Switches are a key component of a FLISR capability. Types of Smart Switches in this
program include reclosers, SCADA gang switches, Automatic Transfer Switches (ATS),
PulseClosers/Intellirupters, and SCADAMate switches.
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These switches will enable the following automated control schemes:

e Automatic transfer of customer load from the normal source to an alternate source. Automatic
control schemes are deployed using pad mounted switch gear as well as pole mounted reclosers.

e Looped feeders are reconfigured via an automated sequence of operations that commences after
the fault. This results in a reconfiguration where two automated switches closest to the damaged
portion of the loop open, and normally open automated switches close, to restore all customers
not in the faulted portion of the loop.

e Radial spurs fed off the main run of an auto-loop are reconfigured to develop “spur loops.” In
this design two spurs are supplied from two different segments of an autoloop to an automatic
normally open tie switch. When a portion of the main run of the loop is de-energized as
described above, the spur loop re-configures via automatic switching such that the portion of
the spur loop connected to de-energized, faulted segment of the main run is fed from the non-
faulted segment of the loop. This allows the customers on the spur connected to the faulted
segment of the main run to remain in service in cases where they would have been de-energized
due to the fault.

e Additional branch protection may be added in series with existing branch protection by using
technology to achieve greater coordination of the series devices. This will reduce the number of
customers affected by faults at the end of a radial spur line.

e New FLISR schemes will allow the addition of automatic switching devices to 4 kV grid feeders.
The additional devices reduce the number of customers on each feeder segment and thus reduce
the number of customers impacted by a fault on a line.

Justification Summary:

The Non-Network Resiliency FLISR program will expand Con Edison’s reliability and resiliency in two
ways, (1) through greater visibility and automated control, and (2) limiting the impact of customer
outages.

By installing additional smart switches, the Company will increase the number of automatic protective
devices per circuit and further segment its circuits. This reduces the number of customers that are
impacted from a single point of damage on the system, which in turn improves System Average
Interruption Frequency Index (SAIFI) and Customer Average Interruptions Frequency (CAIDI) metrics.
The new smart switches will also provide additional information to the Outage Management System
(OMS) (STAR)

The installation of additional smart switches with SCADA communications will facilitate quicker
restoration of outages by more quickly identifying the fault in the OMS system, and updating the
operator on the state of the system. In addition to the benefit of automatic operation, having additional
controllable devices also allows greater flexibility for restoration when a failure occurs.

Relationship to 5-Year and Long-Range Plans and Enterprise Risk Management Strategy

The ELRP recognizes that weather is trending towards more frequent and severe events. As such, and
key tenet of the plan is to make the system more resilient. This program is directly contributing to that
improvement on the non-network system.

Enterprise Risk: New York Regulation - The regulator will respond to customer demand for a more
resilient system. The expectation is that the system will improve in it’s ability to withstand severe
weather events, and where outages occur, they are restored quickly. The Regulator will make changes
to Regulations to enforce this performance through punitive actions or specific directives

Major Storm - similar to above.
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Regulatory Penalties - System performance is monitored and there are revenue performance
mechanisms in place that are triggered by poor SAIFI and CAIDI performance or major outages.

2. Supplemental Information

Alternatives

Manual switches can be installed in lieu of Smart Switches and Automatic Transfer Switches. Manual
switches require a crew to be dispatched to the appropriate location to operate them. This does not
support the overall Grid Innovation goals of reliability, resiliency, and flexibility, and it would also
result in an increase in the outage duration.

Risk of No Action

With no action non-network customer outages will not be reduced. Risk of cascading outages that result
in the loss of a 4 kV grid will not be reduced.

Non-Financial Benefits
With the decrease in, or mitigated results of, power outages, customer experience will be enhanced.

Technical Evaluation/ Analysis:

Each project will be evaluated in terms of the resiliency and reliability improvement, the customer count
between reclosers and the indices of importance for the system. All projects will be evaluated in terms
of SAIFI/CAIDI improvement.

Summary of Financial Benefits and Costs (attach backup)
Although difficult to quantify, the benefits of this program include enhanced reliability and resiliency of
the distribution system during both blue-sky days and major storm events.

2. Major financial benefits
Reduce truck rolls, increase safety and reduce O&M expenditures.

3. Total cost

4. Basis for estimate
Historical unit costs.

5. Conclusion
The project should be done in order to enhance the reliability and resiliency of the distribution system.




Exhibit_(EIOP-3)
Schedule 3
Page 123 of 333

Project Risks and Mitigation Plan

Risk 1 Mitigation plan

Risk 2 Mitigation plan

Technical Evaluation / Analysis

Each project will be evaluated in terms of the resiliency and reliability improvement, the customer count
between reclosers and the indices of importance for the system. All projects will be evaluated in terms
of SAIFI/CAIDI improvement.

Project Relationships (if applicable)
No other project or program impact.

3. Funding Detail

Historical Spend

Actual 2017 | Actual 2018 | Actual Actual Historic Forecast
2019 2020 Year 2021
(O&M only)
Capital 590 2,230
Oo&M
Retirement
Total Request ($000):
Total Request by Year:
Request 2022 | Request 2023 | Request 2024 | Request 2025 | Request 2026
Capital 2,100 2,100 2,100 2,100 2,163
O&M*
Retirement
Capital Request by Elements of Expense:
EOE 2022 2023 2024 2025 2026
Labor 530 530 530 530 546
Mé&S 857 857 857 857 882
Contract
Services 135 135 135 135 139
Other
Overheads 578 578 578 578 595
Subtotal 2,100 2,100 2,100 2,100 2,163
Contingency**
Total 2,100 2,100 2,100 2,100 2,163
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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 $210 $220 $230 $240 $250
Capital $2,100 $2,100 $2,100 $2,100 $2,100

*If whitepaper is supporting a capital project/ program this refers to implementation O&M
**Please refer to the Corporate Contingency Guidelines

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.

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/maintenance if capital isn’t deployed)
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Central Operations/ Substation Operations

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

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

Project/Program Title: Other Capital Equipment Upgrades Program

Project/Program Number (Level 1): PR.OES3200/
10028202

Status: [ Planning [ Design [ Engineering [1 Construction X Ongoing [ Other:

Project/Program Manager: TBA

Estimated Start Date: On going Estimated Date in Service: Ongoing.
A. Total Funding Request ($000) B.
Capital: $16,291 [ 5-Year Gross Cost Savings ($000)
O&M: [1 5-Year Gross Cost Avoidance ($000)
Retirement: O&M:
Capital:

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

D. Investment Payback Period:
(Years/months)

Work Description:

This program funds various small and limited scope projects that are not covered by other capital
program lines. Modifications and upgrades at individual substations for equipment related upgrades
are generally executed as required. Minor equipment improvements, such as the following, are
covered under this program:

. Cable Trough Replacement

. Replacement of Potential Transformers and other instrument transformers
. Barksdale Switch Installations

. Bird Netting in Transformer Vaults

. Emergency Diesel Generator Repairs/Upgrades

The following projects represent a sample of Other Capital Equipment Upgrade Projects identified as
candidates to be funded via this program in 2022-2026.

e Piping Modification for Emergency Diesel Generators - Various Locations

e Bird Netting - Sedgewick

e Farragut Various New Barksdale Switch Installations

e Brooklyn/Queens Barksdale Switches Installations.

e Rainey - PA system for the upper yard

e Bird Netting Phase I Sherman Creek Yard

e Replace Dock Transformer - 59th St

Other projects like those listed above make up the entire candidate listing. We expect additional
projects to emerge and be part of future candidate listings.
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Justification Summary:

This program is necessary to fund small projects that are not covered by other capital programs. These
projects are necessary to improve the substation facilities and the electrical system as well as avoid
impacts to related projects, improves planning, enabling a more efficient operational performance.

Given the variation in the type of equipment and cost associated with replacements, the funding for
this program is based on historical failure averages.

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

This program affects the Substation Operations risk “Equipment Failures”. This program reduces the
likelihood of equipment failures. Projects completed under this program reduce the likelihood of
equipment failures by performing small equipment modifications and facilities upgrades at individual
substations reducing the degradation.

2. Supplemental Information

Alternatives

The alternative is to take no action. This is not recommended as the improvements described are
necessary to maintain both facilities and equipment in working order. Taking no action will increase
the chance of degradation of all components requiring periodic and corrective maintenance. This
would eventually lead to potentially hazardous conditions that could impact equipment reliability and
the safety of company personnel as well as the public.

Risk of No Action

The risk of no action is that the continued degradation of equipment and facilities could lead to
potentially hazardous conditions. These conditions could impact equipment reliability and the safety
of company personnel and the public.

Non-Financial Benefits

o Enhances the safety of company personnel and the public.

o Minimizes degradation of equipment and facilities which could lead to potentially hazardous
conditions impacting equipment reliability

Summary of Financial Benefits and Costs (attach backup)

1. Cost-benefit analysis: N/ A

2. Major financial benefits
N/A

3. Total cost $$16,291

4. Basis for estimate: The annual funding request for this program is based on the approximate average
annual expenditure over the last 10 years.

5. Conclusion: N/ A
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Project Risks and Mitigation Plan

Risk 1: Outage scheduling conflicts with other initiatives.

Mitigation: Outages to be coordinated with the Sequencing Group at System Operations to potentially
incorporate other project/programs to avoid conflict with other program/ projects resulting in a more
predictable budget and manageable outage scheduling.

Risk 2: Delays due resources support coordination.

Mitigation: Anticipate, schedule and pre-plan with resource requirements such as engineering, labor,
and construction and outages to avoid performance delays alignment conflicts.

Technical Evaluation / Analysis: N/A

Project Relationships (if applicable) Some projects such as Barksdale switch installations, replacement
of potential transformers or Coupling Capacitor Potential Devices (CCPD’s) require outages on the
system, and these outages are subject to system conditions

3. Funding Detail

Historical Spend
Actual 2017 | Actual 2018 | Actual Actual Historic Forecast
2019 2020 Year 2021
(O&M only)
Capital 4,511 2,789 2,970 1,300 2,577
0&M | | |
Retirement 431 219 151 279 n/a
Total Request ($000):
Total Request by Year:
Request 2022 | Request 2023 | Request 2024 | Request 2025 | Request 2026
Capital $2,351 $3,485 $3,485 $3,485 $3,485
O&M*
Retirement
Capital Request by Elements of Expense:
EOE 2022 2023 2024 2025 2026
Labor 776 1,150 1,150 1,150 1,150
Mé&S 314 475 476 477 486
Contract 494 732 732 732 732
Services
Other 0 0 0 0 0
Overheads 767 1,128 1,127 1,126 1,117
Subtotal
Total $2,351 $3,485 $3,485 $3,485 $3,485
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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

Oo&M
Capital
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Central Operations/STO

2022-2026
1. Project / Program Summary
Type: [ Project X Program Category: X Capital [ O&M

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

Project/Program Title: Overhead Insulator Resiliency Program

Project/Program Manager: Ken Chu Project/Program Number (Level 1): 24004206

Status: X Planning [ Design [ Engineering [1 Construction [ Ongoing [] Other:

Estimated Start Date: 2021 Estimated Date In Service:
A. Total Funding Request ($000) B.
Capital: 26,200 O 5-Year Gross Cost Savings ($000)
O&M: [1 5-Year Gross Cost Avoidance ($000)
Retirement: O&M:
Capital:

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

D. Investment Payback Period:
(Years/months)

Work Description:

This program will address problematic overhead transmission equipment by systematically
replacing this equipment. Recently, Con Edison has been having issues with cracked
insulators. Following several insulator string failures on feeder W99 and drone inspections
detailing damaged bells with hairline cracks, this program was developed. Insulators
provide insulation between the line conductors and prevent any leakage current. Previously
installed insulators were made of porcelain and some types installed are prone to cracks
which can lead to failures. Historically, the records as to where these were installed are
limited. This means in order to replace problematic ones, it makes the most sense to go line
by line. In 2022, this program will be used to replace insulators and dead-end connectors on
the E transmission line of feeder W99. The scope includes replacing 8,595 porcelain insulator
bells (573 insulator strings with 15 bells per string) toughened glass insulators and install
dead-end reinforcement (Clamp Star Dead-End Shunts) on 372 existing dead-end connectors
and install in-line splice reinforcement (Clamp Star In-Line Splice Shunts) on all (approx. 20)
in-line splices.

Justification Summary:

Feeders W99 is a critical feeders within the Con Edison overhead transmission system
supplying power to New York City and Westchester County. The configuration of Feeders
W99 is a vertical double-circuit 345kV overhead transmission line located on the E-Line
between Millwood and Eastview Substations. The E-Line in this corridor has sixty-four (64)
lattice structures and traverses approximately nine miles through both relatively flat and
mountainous terrain. This line was originally built in 1956 as a 138kV line and was upgraded
in 1970 to 345kV. The structure types are made up of 34 suspension structures and 30 strain
structures.
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W93 and W99 experienced two failures that indicated a potential problem with the LAPP
brand insulators used to upgrade the line to 345 kV in 1970. There was also a similar failure
on the G-Line and it is believed that the same LAPP insulators were used to re-build the G-
Line. It is believed that a phenomenon called cement growth occurred and ultimately led to
these failures. Cement growth can occur on both strain and suspension insulators.

Feeders Y88 & Y94 are also critical feeders within the Con Edison overhead transmission
system supplying power to New York City and Westchester County. The configuration of
Feeders Y88 & Y94 is a vertical double-circuit 345 kV overhead transmission line located on
the G-Line between Buchanan Substation and the Hudson River Crossing tower. The G-Line
has eight (8) steel monopole structures and traverses approximately 1.3 miles through
relatively flat terrain. This line was originally built in 1961 as a 138kV line and was upgraded
in 1972 to 345kV. The structure types are made up of three suspension structures and five
strain structures. These feeders will be addressed in the future.

Con Edison is looking to create a more robust approach to identifying and mitigating
potential issues that could affect the reliability of the overhead transmission system by
implementing an overhead transmission line inspection, assessment, and this asset
management program. Historical failures are also being used in the determination of
mitigation projects that will be generated from this program. Types of equipment issues that
can affect overhead lines include insulator failure, inline splices, and dead-end connector
weaknesses. Sometimes a certain vintage or type of equipment can be identified as a problem,
but the extent and location of the problematic equipment is unknown. Additionally,
inspection of this equipment can be extensive and costly.

In 2022, the priority for this program is to replace the insulators and dead-end connectors on
the E transmission line between Eastview and Millwood (W99) and in the future as well as on
the G transmission line (Y88 & Y94) that traverses from Buchanan SS to the East Hudson
River Tower. These have been identified as problematic based on previous failures and
recent testing. The in-line splices and dead end connectors are also potential “weak” links in
the system due to past failures and connection aging in general. It is determined that these
items should be addressed and reinforced as part of this project in order for these enhanced
connections to act in conjunction with the new insulators to extend the service life of the line.

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

This project is related to the departmental goal of equipment failures. Maintaining overhead
resiliency is imperative for system resiliency.

2. Supplemental Information

Risk of No Action

The risk of no action can jeopardize the reliability of the Transmission System. If multiple
failures were to occur during a high load period or while other critical facilities are out of
service, load shedding and large-scale customer outages can result. Emergency mobilization
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and fault locating costs are also avoided by addressing the reliability issues proactively.
Removing the suspect configurations and enhancing feeder reliability also helps avoid
significant job cancellation costs for working groups throughout the Company due to the far-
reaching effects on scheduled transmission facility work when a transmission pothead fails.

Non-Financial Benefits

Summary of Financial Benefits and Costs (attach backup)
The cost of this program in 2023 is based upon doing 67 towers at a rate of $100k per tower.

Project Risks and Mitigation Plan

Technical Evaluation / Analysis

Project Relationships (if applicable)

3. Funding Detail

Historical Spend

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

Capital N/A N/A N/A N/A N/A
Oo&M
Retirement

Total Request ($000):

Total Request by Year:

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

Capital 3,800 6,700 6,700 6,700 2,300
O&M*
Retirement

Capital Request by Elements of Expense:

EOE 2022 2023 2024 2025 2026

Labor 1,074 750 750 750 257
Mé&S 215 750 750 750 257
Contract 1,322 3,500 3,500 3,500 1201
Services
Other 58 66 67 68 23
Overheads 1,132 1634 1633 1632 560
Total 3,800 6,700 6,700 6,700 2,300
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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
Capital
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Central Operations/STO

2022-2026
1. Project / Program Summary
Type: [ Project X Program Category: X Capital [ O&M

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

Project/Program Title: Overhead Transmission Structures Program

Project/Program Manager: Ken Chu Project/Program Number (Level 1): 22679501

Status: [ Planning [ Design [ Engineering [1 Construction X Ongoing [] Other:

Estimated Start Date: Estimated Date In Service:
A. Total Funding Request ($000) B.
Capital: 17,600 O 5-Year Gross Cost Savings ($000)
O&M: [1 5-Year Gross Cost Avoidance ($000)
Retirement: O&M:
Capital:

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

D. Investment Payback Period:
(Years/months)

Work Description:

This program will upgrade 345 kV steel lattice towers selected based on feeder criticality, engineering
analysis and accessibility. An analysis performed on a corridor-by-corridor basis was performed and
priority was given to critical corridors as specified by System Operations and Transmission Planning,.
Approximately 18% on average every year will need reinforcement. Reinforcement of these overhead
towers will increase structural capacity and system reliability and prevent tower cascading. The first
priority was given to the approximately two-mile corridor south of Millwood Substation consisting of
six 345kV circuits known as the “Six Circuits South of Millwood”. The current design criteria for this
program is to induce a full broken wire scenario on the structure and reinforce it to become a dead-end
structure for that criteria. Due to a backlog of work, additional funding will be utilized in 2022-2025 for
contractor work to complete 12-13 towers per year.

This program will continue to identify potential failure scenarios that will be used to prioritize other
work to be done in future years. Based on this ongoing evaluation, selective tower element reinforcement
projects will be identified that mitigate the possibility of tower failures or severe cascading events.

High-level schedule: Upgrade as follows;
e 500 towers to be evaluated on the remainder of D, E, and K lines in 2022 and 2023
e Gline (8 towers)
e L Line (76 towers)
e M Line (23 towers)
e Hudson River Crossing Tower

Addressing these concerns will also reduce the likelihood of potential failures during severe weather
conditions.
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Justification Summary:

This program is necessary because upgrading existing structures will reduce potential tower failures,
thus reducing operating constraints and improving reliability. Through selective reinforcement of
towers, this project will decrease the likelihood and impact of multiple failures resulting from tower
cascading (when an event causes the conductors on one side of a tower to be cut and the ensuing uneven
force on the tower pulls down the structure; this cascades from tower to tower).

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

This program is related to the Major Storm corporate risk. This program increases system resiliency by
strengthening the overhead structures. In the event of a tower failure now, there is a potential for
cascading failures. By upgrading the existing structures, this reduces that risk and strengthens system
resiliency.

2. Supplemental Information

Alternatives
The alternative is to not upgrade structures and accept the risk of potential cascading in the event of a
tower failure which could result in lengthy outages.

Risk of No Action

Potential cascading in the event of a tower failure, could result in lengthy outages. Con Edison
currently has ten Linsey portable emergency transmission towers , two 120 ft wooden poles, and
eleven 100 ft wooden poles available for emergency use following the loss of a tower or multiple
towers. This discretionary program addresses the higher risk areas of the overhead transmission
system.

Non-Financial Benefits

Non-financial benefits include employee safety, increased reliability, and increased security in the more
vulnerable areas of the overhead transmission system.

Summary of Financial Benefits and Costs (attach backup)
The estimate is based on a historical average of $40k per tower.

Project Risks and Mitigation Plan

Technical Evaluation / Analysis

Structural analysis of the existing towers is currently on-going with support from consultants and
company engineers. Engineering analysis for prioritizing additional tower upgrades on other overhead
lines is in progress.

Project Relationships (if applicable)
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3. Funding Detail

Historical Spend

Actual 2017 | Actual 2018 | Actual Actual Historic Forecast
2019 2020 Year 2021
(O&M only)
Capital 29 970 1,129 1,288 1,532
O0&M
Retirement
Total Request ($000):
Total Request by Year:
Request 2022 | Request 2023 | Request 2024 | Request 2025 | Request 2026
Capital 5,600 3,000 3,000 3,000 3,000
o&M*
Retirement
Capital Request by Elements of Expense:
EOE 2022 2023 2024 2025 2026
Labor 1,620 1,220 1,220 1,220 1,220
M&S 500 96 96 96 96
Contract 1,500 444 444 444 444
Services
Other 244 200 201 202 212
Overheads 1,736 1,040 1,039 1,038 1,028
Total 5,600 3,000 3,000 3,000 3,000
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

Capital
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Electric Operations / DE

2022-2026
1. Project / Program Summary
Type: U Project X Program Category: X Capital [1 O&M

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

Project/Program Title: Pole Inspection and Treatment (PIT) Program-Restorable

Project/Program Number (Level 1): 10031938,
10032018, 10032061, 10032095, 10032137

Project/Program Manager: Chris Rodriguez

Status: [ Planning [ Design [ Engineering [1 Construction X Ongoing [ Other:

Estimated Start Date: Estimated Date In Service:
A. Total Funding Request ($10,735) B.
Capital: $10,735 [ 5-Year Gross Cost Savings ($000)
O&M: [1 5-Year Gross Cost Avoidance ($000)
Retirement: O&M:
Capital:

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

D. Investment Payback Period:
(Years/months)

Work Description:

This program funds the installation of “C-trusses” or braces to extend pole lives or secure utility poles
where decreased strength requires the installation of additional support. The C-truss provides external
bracing for poles that do not pose an immediate threat to the safety of the public or the distribution
system. The five-year average for poles requiring additional support is approximately 550 units per
year.

Justification Summary:

Pole inspections are performed to maintain the reliability of installed poles and promote safety of the
public as referenced Con Edison’s specification EO-10345, Inspection and Ground line Treatment of
Standing Wood Poles. As inspections are completed and it is determined that pole does not have the
required strength, they either must be replaced or restored to full strength and functionality by way of
C-trussing. Installing C-trusses defers the need to replace poles and create a double wood pole
condition. It is more cost effective as compared to pole replacement.

Maintaining wood pole strength directly supports the resiliency of the overhead electric system,
especially in the face of more frequent adverse weather conditions as a result of climate change. These
measures prevent pole damage from the most severe weather effects such as fallen trees, and very
large limbs, these measures will help the system withstand less severe effects of adverse weather.
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Relationship to Broader Company Plans and Initiatives (e.g. Long-Range Plans, CLCPA Initiatives,
Risk Mitigation)

Wood poles over time experience deterioration (internal or external decay progresses), without any
pole inspection program, there would be a potential impact which may cause unnecessary customer
interruptions, property damages, and safety hazards to the public.

By installing a heavy-duty galvanized steel reinforcer (aka “C-Truss”) to restore and meet the National
Electric Safety Code (NESC) specified pole strength requirements, the wood pole is rehabilitated and
the potential safety hazard is reduced. The Risk Management sub-section of the Electric Long-Range
Plan (ELRP) goes on to cite that part of the minimization of risk to employee and public safety is
"proactive replacement of high-risk components" and the use of "data and analytics to prioritize our
response to any potential problems revealed." The C-Truss installation program does just that for
wood poles.

Alternatives

An alternative to implementing the pole reinforcement (C-truss) program is to replace a pole in its
entirety. This would be done when the pole structure is compromised for reasons such as extreme
weather conditions or decaying composition. In addition, replacing poles in their entirety is more time
consuming and labor intensive than simply reinforcing a pole with a truss. It also creates a “double
pole” condition at the pole location until all attached parties attachments are transferred to the new
pole and the old pole is removed. Using a C-truss can significantly extended the useful lifespan of a
pole at a lower total cost than replacement.

Risk of No Action

Pole failures could adversely impact public safety and system reliability. Additionally, there would be
a greater cost for emergency response after a pole failure as compared to planned pre-emptive work.

Non-Financial Benefits

Reinforcing poles with reduced strength improves system reliability as weakened poles are more
susceptible to breaking and falling, which can pull down overhead cable and cause outages. Pole
reinforcement has the potential to positively impact the Company’s reliability metrics (system average
interruption frequency index - SAIFI - and customer average interruption duration index - CAIDI).
Moreover, downed wires and poles create public safety concerns making C-truss reinforcement a
viable program in enhancing public safety.

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

Not required.
2. Major financial benefits

The current Pole Inspection and Treatment program is reporting an average of 500 reinforceable poles
per year. There is a major cost savings to reinforcing a pole versus replacing a pole, an average cost of
$2.8k to reinforce vs. an average cost of $17k to replace.

Reinforcing the pole via C-Truss has the potential to avoid an emergency situation (which may incur
additional costs of emergency responders or emergency customer restoration work), or to defer the
need of pole replacement at a higher cost.
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3. Total cost

$10.7M over 5 years.

4. Basis for estimate

The basis for the estimate used in this program is the historical unit cost for C-truss installations.

5. Conclusion

The pole reinforcement (“C-truss”) program should continue to enhance public and personnel safety,
system reliability, and avoid significantly higher costs associated with prioritized and/or emergency

pole replacement.

The C-truss installation restores mechanical integrity and extends service life of the poles, as well as
avoiding present costs by deferring pole replacements.

Project Risks and Mitigation Plan

Risk 1
Contractor unit-cost increase during contract renewal

Mitigation plan 1
Proactive RFQ/Procurement process to attract competitive pricing and expand vendor pool

Risk 2
Unexpected Contractor labor force reduction or shortage of material

Mitigation plan 2
Proactive RFQ/Procurement process to expand vendor pool

Technical Evaluation / Analysis

Pole reinforcement has been used successfully to restore strength to decayed poles for more than 50
years. The devices restore code-mandated strength and add years of service life to the pole.
Transverse and longitudinal loads applied to reinforced poles are applied to the truss instead of the
pole. This allows the load to circumvent the decayed portion of the pole at the groundline.

Project Relationships (if applicable)
None.

3. Funding Detail

Historical Spend

Actual 2017 | Actual 2018 | Actual Actual Historic Forecast
2019 2020 Year 2021
(O&M only)
Capital 1,367 1,242 1,668 1,149 4,193
o&M
Retirement
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Total Request ($000):
Total Request by Year:
Request 2022 | Request 2023 | Request 2024 | Request 2025 | Request 2026
Capital 1,333 2,333 2,333 2,333 2,403
Oo&M*
Retirement
Capital Request by Elements of Expense:
EOE 2022 2023 2024 2025 2026
Labor 332 582 582 582 599
M&S 126 221 221 221 228
Contract
Services 499 874 874 874 900
Other 22 39 39 39 40
Overheads 352 617 617 617 635
Subtotal 1,333 2,333 2,333 2,333 2,403
Contingency** - - - - -
Total 1,333 2,333 2,333 2,333 2,403
Total Gross Cost Savings / Avoidance by Year:
2021 2022 2023 2024 2025
O&M Savings
O&M Avoidance
Capital Savings
Capital Avoidance
Total Ongoing Maintenance Expense by Year:
2021 2022 2023 2024 2025
Oo&M
Capital

*If whitepaper is supporting a capital project/program this refers to implementation O&M
**Please refer to the Corporate Contingency Guidelines

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.

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/maintenance if capital isn’t deployed)
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Central Operations/ Substation Operations

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

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

Project/Program Title: Pothead Pressure Alarms Program

Project/Program Manager: TBA Project/Program Number (Level 1): PR.22100446

Status: [ Planning [ Design [ Engineering [1 Construction X Ongoing [] Other:

Estimated Start Date: Ongoing Estimated Date in Service: Ongoing.
A. Total Funding Request ($000) B.
Capital: $750 O 5-Year Gross Cost Savings ($000)
O&M: [1 5-Year Gross Cost Avoidance ($000)
Retirement: O&M:
Capital:

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

D. Investment Payback Period:
(Years/months)

Work Description:

The purpose of this program is to install wireless sensors to be used in a dielectric fluid pressure
monitoring system. This system is specifically intended to be installed at Transmission Feeder potheads,
where currently only general high/low pressure alarms exist. The advantages of this type of monitoring
system include knowledge and remote indication of actual pressure readings, low power consumption,
relatively low-cost components, high speed inspection, and long inspection distances without significant
trenching and cable installation. The system concept has been proven on two feeders, 38W10 and
99153M, at Dunwoodie Substation, however additional development of the concept is needed to create
a system that can be integrated into existing company infrastructure and provide all the intended
benefits.

This second phase will include:

*Task 1: Develop wireless pressure sensors with increased server update rate for near real time data
availability

*Task 2: Address and implement wireless cyber security for the system

*Task 3: Implement variable data rates and alarming during emergency conditions

*Task 4: Demonstrate pressure sensors at Jamaica Substation (Feeders 18001 and 18002), W49th St.
Substation.

*Task 5: Build a knowledge-based notification and visualization system

Once the system is determined to be feasible and provide the expected benefits, the technology can be
commercialized for implementation throughout the Con Edison system based on a prioritization plan.




Exhibit_(EIOP-3)
Schedule 3
Page 141 of 333

Justification Summary:

As a result of the June 2010 Dunwoodie fire, Con Edison lost one pumping plant, which subsequently
led to seven 345 kV feeders connected to the substation ring bus tripping. The pumping plant fire
directly led to depressurization of four 345 kV feeders, causing two of the four to fail catastrophically.
The other two feeders had other means of maintaining minimum pressure long enough for the feeders
to be taken out of service prior to failing. There is currently no means of remotely monitoring feeder
pothead pressures. The existing alarm system only generates a high/low pressure category alarm,
which must be locally verified by the operator reading a pressure gauge at the potheads.

Currently there can be a significant delay before the substation operator can physically read and verify
feeder pressure after receiving a pothead pressure alarm. Remote pressure monitoring would allow
for a quick way to verify pressure alarms and would also allow remote monitoring from the Energy
Control Center. For low pressure conditions, quicker notification and verification would allow time to
take the feeder out of service prior to failure. This system can also be integrated into a dielectric
system visualization and notification system to incorporate field data and system knowledge and
create a smart display for the dielectric system.

The capability of detecting the decaying pressure on a feeder can prevent catastrophic failure on the
transmission system, as well as provide a means to detect potential feeder leaks. In both cases, this
would also prevent or lessen the environmental impact of dielectric fluid release to the environment.
This technology can also be used to replace existing "simple" alarm systems, some of which need to be
replaced due to their condition

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

Program reduces events can result in extensive damage and the shutdown of an area substation and
reduces the likelihood causes will lead to the loss of a substation as well prevent loss of dielectric fluid
systems resulting in loss of feeder pressure. (e.g., pump houses).

2. Supplemental Information

Alternatives
* Literature search and discussions with the Electrical Power Research Institute (EPRI) have indicated
that no similar work has been done.

Risk of No Action
Given the consequences, including enterprise risks that might arise, by not doing the project/program.
Quantify the risks, if applicable.

Non-Financial Benefits
o Maintain the reliability of our HPFF (high-pressure, fluid-filled) transmission system, reduce
potential environmental impact, and provide real time remote monitoring

0 Improve the quality of our normal operating practices and aid in emergency response
Summary of Financial Benefits and Costs (attach backup)
1. Cost-benefit analysis: N/ A

2. Major financial benefits N/A

3. Total cost $750,000
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4. Basis for estimate: The funding request is based on historical expenditures.

5. Conclusion: N/ A

Project Risks and Mitigation Plan

Risk 1: Outage scheduling conflicts with other initiatives.

Mitigation: Outages to be coordinated with the Sequencing Group at System Operations to potentially
incorporate other project/programs to avoid conflict with other program/ projects resulting in a more
predictable budget and manageable outage scheduling.

Risk 2: Delays due resources support coordination.

Mitigation: Anticipate, schedule and pre-plan with resource requirements such as engineering, labor,
and construction and outages to avoid performance delays alignment conflicts.

Technical Evaluation / Analysis: N/A

Project Relationships (if applicable) N/ A

3. Funding Detail

Historical Spend

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

Capital 0 0 0 0 0

O0&M

Retirement 0 0 0 0 n/a
Total Request ($000):
Total Request by Year:

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

Capital $150 $150 $150 $150 $150

O&M*

Retirement
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Capital Request by Elements of Expense:

EOE 2022 2023 2024 2025 2026
Labor 41 41 41 41 41
M&S 0 0 0 0 0
Contract 51 50 50 50 50
Services
Other 14 15 15 15 15
Overheads 44 44 44 44 44
Subtotal
Total $150 $150 $150 $150 $150

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
Capital
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Electric Operations / DE

2022-2026
1. Project / Program Summary
Type: [ Project X Program Category: X Capital [ O&M

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

Project/Program Title: Pressure, Temperature and Oil Sensors

Project/Program Number (Level 1): 10029268,
Project/Program Manager: Jane Shin 22975789, 22011059, 10029403

Status: [ Planning [ Design [ Engineering [1 Construction X Ongoing [l Other:

Estimated Start Date: 2010 Estimated Date In Service: 2025
A. Total Funding Request ($10,060) B.
Capital: 10,060 O 5-Year Gross Cost Savings ($000)
O&M: [ 5-Year Gross Cost Avoidance ($000)
Retirement: O&M:
Capital:

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

D. Investment Payback Period:
(Years/months)

Work Description:
This program funds the installation of Pressure, Temperature, and Oil level (PTO) sensors on
Con Edison’s network distribution transformers. As of January 1, 2022, approximately
23,971 network transformers had PTO sensors installed. Con Edison crews are expected to
install approximately 500 additional PTO sensors in 2022 for a total of 24,471 installed. All
25,966 network transformers connected to the Remote Monitoring System (RMS) are targeted
to have sensors installed by December 2025.

Justification Summary:

In-service transformer failures are a public safety concern, and PTO sensors help mitigate such

concerns by identifying a suspect transformer prior to failure. Network transformers used by Con

Edison are installed in underground vaults and manholes in public areas.

The PTO program is one of the transformer failure mitigation programs that have contributed to an
85.8% reduction in transformer failures since 2006. In 2020, approximately 200 transformers were
preemptively removed from service due to problems detected via PTO sensors.

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

RMS PTO is one of the key technologies that enables Computerized Inspection of Network
Distribution Equipment (CINDE to become a Data Driven process. It is imperative for PTO to be
installed at all locations to reap the benefits of Data Driven CINDE.

Data Driven CINDE will allow the company to prioritize inspections based on monitored equipment
parameters as opposed to time based inspections.
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Transformer Failure is recognized as an Enterprise risk. This program directly contributes to the
mitigation of that risk. The Risk Management sub-section of the Electric Long-Range Plan (ELRP) states
that part of the minimization of risk to employee and public safety is "proactive replacement of high-
risk components" and the use of "data and analytics to prioritize our response to any potential
problems revealed". The PTO Sensors program does just that for network transformers.

In addition, this program supports other aspects of Enterprise Risk Management as cited in the Risk
Management sub-section of the ELRP, including;:

e Resiliency and Reliability (achieved through the redundancy built into the secondary network
design, and maintained through replacement of failure-prone components, including
transformers)

¢ (limate Change Vulnerability (again, achieved through network redundancy and contingent
design)

o  Critical Infrastructure Reliability (with service to critical infrastructure built into the impact of
component failure)

2. Supplemental Information

Alternatives

Alternative 1 description and reason for rejection

. To maintain a condition assessment on units without sensors installed similar to those with sensors
installed, the frequency of routine physical inspections will need to be increased to detect transformers
at risk of failure. More frequent vault inspections will require a significant increase in maintenance
costs and provide less information regarding the condition of the transformer. Even this however does
not capture the same amount of data the continuous data monitoring does.

Alternative 2 description and reason for rejection

Maintain Current Inspection Frequency on Units without Sensors - Cease PTO sensor installation and
continue inspecting network transformers at the same rate. Units without PTO sensors installed will be
a greater failure risk than units with sensors.

Risk of No Action

Risk 1

When a network transformer fails, there is a chance that it may rupture and oil may escape from the
vault. Transformer rupture can result in public injury, property damage and/or environmental
contamination.

Non-Financial Benefits
Non-financial benefits include increased public and worker safety, reduced risk of oil spills
(environmental impact), and increased feeder reliability due to reduction in transformer failures.

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

2. Major financial benefits

3. Total cost
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4. Basis for estimate
The basis for the estimates used in this program is the historic unit cost for the installation of pressure,
temperature, and oil level sensors. There are approximately 2,400 remaining to be installed.

5. Conclusion

Project Risks and Mitigation Plan

Risk 1
Remaining locations are the most difficult to install and have led to higher unit costs.

Mitigation Plan for Risk 1
Bundle PTO installations when possible with other work

Technical Evaluation / Analysis

The PTO program, among other transformer failure mitigation programs, has contributed to a
significant reduction to in-service transformer failures. The table below shows the number of in-service
transformer failures from 2006 through 2020. The number of in service failures in 2020 was 17, an
85.8% reduction since 2006.

Year In Service Transformer Failures

2006 120
2007 70
2008 52
2009 34
2010 42
2011 27
2012 27
2013 14
2014 21
2015 22
2016 16
2017 30
2018 27
2019 14

2020 17
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Project Relationships (if applicable)
The Remote Monitoring System Program is required to support the PTO program, as PTO sensors
require 3rd and 4th generation transmitters to function properly.

3. Funding Detail

Historical Spend

EOE Actual Actual Actual Actual Historic Forecast 2021
2017 2018 2019 2020 Year
(O&M only)
Labor 745 809 118 331 718
M&S 155 155 63 421 1033
A/P 0 0 0 0 7
Other 27 1 0 19 17
Overheads 539 541 82 215 230
Total 3,944 4,273 263 986 783
Total Request ($000):
Total Request by Year:
EOE Budget 2022 | Request 2023 | Request 2024 | Request 2025 | Request 2026
Labor 913 913 913 913 941
M&S 464 464 464 464 478
Contract
Services 14 14 14 14 15
Other 0 0 0 0 0
Overheads 608 608 608 608 626
Total 2,000 2,000 2,000 2,000 2,060
Capital Request by Elements of Expense:
EOE 2022 2023 2024 2025 2026
Labor 718 718 718 718 740
Mé&S 1033 1033 1033 1033 1065
Cont.ract 7 7 7 7 7
Services
Other 17 17 17 17 17
Overheads 230 230 230 230 236
Subtotal 2,000 2,000 2,000 2,000 2,060
Contingency**
Total 2,000 2,000 2,000 2,000 2,060
Total Gross Cost Savings / Avoidance by Year:
2021 2022 2023 2024 2025
O&M Savings
O&M Avoidance
Capital Savings

Capital Avoidance
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Total Ongoing Maintenance Expense by Year:
2021 2022 2023 2024 2025

O&M
Capital

*If whitepaper is supporting a capital project/program this refers to implementation O&M
**Please refer to the Corporate Contingency Guidelines

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.

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/maintenance if capital isn’t deployed)
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Electric Operations / DE

2022-2026
1. Project / Program Summary
Type: U Project X Program Category: X Capital [1 O&M

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

Project/Program Title: Primary Feeder Reliability

Project/Program Number (Level 1): 10031927,
10034471, 10032002, 10035597, 10032050, 10034580,

Project/Program Manager: Stephen Pupek 10032207

Status: [ Planning [ Design [ Engineering [1 Construction X Ongoing [ Other:

Estimated Start Date: Ongoing Estimated Date In Service: Ongoing
A. Total Funding Request ($000) B.
Capital: $335,958 O 5-Year Gross Cost Savings ($000)
O&M: [1 5-Year Gross Cost Avoidance ($000)
Retirement: O&M:
Capital:

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

D. Investment Payback Period:
(Years/months)

Work Description:

The goal of the Primary Feeder Reliability program is to ensure we have an executable and sustainable
work plan that maintains and improves the reliability and resiliency of Con Edison’s networks (and
non-network load areas) for the short term and for the coming years. The Network Reliability Index
(NRI) is a measure used to gauge the reliability and resiliency of all 65 second contingency networks
on the Con Edison distribution system. The lower the index, the less likely for that network to
experience cascading feeder outages during extreme weather events. Con Edison has worked over the
last decade to improve all of its networks to below an NRI of 1.0. As of Summer, 2021 all networks are
below 1.0 and the top 25 have an average NRI of 0.51. This goal remains to keep all networks below
1.0 and to maintain the margin below 1.0 that we presently have for all networks. The aim is to
maintain this level of reliability, resiliency and to minimize the need for Voltage Reduction as we ramp
up our Temperature Variable design basis by 1 deg F by 2030 to account for the impact of climate
change.

Factors that impact the NRI include the number (and age) of components in the network, component
failure rates, longer and elevated predicted periods of heat stress, and feeder/network loading, and the
load shifts during contingencies. It is projected that by 2030 that our design temperature variable of 86
deg F will need to rise by 1 deg F to 87 deg F.

Calculations of the NRI of the Networks in their present state with the increased Temperature Variable
of 1 deg F results in 8 networks with NRI levels greater than 1.0 and the average of the top 25 networks
rises from 0.51 to 0.87. The 8 Networks with NRI above 1.0 range from 1.1 to 1.6. Significant
investment is required to maintain each of these networks NRI below 1.0 as well as maintain the
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average of the top 25 closer to the present 0.5. It is estimated that over the eight (8) years leading up to
2030 that the following work would need to be in these top 25 networks to bring all the networks
below an NRI of 1.0.
e 3,200 of the 5,500 remaining sections of Paper-Insulated-lead-Covered (PILC) cable in the top
25 networks would need to be pro-actively replaced
e 160 of the 300 manual 13 & 27kV switches would need to be replaced with the new Interrupter
(in existing structure)
¢ Inaddition, in certain networks, significant feeder extensions using new breaker positions and
new interrupters in new structures will be required. These networks are typically those with
limited levels of PILC remaining and/or heavily loaded primary feeders and so other solutions
are required.

To ensure that the plan to reach the design goal (of all networks with NRI's less than 1.0 by 2030 and
maintain the average of the top 25 networks at 0.5 when the design TV rises to 87 deg TV) the work on
the above plan needs to be spread out over the 8 years from 2022-to-2029 inclusively. Therefore, the
annual plan for each of the rate case years is:

. 400 Sections of PILC with 160 Conduit Sections (Historical 40% Obstruction)
. 20 Interrupters installed in existing manual switch locations (structures)
. 40 Sections of Conduit per year + 80 Sections of new cable extensions + 2 Interrupters in

new Structures

Note that although we are aiming to remove only approximately 60% of the remaining PILC in the top
20 NRI networks, the targeted population factors in the cable as well as the removal of the problematic
Stop or Transition Joints to maximize the reliability benefit.

Justification Summary:

PILC Cable Removal Program

The program began in the mid 1980’s due to concerns over the reliability and potential environmental
impact of PILC cable. PILC cable contains a dielectric fluid (usually a mineral oil) and a lead sheath
that are potential environmental contaminants. Failure data collected during the 1980’s also showed
that older PILC cable had a higher failure rate in summer months.

PILC cable and the associated transition splices (stop-joints connecting PILC cable to the newer solid
dielectric cable) have elevated failure rates, especially during summer heat-waves. Transition splices
have been responsible for cascading feeder failures where multiple outages have put the network at an
increased risk of shutdown. The replacement of the PILC cable and associated transition splices
reduces that risk.

Underground Interrupter & Sectionalizing Switches Program

Sectionalizing switches reduce the amount of load shifted to other distribution feeders by allowing
isolation of faulted segments of a feeder. The un-faulted portion of the feeder and associated
transformers may then be re-energized. This in turn reduces the likelihood of failure of adjacent
feeders that pick up the load of the faulted feeder.

The interrupter device prevents feeders from automatically opening out of service when a fault occurs
downstream from the interrupter. The interrupter device operates instantaneously to isolate primary
faults detected downstream from the device. The interrupter device is coordinated to operate before
the corresponding Area Station feeder breaker thereby preventing the entire feeder from going out of
service. Un-faulted sections remain in service. The faulted and isolated cable sections can be processed
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from the interrupter device to reduce restoration time.

Feeder restoration time plays an important role in network reliability and as more feeders are out of
service, the higher the probability of a network going into a cascading event. Reliability models
assume components will be unavailable for some time during which they are repaired. Since this
program replaces the first generation manually operated sectionalizing switches with remote control
units, the restoration time for a faulted feeder is reduced since the un-faulted portion of the feeder can
be returned to service.

The first generation of underground sectionalizing switches that were deployed on the distribution
system were motor operated three phase SF6 (sulfur hexafluoride) gas insulated switches. Over time
these switches have become problematic to operate due to motor failure, or loss of SF6 gas. These
switches are being selectively targeted for replacement with the newest variant, which is a vacuum
based switch.

New Feeders

This program improves reliability by establishing new distribution feeders. This is achieved by either
splitting or “de-bifurcating” existing feeders (supplying from individual breakers, two feeders
formerly supplied from a single breaker) to create two separate feeders. The program utilizes existing
spare feeder positions in area substations, or constructs new area substation cubicles where necessary,
to accommodate the new distribution feeders.

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

The key metric for the Primary Feeder Reliability Program is the NRI Ranking. the NRI ranking tells
us the probability of having a catastrophic failure leading to a network shutdown which subsequently
is a distribution ERM. The NRI calculation has the agility to be updated to factor in changing variables
including equipment age / failure rate and Temperature Variable.

With expected climate change, the NRI model has been adjusted to recognize the increase in
temperature. By working with resources supporting the New York State Climate Leadership and
Community Protection Act (CLCPA) we have determined that the acceptable TV value for forecasting
should move from 86 to 87 degrees. By taking this approach, it has become apparent that we need to
accelerate our efforts to enhance the reliability of the primary system to support the goals of this
program.

2. Supplemental Information

Alternatives

Alternative 1 description and reason for rejection

An alternative to the PILC cable replacement portion of this program would be to replace only the high
failure rate transition splices with a newer, more reliable splice design. This would reduce the cost of
the program by one-third but would not have the same impact on reliability as removing both the
cable and the transition splice. The PILC cable is the oldest cable on our system with a failure rate two
and one half times that of modern ethylene propylene rubber-insulated (EPR) and ethylene alkene
copolymer (EAM) cable. Replacing the nearly 7,000 in-service transition splices would take nearly the
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same amount of time as replacing the PILC cable sections however will result in a less reliable system.
This is because modern transition splices still have a higher failure rate than non-transition splices.

Alternative 2 description and reason for rejection

Another alternative to the PILC cable replacement portion of this program would be a cable diagnostic
system that could accurately determine the “health” of our PILC cable system. We could then target
only un-healthy cable for replacement. Although there are several systems available, including: Partial
Discharge and Tan-Delta, none have proven to be effective on our primary distribution system.

Alternative 3 description and reason for rejection

An increased use of the Hipot testing (both DC and VLF) could be used to ferret out defective cable
that could fail while in service. While Hipot testing has increased the amount of PILC cable and stop-
joint removals, the frequent use of this cable diagnostic has increased the number of in-service failures
since it is a destructive test.

Alternative 4 description and reason for rejection
Voltage reduction during heat events has proven to be effective in avoiding system failures. As

equipment continues to age the specification (EOP-5022) governing voltage reduction could be
updated to reduce voltage more preemptively on circuits to avoid failures. This is not ideal as it can
lead to power quality issues for some customers using voltage sensitive equipment.

Alternative 5 description and reason for rejection

During high load events, we have load shedding programs in place that provide guidance on dropping
customers from the grid in order to preserve the operational integrity of the system. An alternative
could be to institute aggressive load shedding / rolling blackout programs to preserve the system
integrity and avoid equipment failure. This alternative is not desirable because it will result in poor
customer experiences and have a negative impact on the SAIFI and CAIDI metrics

Risk of No Action

Reliability projects are required to maintain all 65 networks below 1.0 and to maintain the margin
below 1.0 that we presently have for all networks. The NRI of the networks changes from year to year
as failure rates and loading on the components change. These changes often lead to an increasing NRI
for specific networks. In order to maintain the reliability of the entire network distribution systems,
CECONY has established a goal to have each of its 65 networks below of 1.0 per unit. This goal has
been established in order to reduce the potential risk of a network shutdown. Work in this program
lowers the NRI index for each network. Without these projects the index would grow above the
corporate goal and translate into a higher risk of a network shut down occurring.

If this reliability project is not acted on, Operations will need to increase the use of extreme mitigation
measures such as more aggressive load shedding and voltage reductions during peak loading times.
This will be necessary in order to mitigate the added risks of cascading events that could result from
unreliable feeder integrity.

Non-Financial Benefits

The PILC Cable Removal Program has an environmental benefit of removing potentially hazardous
material, like lead and oil, from the environment.
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The Underground (UG) Sectionalizing Switch Program reduces the potential to leak SF6 gas (a
greenhouse gas) into the environment as the new Elastimold underground switches contain no SF6
gas.

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

2. Major financial benefits

The reliability performance mechanism in the current rate agreement provides for up to $25 million in
RPM adjustments for a single major outage to a network. By increasing NRI above the 1.0 per unit
threshold, the reliability projects detailed reduce the risk of a significant network event and the
associated penalties.

The new remotely operated sectionalizing switches reduce the maintenance costs associated with the
mandatory operation of the existing switches once every six months. The SCADA equipment installed
on the new vacuum switches has remote diagnostics capability and only requires a field visit for
repairs if it fails. There is no recurring communication expense associated with the remote operation of
the switches.

3. Total cost
4. Basis for estimate

The basis for the estimated costs in the program are the historical unit costs for installation of cable
sections, stop-joints, underground switches, sub surface infrastructure and new feeder positions.

5. Conclusion

Primary feeders are evaluated annually for normal and emergency capacity using the Company’s Poly
Voltage Load Flow Program (PVL).

The Company will review all System Expansion projects to determine the Non-Wires Candidates as
part of the Distribution planning process. The Company will then provide information regarding these
candidates and their progress on its website as well as via periodic NWS filings.

Project Risks and Mitigation Plan

Risk 1 Mitigation plan

Skilled Labor Availability Work with Work and Resource Management group to
schedule resources around known busy periods in
order to maximize productivity. In addition, projects
are prioritized to have resources focus on higher
impacted jobs first. Barring significant system
emergencies we should be able to progress this work as

planned
Risk 2 Mitigation plan
Material Availability Engineering to work with Work and Resource

Management and supply chain to establish a cohesive
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plan to align with vendor lead times and stay engaged
with vendors to ensure that lead times are maintained
and if shortages are encountered, plan is adjusted as
needed.

Technical Evaluation / Analysis

Primary feeder reliability is effectively managed through the Network Reliability Index (NRI) ranking
that leverages current system conditions and historical data to provide a proven method for targeting
problem issue throughout the electric system. In using the available data and defined modeling
criteria, we have been able to determine that the most cost-effective method of improving reliability is
to take a holistic approach and target the replacement of PILC Cable that has 3W-1W Raychem joints,
Introducing Modern interrupter switches and expanding/introducing feeders.

Transition splices continue to be the largest contributor to primary feeder failures during the summer
period. Raychem 3W-1W Stop-Joints, which comprise only five percent of the network splice
population, account for 45 percent of the primary network splice failures. The only practical method to
remove these heat sensitive transition splices is through the removal of the attached PILC cable. The
primary network system is currently comprised of approximately nine percent PILC cable while the
associated transition splices make up around five percent of the splice population.

In addition, the summer network PILC cable failure rate is, on average, three and one-half times
greater than the newer extruded EPR cable (0.156 vs. 0.045). The network summer failure rate for
Transition splices (stop-Joints), connecting PILC cable to extruded type cables, is, on average, nine and
one-half times greater than extruded cable splices (0.471 vs. 0.049).

The introduction of new interrupter switches will address known flaws with legacy equipment and
expand the utilization of interrupter technology in the distribution system. The incorporation of these
switches into circuits allows for partial circuit isolation rather than a full feeder outage resulting from a
fault. This reduces system impact and improves the restoration time for the faulted section.

Project Relationships (if applicable)

Primary Feeder Relief

3. Funding Detail

Historical Spend

Actual 2017 | Actual 2018 | Actual Actual Historic Forecast
2019 2020 Year 2021
(O&M only)
Capital 11,202 3,402 5,666 13,600 20,270
o&M
Retirement
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Total Request ($000):
Total Request by Year:
Request 2022 | Request 2023 | Request 2024 | Request 2025 | Request 2026
Capital 24,327 75,500 77,000 78,545 80,586
O&M*
Retirement
Capital Request by Elements of Expense:
EOE 2022 2023 2024 2025 2026
Labor 6,288 19,514 19,902 20,301 20,829
Mé&S 6,887 21,376 21,801 22,238 22,815
Contract 3,696 11,470 11,698 11,933 12,244
Services
Other 243 754 769 784 805
Overheads 7,213 22,385 22,829 23,288 23,894
Subtotal 24,327 75,500 77,000 78,545 80,586
Contingency™**
Total 24,327 75,500 77,000 78,545 80,586
Total Gross Cost Savings / Avoidance by Year:
2021 2022 2023 2024 2025
O&M Savings
O&M Avoidance
Capital Savings
Capital Avoidance
Total Ongoing Maintenance Expense by Year:
2021 2022 2023 2024 2025
O0&M
Capital

*If whitepaper is supporting a capital project/ program this refers to implementation O&M
**Please refer to the Corporate Contingency Guidelines

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.

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/maintenance if capital isn’t deployed)
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Central Operations / Substations

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

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

Project/Program Title: Protection, Control and Automation Program

Project/Program Manager: Jim Neilis Project/Program Number (Level 1): 24652095

Status: [ Planning [ Design [ Engineering [1 Construction X Ongoing [] Other:

Estimated Start Date :1/1/2022 Estimated Date in Service: N/A
A. Total Funding Request ($000) B.
Capital: $126,000 O 5-Year Gross Cost Savings ($000)
O&M: [1 5-Year Gross Cost Avoidance ($000)
Retirement: O&M:
Capital:

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

D. Investment Payback Period:
(Years/months)

Work Description:

This program will upgrade substation protection, control, energy management system (EMS) interfaces
and/or operator interfaces. The scope includes changing the supervisory, control and data acquisition
(SCADA) systems from Programmable Logic Controller (PLC) based systems to human machine
interface (HMI), microprocessor-based systems. This includes the replacement of component
dedicated copper wiring with a fiber optic network and weather hardening relay panels that are
exposed to extreme weather. The migration from copper lines to fiber optic systems will facilitate the
use of intelligent electronic devices (IEC 61850) protection and control systems. This program will also
install cyber secure, one-way data retrieval connections (Data Diode) in substations.

The upgrade portion program will utilize two strategies for prioritizing work locations. The first
strategy will focus on substations that have exhibited reliability issues, such as spurious relay
operations, due to rain and water intrusion and degraded protection and control systems and direct
current (DC) grounds. Projects prioritized under this first strategy will install a new automation
system, a fiber optic network, upgrade substation equipment to facilitate IEC 61850 protocols and the
replacement of all protection and control systems. The second strategy will target substations that
have prioritized multiple breakers and/or relay systems upgrades and replace their automation
systems to facilitate the use of IEC 61850 in the breaker and relay work.

The installation of Data Diodes will prevent data leakage, eliminate the threat of malware, and fully
protects the sending network from external threats through the data diode's network path helping to
analyze events and triggers from remotely accessed electronic devices to proactively identify and avoid
mis-operations or poor behaving systems as data diodes are only physically capable of sending data




Exhibit_(EIOP-3)
Schedule 3
Page 157 of 333

one-way, a data diode creates a physical barrier or “air gap” between the two points, with initiatives
such as:

¢ Install interface panels for substation equipment such as breakers and transformers to facilitate
migration to IEC 61850

e  Perform holistic upgrades to protection and control systems to entire substations with
Sherman creek as the initial project.

e Install data diode to facilitate NERC compliant data retrieval and event analysis capability at
all substations.

Justification Summary:

This program will upgrade the protection, automation, and control at substations to modern systems
that are more weather-hardened, more reliable, and provide greater operational visibility. Relay and
control systems are essential to power transmission and distribution and when they do not operate per
design, can have an impact on many power carrying assets simultaneously. Legacy equipment utilizes
copper control wiring and panels or other components that were not designed with climate change
mitigation as a fundamental design consideration. When system disturbances do occur, it is
imperative that operations have remote, secure access to digital information to be able to make timely
decisions and restore equipment to service as quickly as possible. Performing station-wide upgrades
to protection and control systems and installing Data Diode will help to make substation and
transmission systems more adapted to increasing frequency of weather events and more capable of
quick restoration following system disturbances. Providing station-wide control wiring and mitigating
relay vulnerabilities decreasing the risk of large-scale trip outs and loss of substation with updated
relay systems, fiber networks and remote data collection ability improve reliability and recovery times
following forced outages.

Substations that utilize copper protection and control circuits are vulnerable to conditions that can
impact reliability. Control cables are often installed in troughs that are susceptible to becoming
submerged during heavy rainfall and this frequently leads to DC grounds. When DC grounds occur on
these circuits, they can cause spurious trip outs of substation equipment as well as generate nuisance
alarms and make the status of certain components unknown. This program will target locations that
have had a high frequency of these types of occurrences, such as Sherman Creek Substation, and
replace the automation, control, and protection systems. Sherman Creek has experienced 44 instances
of DC grounds that had to be repaired since 2012 and nine spurious trips of transmission equipment
since 2018. The upgrade of this station, and others like it, to a fiber optic network with IEC 61850
protection and control systems will eliminate copper wiring, DC grounds, and provide greater
reliability, particularly during extreme weather events and facilitate better data collection.

Company-wide adoption of industry-standard protocols and processes enables consistent,
understandable, and maintainable protection and control solutions. For substations prioritized for
upgrade through the second strategy (where upgrades are coincident with other planned work), a
transition to communication-based protection and control system engenders an order-of-magnitude
increases in the quantity and quality of data available from the substation systems. This strategy will
take advantage of outage synergies with other planned capital work and move portions of substations
towards a more modern and climate adapted protection and control systems.

Remote access to secure, digital data is essential to recovery and restoration from system events. Data
diodes are only physically capable of sending data one-way, and create a physical barrier or “air gap”
between the two points. The installation of data diodes will prevent data leakage, eliminate the threat
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of malware, and fully protect the sending network from external threats. The data diode helps to
analyze events and triggers from remotely accessed electronic devices and to identify and avoid mis-
operations or poorly behaving systems.

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

This program helps mitigate the likelihood and controllability factors for both the risk of Loss of a
Substation and Major Storm. Relay mis-operations, which can be triggered by water intrusion and DC
grounds on control wiring (from a major storm), can lead to the Loss of a Substation.

Climate Change and Resiliency:

One of the priorities for work scope planned under this program is to weather-harden relay systems
that are vulnerable to water intrusion from extreme weather events. Another priority of this program
is to migrate control system design away from copper wiring (that is also vulnerable to mis-operation
due to water intrusion) to fiber optic systems.

2. Supplemental Information

Alternatives

The alternative to this program is to continue troubleshooting DC grounds, accepting spurious trips
and to perform relay and breaker upgrades utilizing like and kind replacements. Under this
alternative, the reliability risks associated with trip outs will persist and future asset management
decisions will be more challenging because of the limited availability of data.

Risk of No Action
Reliability risks due to spurious trip outs and limited data availability.

Non-Financial Benefits
e JEC 61850 enables better data collection on the function and health of various substation
equipment. This data can be used to make more informed operational and asset management
decisions.

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

N/A

2. Major financial benefits

N/A

3. Total cost $126,000

4. Basis for estimate: The funding for this program is based on a project at Sherman Creek Substation
($25M spread over 2022-2025), the installation of data diode at 101 substations ($79M over the years
2022-2025), automation replacements at various stations (4 at $3.5M each) and Network Model
Management ($8M).

Project Risks and Mitigation Plan

Risk 1: Outage scheduling conflicts with other initiatives.
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Mitigation: Outages to be coordinated with the Sequencing Group at System Operations to potentially
incorporate other project/programs to avoid conflict with other program/ projects resulting in a more
predictable budget and manageable outage scheduling.

Risk 2: Delays due resources support coordination.

Mitigation: Anticipate, schedule and pre-plan with resource requirements such as engineering, labor,
and construction and outages to avoid performance delays alignment conflicts.

Risk 3: Lack of alignment between resources support and outages.
Mitigation: Anticipate, schedule and pre-plan with resource requirements such as engineering, labor
and construction to avoid alignment conflicts with outages.

Technical Evaluation / Analysis
N/A

Project Relationships (if applicable)
N/A

3. Funding Detail

Historical Spend

Actual 2017 | Actual 2018 | Actual Actual Historic Forecast
2019 2020 Year 2021
(O&M only)
Capital 0 0 0 0 4,587
Oo&M
Retirement | 0 0 0 0 n/a
Total Request ($000):
Total Request by Year:
Request 2022 | Request 2023 | Request 2024 | Request 2025 | Request 2026
Capital $4,000 $38,500 $33,500 $20,000 $30,000
O&M*
Retirement
Capital Request by Elements of Expense:
EOE 2022 2023 2024 2025 2026
Labor
M&S
Contract
Services
Other $4,000 $38,500 $33,500 $20,000 $30,000
Overheads
Total $4,000 $38,500 $33,500 $20,000 $30,000
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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
Capital
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Central Operations/ Substation Operations

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

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

Project/Program Title: Pumping Plant Improvement Program

Project/Program Number (Level 1): PR. 8ES4200/
10035274

Project/Program Manager: TBA

Status: [ Planning [ Design [ Engineering [1 Construction X Ongoing [ Other:

Estimated Start Date: N/A Estimated Date in Service: N/A
A. Total Funding Request ($000) B.
Capital: $$21,654 [ 5-Year Gross Cost Savings ($000)
O&M: [1 5-Year Gross Cost Avoidance ($000)
Retirement: $2,694 O&M:
Capital:

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

D. Investment Payback Period:
(Years/months)

Work Description:

This program consists of improvements to the pumping and cooling plants that support the company’s
69kV, 138kV, and 345kV underground transmission systems. These improvements are upgrades to
modernize existing equipment, or they are complete plant replacements if necessary. Focus is given to
projects that reduce environmental risk associated with dielectric fluid release into the environment.

A Pumping Plant is a facility that pressurizes and fills underground transmission lines with dielectric
fluid. This fluid is required for the operation of the electric cables. A Cooling Plant is a facility that
extracts fluid from an underground transmission cable and then cools this fluid before pumping it back
into the underground line. A cooling plant allows existing transmission lines to carry more power. A
Public Utility Regulating Station (PURS) Plant is a particular type of cooling plant that is installed
exclusively on the 345kV system.

The scope of work can be summarized as follows:

* Control Panel Upgrades: A skid replacement consists of replacing control panels and upgrading
hydraulic components. We further evaluated those and decided that for the most part, the pumps and
ladders are in generally good condition, but the control panels are in poor condition. Furthermore, a
root cause analysis determined that the control panels, which have electrical and dielectric/ mechanical
components residing in a common control cubicle, increase the likelihood of catastrophic fire. A cost
benefit analysis was performed and has shown that with this new approach, we can effectively replace
two control panels for approximately the same cost as one skid replacement, thereby addressing twice
as many of the more serious pump plant issues. Control Panel Upgrades consist of the removal of the
existing control panel, segregation of the dielectric and electric components, installation of pipe
mounted transducers, a Programmable Logic Controller (PLC) with human machine interface (HMI)
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and cyber-secure 1- way communication to Energy Control Center (ECC) and replacement of leaking
ladder and header valves as needed. Our current target for control panel replacements is six per year
or four Control Panels and one skid replacement.

*Partial (“Skid Replacements”) and complete pumping plants replacements: This consists of full
control panel replacements plus replacement and upgrades to all hydraulic components (Pumps and
Ladders) to improve the operability of the facilities. In a skid replacement, some of the existing
components of the original pumphouse are left in place, most notably the storage tank and the existing
structure house. In a complete replacement, none of the original components are left in place,
everything is replaced. Since skid replacements are typically a lower cost alternative than a full
replacement, we look to use this scope where possible versus a full replacement.

*PURS Plant upgrades: This consists of the installation of variable frequency motor drives (VFD’s) for
energy efficiency and reliability; replacement of existing analog controls systems with new digital
systems; replacement and upgrades to hydraulic components; installation of new communications
systems.

*Cooling Plant upgrades: This consists of replacement of existing analog controls systems with new
digital systems and replacement/upgrades to hydraulic and cooling components. It also may include
replacement of the heat exchangers, cooling towers and oil and water pumps as needed based on
current condition, maintenance history, and vintage.

*Cooling Plant Heat Exchanger replacements: Each cooling plant and each PURS plant has a series of
heat exchangers. This work consists of the replacement of heat exchangers as conditions warrant.

*Pressurization Plant Communication System: These projects involve replacing existing telephone
line dial-up communication systems between Pressurization Plants and the Shift Managers at the ECC
with a new fiber optic, cyber-secure communication system. This new system will provide real-time
Pressurization Plant alarms, including existing Leak Warning Alarms, and plant data to the ECC. The
scope of this program is to replace the communication systems in plants that were upgraded in the
1990s and 2000s. The communication system and Leak Warning alarms for the current control panel
upgrade projects will be addressed in the Environmental Enhancements Program.

Upgrading the communication system includes the installation of fiber optic cables, conduits,
associated accessories (e.g., patch panels, connectors, pigtails), media converters, and switches, to
connect new generation Programmable Logic Controllers (PLCs) installed at Pressurization Plants in
various Substations to the ECC Supervisory Control and Data Acquisition (SCADA) system. To do
this, either a new Remote Terminal Unit (RTU) will be installed or an existing RTU with spare data
input points will be utilized. Without detailed engineering for these projects at this time, it is assumed
that stations with one pressurization plant will be connected to an existing station RTU. This will be
evaluated for each substation. A communication link will be established between the RTU at the
substation and the SCADA system at the ECC. For the Shift Managers to collect and analyze the plant
data, dedicated servers with customized software programs will be installed at both the ECC and
Alternate ECC (AECCQ).

Justification Summary:

The nature and vintage of these units warrants either full or partial replacement. These units all
warrant a control panel replacement that segregates oil-containing components from electrical
components and greatly reduces the risk of fire. Our direction to primarily focus on partial
replacement has been based on a cost analysis that determined we can essentially replace two control
panels for the cost of one full replacement, thereby more effectively mitigating more risk of
catastrophic event.
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The highest priority these initiatives would improve the ability to detect and stop leaks, which
decreases the potential for oil leaks into the environment. Furthermore, a root cause analysis
determined that the control panels, which have electrical and dielectric/ mechanical components
residing in a common control cubicle, increase the likelihood of catastrophic fire.

No action would result in equipment failure, causing damage to equipment and/or personnel, and
continued degradation of equipment, resulting in oil leaks to the environment.

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

This program directly impacts risks of “equipment failures and loss of substation”. This program
reduces the severity and likelihood of equipment failures and loss of substation. Projects completed
under this program reduce the risks by upgrading and/or replacing existing equipment at pumping
and cooling plants with modernized devices with the ability to detect and stop dielectric fluids
escapes, segregate oil-containing components from electrical components reducing the risk of fire and
improving the ability to control station operations greatly reducing failures and potential loss of
station.

Is also important to note that this program impacts the risk of “Loss of Dialectic Fluid Systems”
decreasing the severity and likelihood of the potential for oil release into the environment when
outdated equipment is replaced with this program new initiatives and solutions.

2. Supplemental Information

Alternatives

There are no feasible alternatives but, as noted above, Substation Operations will implement the most
cost-effective feasible project dependent upon the circumstances.

Risk of No Action

No action would result in equipment failure, causing damage to equipment and/or personnel, and
continued degradation of equipment, resulting in oil leaks to the environment. As noted above, this
program mitigates several environmental and operational concerns that we have in the pump houses,
PURS, and cooling plants. For example, the importance of removing the capillary tubing from the
pump house control cabinets was re-emphasized following the pump house #2 fire at Dunwoodie.

Non-Financial Benefits

These initiatives would improve the ability to detect and stop leaks, which decreases the potential for
oil leaks into the environment.

Summary of Financial Benefits and Costs (attach backup)

1. Cost-benefit analysis: N/ A

2. Major financial benefits

These improvements avoid maintenance costs, increase reliability, and lower failure rates associated
with microprocessor-controlled pressure control system. In addition, these improvements help avoid
costs from fines for regulatory noncompliance.

3. Total cost $$21,654

4. Basis for estimate: Based on the cost of similar types of work done in the past. As this is an ongoing
program, work scopes are generally similar in nature.
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5. Conclusion: N/ A

Project Risks and Mitigation Plan
Project Risks and Mitigation Plan

Risk 1: Outage scheduling conflicts with other initiatives.

Mitigation: Outages to be coordinated with the Sequencing Group at System Operations to potentially
incorporate other project/programs to avoid conflict with other program/ projects resulting in a more
predictable budget and manageable outage scheduling.

Risk 2: Delays due resources support coordination.

Mitigation: Anticipate, schedule and pre-plan with resource requirements such as engineering, labor,
and construction and outages to avoid performance delays alignment conflicts.

Risk 3: Lack of alignment between resources support and outages.
Mitigation: Anticipate, schedule and pre-plan with resource requirements such as engineering, labor
and construction to avoid alignment conflicts with outages.

Technical Evaluation / Analysis:

The nature and vintage of these units warrants either full or partial replacement. These units all
warrant a control panel replacement that segregates oil-containing components from electrical
components and greatly reduces the risk of fire. Our direction to primarily focus on partial
replacement has been based on a cost analysis that determined we can essentially replace two control
panels for the cost of one full replacement, thereby more effectively mitigating more risk of
catastrophic event.

Project Relationships (if applicable) Plants located in stations targeted by the storm hardening efforts
will be upgraded under that program. All other upgrades under this program will consider any storm
hardening mitigation that may be needed to meet current standards.

3. Funding Detail

Historical Spend

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

Capital 3,901 2,756 1,999 2,177 8,206

O0&M

Retirement 859 426 619 252 n/a
Total Request ($000):
Total Request by Year:

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

Capital 5,154 4,800 3,900 3,900 3,900

O&M*

Retirement 539 539 539 539 539
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Capital Request by Elements of Expense:

EOE 2022 2023 2024 2025 2026
Labor 1,907 1,776 1,443 1,443 1,443
M&S 992 924 750 750 750
Contract 374 363 296 298 310
Services
Other 103 96 78 78 78
Overheads 1,778 1,641 1,332 1,331 1,319
Subtotal
Total $5,154 $4,800 $3,900 $3,900 $3,900
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

Capital
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Central Operations/STO

2022-2026
1. Project / Program Summary
Type: X Project [ Program Category: X Capital [ O&M

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

Project/Program Title: Queensboro Bridge Risk Mitigation

Project/Program Manager: Mark Bauer Project/Program Number (Level 1): 23289170

Status: X Planning [ Design [ Engineering [1 Construction [ Ongoing [] Other:

Estimated Start Date: 2021 Estimated Date In Service:
A. Total Funding Request ($000) B.
Capital: 200,000 O 5-Year Gross Cost Savings ($000)
O&M: [1 5-Year Gross Cost Avoidance ($000)
Retirement: O&M:
Capital:

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

D. Investment Payback Period:
(Years/months)

Work Description:

This project will address risks associated with the feeders on the Queensboro Bridge by relocating
bridge span sections of the existing circuits. New cable sections will be installed in trenchless crossings
underneath the East River. There are six 138kV feeders and six 69kV feeders that traverse the
Queensboro Bridge. The 138kV feeders connect Vernon Substation to E40th, Murray Hill and West 49th
Street Substations. The 69kV feeders connect Queensbridge Substation to East 6314 Street Substation.
This project will relocate six of the cables, prioritizing the 138kV feeders, with new cross-linked
polyethylene (XLPE) cable sections.

Justification Summary:

This project will re-route six of the twelve bridge crossings on the Queensboro Bridge. This addresses
some of the risks that the 69kV, 138kV, and the bridge itself pose on reliability. There are three main
concerns; the bridge itself, the 69kV feeders, and the 138kV feeders.

The bridge itself has been identified as a common failure mode. In a previous study, the bridge was
identified as the number one risk in High Impact, Low Probability. The probability of the bridge
collapsing is low, however, if the bridge fails, it would take out most of the supply to the east side of
Manhattan.

On the 138kV solid dielectric feeders, the feeder pipes act as conduits providing physical protection and
support. If the pipe walls are compromised due to wear or stress, the insulation wall of the solid dielectric
cable may be physically impacted and eventual failure may occur once the remaining insulation wall
thickness can no longer withstand the voltage stresses. There have been multiple joint failures on these
feeders due to cable movement in the last few years. In 2015, $56M was spent on replacing 11 of these
joints, however additional joint issues continued, in 2019, there was a failure on feeder 38M01. Every
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time there is a failure it requires extensive repairs that include coordination with the NYC DOT and
construction of scaffolding. The scaffolding costs a minimum of $4.5M. Each repair also becomes more
difficult because of the growing number of joints already replaced on the feeders. In order to replace a
joint on these feeders, two joints with a cable insert in between are needed to replace one joint.
Additionally, due to the fact that the pipe is tight to the bridge, during repair the pipe needs to be
lowered toward the pier and due to repeated repairs, the pipe is getting close enough to the pier where
it cannot be lowered anymore. Issues are expected to continue due the fact that the pipe is only welded
in the middle and when it is cold, the pipe follows ambient temperature but the cable moves differently.
When the pipe is shrinking, the cable is expanding, and these repeated fluctuations will continue to cause
stress on the joints.

The 69kV high-pressure nitrogen-filled feeders have pipes that act as conduits (providing physical
protection and support) and pressure boundaries to contain the nominal 200 psi nitrogen pressure
required to provide the needed insulation level for proper high voltage cable operation. Pressure
excursions due to repeated, significant leaks may impact cable life. There have been constant nitrogen
leaks on these feeders, to the extent that Con Edison was spending $300k annually on nitrogen for about
20 years. The duration that a cable is in service at pressures below the minimum specified operating
pressure will adversely affect the useful life of the cable once the voltage stresses exceed the capability
of the insulating system to withstand them. As pressure on a pipe-type feeder system decreases, the
insulating capability of the system decreases and ionization (and eventual electrical breakdown) of the
paper insulation can result. Even if a specific leak incident does not result in immediate failure of the
cable, the long-term effective life of the cable may have been reduced. Due to these leaks, ConEdison
repaired the riser sections for these cables with a carbon fiber wrap, however, there still continues to be
nitrogen leaked.

The only way to mitigate these risks is to remove the feeders from the bridge and replace the cable. This
will reduce the risk of a large event taking out all 12 feeders, and in the future in the case of repairs make
them more manageable and less costly.

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

This is related to system resiliency and feeder failures. Addressing these feeders and moving them off
of the bridge will increase systemic robustness and reduce risk. This program could be adjusted in the
future due to NYC Clean Energy Hub #2 project receiving approval to proceed.

2. Supplemental Information

Alternatives
¢ No action will require the Company to continue to spend money on nitrogen leak repairs and
joint repairs, which could rangefrom $200k to several million annually. It also means there is
still the risk of an event on the bridge taking out all 12 feeders.
e Relocation of all 12 feeders, though this would increase the cost extensively.
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Risk of No Action
The primary risk of no action would be an increasing trend of potential pipe and/or cable failures on
the transmission feeders crossing the Queensboro Bridge in the future. If multiple failures were to
occur during a high load period or while other critical facilities are out of service, load shedding and
large-scale customer outages could result. Emergency mobilization and fault locating costs are also
avoided by addressing the reliability issues proactively. Implementing this project and enhancing
feeder reliability also helps avoid significant job cancellation costs for working groups throughout the
Company due to the far-reaching effects on scheduled transmission facility work when a transmission
feeder does fail or must be removed from service on an emergency basis.

Non-Financial Benefits
Removal of the feeders from the bridge would also benefit the DOT.

Summary of Financial Benefits and Costs (attach backup)
The project cost is based on an estimate based on a conceptual scope.

Project Risks and Mitigation Plan

Technical Evaluation / Analysis

Project Relationships (if applicable)

3. Funding Detail

Historical Spend

Actual 2017 | Actual 2018 | Actual Actual Historic Forecast
2019 2020 Year 2021
(O&M only)
Capital N/A N/A N/A N/A N/A
Oo&M
Retirement
Total Request ($000):
Total Request by Year:
Request 2022 | Request 2023 | Request 2024 | Request 2025 | Request 2026
Capital - 20,000 80,000 80,000 20,000
O&M*
Retirement
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Capital Request by Elements of Expense:

EOE 2022 2023 2024 2025 2026
Labor 300 3,000 3,000 300
Mé&S 1,260 8,050 8,050 1,250
Contract
Services 15,000 56,000 52,000 5,440
Other 2,326 5,609 5,831 3,931
Overheads 1,114 7,341 11,119 9,079
Total 20,000 80,000 80,000 20,000
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

Capital
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Central Operations / Substations

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

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

Project/Program Title: Reinforced Ground Grid Program

Project/Program Number (Level 1): 1ES7400/
10029070

Project/Program Manager: Steven Bryan

Status: [ Planning [ Design [ Engineering [1 Construction X Ongoing [l Other:

Estimated Start Date: Ongoing Estimated Date in Service: Ongoing.
A. Total Funding Request ($000) B.
Capital: $20,880 [ 5-Year Gross Cost Savings ($000)
O&M: [1 5-Year Gross Cost Avoidance ($000)
Retirement: O&M:
Capital:

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

D. Investment Payback Period:
(Years/months)

Work Description:

This program reinforces the ground grid at substations based on results from periodic testing. The
intent of this program is to enhance the effectiveness of the grounding system at each substation.
Typical work consists of trenching the new grounding patterns throughout the area to reinforce the
existing grounding grid. The trenching is filled in by new grounding conductors and cadwelds that are
required to connect these conductors. Once connected and tested the trenches need to be backfilled and
the grounding (pigtails) connected to the proper equipment. Also, we are required to remove
mechanical connections that are found connected in the ground while performing the work for
reinforcement, since they are weak points for corrosion. Beginning in 2023, this program will also
include the expansion of lightning protection in select substations by installing additional lightning
masts.

Current substation projects include:

2022 - 2023 Projects:

. Jamaica Substation - 2022
J Glendale Substation - 2022
J Gowanus Substation -2023

Justification Summary:

In August 2005, lightning struck a transmission tower at the Astoria East Substation and caused
extensive damage to a current transformer revenue metering and its associated wiring. An
investigation revealed that the A-frame Tower was not properly grounded and various substation
structures and equipment within the Astoria East yard had high grounding impedance. Inspections to
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determine the cause of the high impedance revealed several instances of damaged ground connection
cables and one of the two main 1000 MCM (million circular mills) cables that made up the existing
main ground grid were badly corroded.

The excessive corrosion and deterioration of ground cables and underground connectors due to age
related degradation require the ground grid be reinforced to minimize damage, in the event of
lightning strikes, switching surges, and equipment and/ or feeder faults. Ground grid deficiencies are
identified through the Company’s periodic ground impedance test program. Ground grid continuity
measurements were taken at Stations that were built at the same time as the Astoria East Substation.

This program is driven by Con Edison specifications CE-ES-2002-10 (Design Criteria) and CE-ES-1001
(Testing). Key criteria driving action are ground grid impedance and ground grid continuity. The
stations targeted do not meet acceptable levels in one or both categories. The work covered under the
program represents the requirements to bring the station ground grid back to spec.

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

This program affects the Enterprise Risks Safety and Equipment failures. The program reduces the
likelihood of safety events and equipment failures that can occur if lightning or fault currents are not
dissipated to ground through the grounding grid.

Climate Change and Resiliency:

The expansion of this program to install additional lightning masts is a climate change adaptation
initiative. Among other things, climate change is expected to produce an increased frequency of
thunderstorms and lightning strikes. Lightning strikes pose a risk to transmission equipment,
particularly equipment at outdoor substations. The absence of adequate lightning protection increases
the risk that strikes will damage or destroy equipment and this can lead to customer outages.

2. Supplemental Information

Alternatives
One option is to install new ground grids. This would require extensive outages while the new ground
grids are being installed. The extent and location of corrosion are unknown and would require
extensive excavation, isolation, and testing to determine the repair requirements. This option is not
recommended as testing and repair costs are far greater than the cost of reinforcement. Reinforcement
of the ground grids does not require system outages.
Risk of No Action
Taking no action is not recommended as existing ground grids can pose a potential public safety issue
with ungrounded fences and high resistance connections within the existing station grids. Both
conditions can result in high ground potential rises during fault conditions that could endanger
personnel and cause equipment damage.
Non-Financial Benefits

e The reinforcement of the ground grid minimizes damage in the event of lightning strikes,

switching surges, equipment, and/or feeder faults.

Summary of Financial Benefits and Costs (attach backup)

1. Cost-benefit analysis (if required) N/ A

The reinforcement of the ground grid helps avoid costly repairs to damaged equipment and protect the
safety of personnel in the event of a fault. This helps to minimize the costs associated with an incident.

Basis for Estimate: The funding request for this program is based on a $1.1M historical spend on
ground grid reinforcement plus $5M per substation for the installation of additional lightning masts.
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Project Risks and Mitigation Plan
Risk 1: Delays due resources support coordination.

Mitigation: Anticipate, schedule and pre-plan with resource requirements such as engineering, labor,
and construction and outages to avoid performance delays alignment conflicts.

Risk 2: Outage scheduling conflicts with other initiatives.
Mitigation: Outages to be coordinated with the Sequencing Group at System Operations to potentially

incorporate other project/programs to avoid conflict with other program/ projects resulting in a more
predictable budget and manageable outage scheduling.

Technical Evaluation / Analysis

As a result of a 2005 lightning incident at Astoria East Substation, a program has been implemented, as
specified in Con Edison procedure CE-ES-1001, to test the ground mats of all substations periodically.
Most of the ground grid reinforcement candidates have been in service since the 1960s. Standards at
the time did not require fence grounding and mechanical connectors to be installed. High resistance
grid connections exist because of the corrosion of ground cables and the deterioration of the
mechanical connectors. By reinforcing the grounding system, including the fencing grounds, the
performance of the ground grids will be substantially improved.

Project Relationships (if applicable)
N/A

3. Funding Detail

Historical Spend

Actual 2017 | Actual 2018 | Actual Actual Historic Forecast
2019 2020 Year 2021
(O&M only)
Capital 1,314 957 2,334 1,038 2,391
0&M |
Retirement 57 3 n/a
Total Request ($000):
Total Request by Year:
Request 2022 | Request 2023 | Request 2024 | Request 2025 | Request 2026
Capital $1,350 $6,100 $6,100 $6,100 $1,230
O&M*
Retirement
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Capital Request by Elements of Expense:

EOE 2022 2023 2024 2025 2026
Labor 405 1,891 1,830 1,830 369
M&S 194 835 834 833 170
Contract 324 1,444 1,529 1,532 309
Services
Other 0 0 0 0 0
Overheads 427 1,931 1,907 1,905 381
Subtotal
Total $1,350 $6,100 $6,100 $6,100 $1,230

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
Capital
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Central Operations/ Substation Operations

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

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

Project/Program Title: Relay Modifications Program

Project/Program Number (Level 1): PR.2ES7800/
10030242

Project/Program Manager: Jim Neilis

Status: [ Planning [ Design [ Engineering [1 Construction X Ongoing [ Other:

Estimated Start Date: N/A Estimated Date in Service: Ongoing
A. Total Funding Request ($000) B.
Capital: $290,656 [ 5-Year Gross Cost Savings ($000)
O&M: [1 5-Year Gross Cost Avoidance ($000)
Retirement: $11,500 O&M:
Capital:

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

D. Investment Payback Period:
(Years/months)

Work Description:

This program replaces relays protection systems at area and transmission substations. This program
will continue to target transmission relays that exhibit reliability issues such as HCB /LCB, legacy
microprocessor systems and multicomponent semi-conductors (MCO) systems. This program will be
expanded to include upgrades to area station bus and feeder protection, installations that eliminate
single points of failure (TPL-001-5 Upgrades) and replacement for some early microprocessor relays
including (UFLS) panels.

This program will target approximately eight transmission relay upgrades, eight to ten area station bus
section/feeder upgrades, legacy microprocessor relay upgrades at eight stations, two TPL-001-5
Upgrades and ten UFLS upgrades per year.

Justification Summary:

Relay systems are critical in the protection of electric transmission and distribution systems. The
reliable and timely operation of a relay system electrically isolates a faulted piece of equipment and
protects the rest of the transmission and distribution system from any conditions that may cause
further damage. The Company has always prioritized relay upgrades because of the vital role they
play. Events in recent years, such as the West Side Outage (WSO) (2019) and Fresh Kills (2021) have
shown that some strategic changes to the relay upgrade philosophy, including more standardization
and prioritizing area station relay systems, would be beneficial. Legacy systems with known reliability
issues on the transmission system will continue to be prioritized for replacement under this program.
A more standardized approach to upgrades, however, and an expansion of the program to include
area station relays, USFL panel upgrades and TPL projects is critical to avoiding events like WSO and
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Fresh Kills in the future. The standardized approach will help the Company adapt to changing climate
conditions by improving restoration times following extreme weather events.

Relay performance at BES substations has historically been the key driver for capital upgrades under
the Relay Modifications program. WSO and the Fresh Kills event were both rooted in relay mis-
operations at non-Bulk Electric System (BES) substations. These events had significant customer
impact in terms of outages and an analysis of the root causes identified some process changes needed
as well as the need for more area substation relay upgrades. Newer, microprocessor based systems
make identifying issues easier and provide engineers and operators with expanded ability to avert
situations that could impact multiple stations and customers. Upgrades to area station systems also
improve restoration time by installing relays that either self-reset or can be reset remotely. This
capability is important not only in an event like WSO, but also events where extreme weather may
cause system outages.

Under Frequency Load Shedding (UFLS) panels are critical in gaining faster recovery from decaying
frequency to maintain the balance between generation and load followed by a major system
disturbance. Existing Clark relays associated with UFLS design needs replacement due to their
unreliable operation, impacting our ability to shed the load when needed. Systemwide upgrade of
UFLS panels is required to retire the early generation of UFLS microprocessor relays. Strengthening
the components of UFLS panel will improve our ability to respond to system imbalance and to prevent
cascading events.

This project aims to correct single points of failure (SPF) in the relay system that are identified during
the TPL-001-5 planning assessment. Additionally, it will develop a compliance program to ensure the
information gathered during the planning assessment is incorporated into work management systems
and that future relay work adheres to TPL-001-5 and data such as clearing times are updated in
necessary planning databases. SPF can result in equipment damage by delayed clearing or
overtripping which can lead to cascading tripping of transmission elements. Mitigation actions will
include installation of redundant protection systems starting with overhead feeders in the northern
region.

Relays act as the central monitoring apparatus for operation of the transmission and substation system.
Modernizing relay systems by moving away from legacy electromechanical systems towards
microprocessor-based systems facilitates real time data collection on health and the ability to remotely
recover from events. Increased replacements of area substation relay systems is essential to preventing
events that may impact many customers simultaneously, as well as recovering from these events or
ones triggered by extreme weather.

Additionally, the newer microprocessors offer increased intelligence and integrate advanced
technology to provide security against common industry wide issues leading to misoperations.
Targeting the replacement of early generation of microprocessor relays that have reached their life
expectancy (15 to 20 years) with modern microprocessor relays further strengthens the reliability of our
system and reduces the chances of loss of load events.

Provision for future modification is an important factor to consider when planning and designing the
new relay upgrades. Modularity offered by utilization of standard 19” rack design for all new
microprocessor relays and associated devices will increase the resiliency and efficiency for future
modifications.
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Relationship to Broader Company Plans and Initiatives (e.g. Long-Range Plans, CLCPA Initiatives,
Risk Mitigation):

This program addresses the Substation Operations risks Relay mis-operations and Equipment failures.
Projects completed as part of this program would reduce the likelihood of misoperations by replacing
riskier systems or systems that are prone to malfunction. Upgraded relay systems are more likely to
operate as designed during fault conditions, reducing the likelihood that equipment may be damaged
due to slow clearing times.

This program is part of the Climate Change Adaptation effort, specifically recovery. The upgrade to
relay systems that are either self-resetting or can be reset remotely will improve recovery times
following extreme weather events that cause outages. Additionally, standardization, and the
modularity that will be part of it, will better facilitate the quick replacement of relay components
following extreme weather events that may have caused their failure.

In the company long range plan is looking to integrate into a 10-year plan to incorporate relay
protection and communication systems as a major driver for prioritizing capital investment.

2. Supplemental Information

Alternatives

The alternative to this program is to only replace relay systems as they fail. This alternative will not
reduce the potential risk of misoperations causing trip outs or customer outages. This alternative will
also mean the continue used of legacy systems that do not provide remotely retrievable data or system
diagnostics.

Risk of No Action

The concerns associated with no action for each project are listed below:

0 Replace HCB and LCB Relays (Replace 1st and 2nd Line Relay Protection): Continued use of
the existing HCB and directional ground relays with the existing direct current transfer trip (DCTT)
system may cause inadvertent loss of the feeders due to mis-operations; continued use of the existing
LCB relays increases the risk of inadvertent loss of feeders due to mis-operation of the relays.

0 Replace MCO Relays: No action may risk the loss of a substation.

o Replace Electromechanical and solid-state distance relays
With the continued use of the existing protection system, there is risk of inadvertent loss of feeders due
to relay mis-operations affecting the transmission reliability.

0 Replace obsolete Area Station relays which are prone to mis-operate during communication
line disturbances for resiliency enclosing in hardened environment and to gain full benefits of
standardization and modernization

TPL 001-5
No action will form non-compliance with NERC standards.

ULFS Panel upgrade:
No action can lead to delays in load shedding activities increasing the possibilities for cascading
events.
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Non-Financial Benefits

This program increases overall system reliability, as it is aimed at reducing the likelihood of relay
system mis-operations. In cases where protective relay systems should have caused a trip out, but did
not, equipment may be damaged and require long term repairs or replacements. In cases where a
protective relay system inadvertently trips out equipment, load trips may occur if this occurs during
another system disturbance or when a station is already in an N-1 or N-2 condition.

Summary of Financial Benefits and Costs (attach backup)
1. Cost-benefit analysis: N/ A

2. Major financial benefits
N/A

3. Total cost $290,656
4. Basis for estimate: The funding request for this program is based on $15M-$20M for area station
upgrades, (10) Area Substation Relay Upgrade $1.5M-$2M based on historical project data from the

past 5 years

$20M for legacy microprocessor upgrades with focus on (6) Full Transmission Relay Upgrades $3.2M
based on historical project data from the past 5 years.

$10M for work standardization, $10M for TPL upgrades are based on order of magnitude estimates.

$10M for UFLS panels (10) UFLS Panels Upgrades $1M based on historical project data from the past
10 years.

5. Conclusion: N/ A

Project Risks and Mitigation Plan
Risk 1: Outage scheduling conflicts with other initiatives.

Mitigation: Outages to be coordinated with the Sequencing Group at System Operations to potentially
incorporate other project/programs to avoid conflict with other program/ projects resulting in a more
predictable budget and manageable outage scheduling.

Risk 2: Delays due resources support coordination.

Mitigation: Anticipate, schedule and pre-plan with resource requirements such as engineering, labor,
and construction and outages to avoid performance delays alignment conflicts.

Risk 3: Lack of alignment between resources support and outages.
Mitigation: Anticipate, schedule and pre-plan with resource requirements such as engineering, labor
and construction to avoid alignment conflicts with outages.

Technical Evaluation / Analysis:

Replace HCB and LCB Relays (Replace 1st and 2nd Line Relay Protection): Replace 1st and 2nd Line
HCB Relay Protection systems that can no longer be maintained to meet the Original Equipment
Manufacturer (OEM) specifications. The newly installed relays will have self-diagnostics and event
recording capabilities which contribute to increased system reliability.
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The existing 1st and 2nd Line LCB Relay Protection System is provided by solid-state relays. Replace
solid-state relays with microprocessor type relays with inherent design features that can override
communication line disturbances. The new relays will also have built-in oscillography and sequence of
events recording capabilities, which will contribute to increased system reliability.

Project Relationships (if applicable) N/A

3. Funding Detail

Historical Spend

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

Capital 13,897 14,166 15,811 27,664 24,933

0&M | |

Retirement 1,125 2,090 1,425 2,336 n/a
Total Request ($000):
Total Request by Year:

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

Capital 26,100 78,352 89,852 76,352 20,000

O&M*

Retirement 2,300 2,300 2,300 2,200 2,300
Capital Request by Elements of Expense:

EOE 2022 2023 2024 2025 2026

Labor 11,137 33,629 38,590 32,811 8,662

M&S 4,176 12,536 14,376 12,216 3,367

Contract 522 1,567 1,797 1,527 400

Services

Other 783 2,351 2,696 2,291 400

Overheads 9,482 28,269 32,393 27,508 7,171

Total $26,100 $78,352 $89,852 $76,352 $20,000
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

O&M
Capital




Exhibit_(EIOP-3)
Schedule 3
Page 180 of 333

Central Operations/ Substation Operations

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

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

Project/Program Title: Relay Protection Communications Upgrade Program

Project/Program Manager: Karen Bruce Project/Program Number (Level 1): PR.21562316

Status: [ Planning [ Design [ Engineering [1 Construction X Ongoing [] Other:

Estimated Start Date: On going Estimated Date in Service: Ongoing
A. Total Funding Request ($000) B.
Capital: $56,000 O 5-Year Gross Cost Savings ($000)
O&M: [1 5-Year Gross Cost Avoidance ($000)
Retirement: O&M:
Capital:

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

D. Investment Payback Period:
(Years/months)

Work Description:

The intent of this program is to remove from service inadequate communications infrastructure used,
in part or in whole, for relay protection and replace it with modern, actively supported, and reliable
communications infrastructure. For most locations, this program will also provide two independent
communication systems for relay protection, which will increase the reliability of the electric system by
eliminating single point mode of failure in the relay protection communication networks. This second
objective is in line with Con Edison’s relay protection design philosophy. The work is to take place at
various locations throughout the system. The work shall be divided into three categories.

1) The upgrade of Corporate Communication Telephone Network (CCTN upgrades)
2) The upgrade of Verizon communications infrastructure (Verizon upgrades)
3) The upgrade of relay protection equipment (relay comm. upgrades)

A CCTN upgrade will include the extension of the CCTN network to a facility that currently does not
have it. Work will include extending fiber optic cable from the nearest feasible source to the substation
that requires it. In addition, a CCTN node will be installed consisting of the appropriate equipment to
allow for service to be available at the station. The installed equipment will be the property of Con
Edison.

A Verizon upgrade will include the installation of a Verizon fiber optic node in our stations that
currently only have Verizon copper service or where the fiber service is insufficient to meet relay
protection needs. The installation of the Verizon node will be carried out by Verizon, with Con Edison
supporting the installation by providing cabinet, conduit, and cable installations as necessary. Some
additional equipment may be required to interface with relay protection for adequate protection
system operation. All the Verizon equipment supplied and installed by Verizon and paid for by Con
Edison will remain the property of Verizon while all the support equipment installed by Con Edison
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will be Con Edison property. We forecast the cost of such an upgrade to be $300K. There are an
estimated eight upgrades required system wide.

A relay comm. upgrade will include the upgrade, modification, addition, or replacement of those relay
elements necessary for, or directly related to, the communications of the relay protection system, such
that the existing protection system can use the upgraded communications infrastructure properly. This
is not intended to be a complete relay system replacement, but rather, only a partial or minor
replacement of the relay systems’ communication elements.

Justification Summary:

The underlying reasons for proposing the upgrades are multifaceted, with each aspect adding to the
overall goal of increasing system reliability and resiliency. Of primary concern is the migration of relay
protection systems off failed, failing, or problematic communication links. At several locations and for
several elements, the relay protection systems have been out of service for time periods ranging from
hours to months due to failed communication links. In the past five years, there have been over 50
occurrences of loss of protection on a high-tension transmission feeder due to a copper communication
line being out of service, with some resulting in equipment outages. Since the repair of these circuits is
not under the authority of Con Edison it is difficult to control the timeframe in which the equipment is
returned to service as we rely on the service provider (usually Verizon) to repair the copper
communication line. Verizon is generally losing the expertise and desire to repair these copper circuits.
The solution that Verizon often proposes is to switch to a fiber communication line and their
timeframes fluctuates from project to project.

Of secondary concern is the mitigation of single mode point of failure situations that may exist in the
communication networks that serve independent relay protection systems protecting the same power
system elements. The design philosophy about relay protection communications given in Con Edison’s
EOM-CE-0111, which is based on Northeast Power Coordinating Council (NPCC) Directory #4,
dictates that communication systems of two independent relay protection systems protecting a single
power system element shall also be independent. The reason for this is to prevent a single mode point
of failure in the relay protection system in which the loss of a single element of the protection system
(which includes its communication elements) would cause both independent relay protection systems
protecting a single power system element to be defeated simultaneously. If both relay protection
systems protecting a single element were to rely on a single fiber network only, be it Verizon or CCTN,
and that network were to be compromised, then with a single failure, the power system element would
be unprotected. Furthermore, if there is only one communication system servicing a station, and that
communication system was to be compromised, then the entire station could lose protection for
multiple elements simultaneously. Such a situation must be avoided as it has the potential to leave a
large, contiguous portion of the system at risk of outage if a failure were to occur. Two independent
communication networks are necessary to mitigate this, which Con Edison proposes to implement
using CCTN and Verizon fiber services.

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

In the Company long range plan is looking to integrate into a 10-year plan to incorporate relay
protection and communication systems as a major driver, increasingly embedding resiliency and
reliability our portfolio of projects/programs keeping the focus on:

e Reduction of equipment failure that causes property damage and/or injuries to the public in
the immediate vicinity of the substation which can result in extensive damage and the
shutdown of an area substation and reduces the likelihood causes will lead to the loss of a
substation.

¢ Reduction of misoperation of the relay system can affect the reliability of the electric system
and possibly result in the loss of load.
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Degraded communication infrastructure, particularly copper lines, are more vulnerable to extreme
weather events. Flooding from extreme rain or other weather events can cause disruptions to
communication lines. Communication lines related to relay protection systems can lead to a loss of
protection (LOP) or potentially cause relay systems to mis-operate or delay recovery following events.
The upgrade to CCTN is an important component of resiliency and climate change adaptation.

2. Supplemental Information

Alternatives

Rely on Verizon to upgrade its infrastructure to Con Edison stations. This option is undesirable
because of the lack of control over the schedule of the upgrades. Verizon may elect to upgrade service
immediately or defer it until complete failure occurs. Furthermore, even when Verizon upgrades its
service, Con Edison may have to do additional work to interface old relay systems with the new
communications infrastructure. Finally, this option does not address the proposed CCTN upgrades,
nor does it resolve single mode point of failure concerns.

Find other means of providing two completely independent relay protection systems. This option is
undesirable because it involves a large investment of engineering time to develop a new philosophy
that may be unproven or untested. Several existing technologies that satisfy this, such as the use of
automatic ground switches, are currently being phased out because of their inadequacy. This also does
not address immediate problems and concerns.

Risk of No Action

Taking no action leaves the system in a state of increased vulnerability to communication system
failures, which may cause equipment to be taken out of service or to be operated with limited
protection. In addition, taking no action would fail to address current existing communication
problems.

Non-Financial Benefits

Non-financial benefits include increasing system reliability by decreasing protection system outages
caused by communication failures. The expansion of CCTN would also provide, as a secondary
benefit, better corporate LAN network access to stations that currently rely on third party providers for
network access, increasing Con Edison’s control over LAN functionality at those stations. This
expansion would also strengthen Con Edison’s physical security and cyber security objectives by
providing controlled and secured paths for security-critical data transfers at locations that currently do
not have them. Finally, the upgrade will provide increased redundancy for SCADA and other control
related communications to some stations by providing independent and redundant communications
systems (current service provide by AT&T and Verizon may use the same equipment in the station to
provide access).

Summary of Financial Benefits and Costs (attach backup)

1. Cost-benefit analysis: N/ A

2. Major financial benefits N/A
3. Total cost $56,000

4. Basis for estimate: The funding request for this program is based on $1.5M for substation work and
$5M for extension of CCTN to a substation (with 3 such projects planned for each year)

5. Conclusion: N/ A
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Project Risks and Mitigation Plan
Project Risks:

Risk 1: Outage scheduling conflicts with other initiatives.

Mitigation: Outages to be coordinated with the Sequencing Group at System Operations to potentially
incorporate other project/programs to avoid conflict with other program/ projects resulting in a more
predictable budget and manageable outage scheduling.

Risk 2: Delays due resources support coordination.

Mitigation: Anticipate, schedule and pre-plan with resource requirements such as engineering, labor,
and construction and outages to avoid performance delays alignment conflicts.

Technical Evaluation / Analysis: A survey was conducted to observe the number of communication
failures over the past five years. There were over 50 occurrences of communication line failures that
resulted in protection systems being out of service, with several of them resulting in equipment being
taken out of service. There were several repeated failures as well. Most failures occurred on systems
that used copper-based communication lines.

Project Relationships (if applicable) This proposed program shares relationships with the Relay
Modifications program and the Area Reliability program. Both of those programs have been used to
provide a limited number of relay communication infrastructure upgrades in the past but have not
been able to address many of the remaining problems.

3. Funding Detail

Historical Spend

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

Capital 2,241 916 2,271 1,132 428

0&M |

Retirement 66 15 19 40 n/a
Total Request ($000):
Total Request by Year:

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

Capital $3,500 $16,500 $16,500 $16,500 $3,000

O&M*

Retirement
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Capital Request by Elements of Expense:

EOE 2022 2023 2024 2025 2026
Labor 1,050 4,950 4,950 4,950 905
M&S 0 0 0 0 0
Contract 1,380 6,548 6,553 6,557 1,194
Services
Other 0 0 0 0 0
Overheads 1,070 5,002 4,997 4,993 901
Subtotal
Total $3,500 $16,500 $16,500 $16,500 $3,000

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

Capital
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Electric Operations / DE

2022-2026
1. Project / Program Summary
Type: U Project X Program Category: X Capital [1 O&M

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

Project/Program Title: Remote Monitoring System

Project/Program Number (Level 1): 10029645,

Project/Program Manager: Various 10031933, 10032007, 10032090, 10032132, 23440191

Status: [ Planning [ Design [ Engineering [1 Construction X Ongoing [ Other:

Estimated Start Date: Ongoing Estimated Date In Service: Ongoing
A. Total Funding Request ($000) B.
Capital: $14,807 [ 5-Year Gross Cost Savings ($000)
O&M: X 5-Year Gross Cost Avoidance ($000)
Retirement: O&M: $1,750
Capital:

C. 5-Year Ongoing Maintenance Expense ($000)
O&M:
Capital: N/A
Work Description:
This program provides funding for the replacement of defective units and installation of new Remote
Monitoring System (RMS) 3rd and 4th generation transmitters at various network transformer vault
locations throughout all regions. 3’4 generation transmitters are data collection, consolidation, and
transmission devices installed for transmitter replacements for 24-point terminal network protector
designs, and Remote Monitoring System Pressure, Temperature, and Oil level sensor (RMSPTO) field
conversions. 4th generation transmitters, known as Remote Communicating Transmitters (RCT), have
two-way communication with the Communicating Micro-Processor Relays (CMPR) and are installed for
new transformer installations and transmitter replacements for the 25-point terminal or Vault Data
Acquisition System (VDAS) network protector design. Both generations transmit data via power line
carrier (PLC) communication on the secondary of the transformer to the RMS database.

D. Investment Payback Period:
(Years/months)

Both the 34 and 4th generation transmitters are necessary because the 4th generation, or RCT, is only
compatible with the VDAS network protector design and VDAS is a new design, only making up 16.7%
of the network protector population.

An average of 2,000 3rd generation units and 1,500 4t generation units will be installed per year by
Company Regional I&A (Installation and Apparatus) equipment personnel. As units fail in service new
transmitters need to be installed.

Justification Summary:

This ongoing work is required to comply with the Reliability Performance Mechanism (RPM) associated
with the Remote Monitoring System mandated by the New York State Public Service Commission. The
RPM requires 85% of all transformers within a network to report real time equipment information once
a month for the first, third and fourth quarters of the year and 90% during the second quarter of the year.




Exhibit_(EIOP-3)
Schedule 3
Page 186 of 333

Failure to comply with the Remote Monitoring System RPM metric will result in a revenue adjustment
of $10 million per violation and up to a cap of $50 million annually.

In order to meet the RPM, both the 3¢ and 4t generation transmitters are necessary so that both of
network protector designs have a compatible transmitter.

In addition, the 3rd and 4t generation transmitter have a power flow direction feature which indicates
the occurrence of a reverse power flow, Alive on Backfeed (ABF) condition. An ABF condition occurs
when one or more network protector(s) fail to open during a feeder outage. When these network
protectors fail to open power flows backwards from the secondary grid into the primary feeder due to a
potential voltage difference. The 34 and 4th generation transmitters’ capability to indicate ABF conditions
will help identify back feeding network protectors and expedite the feeder restoration process.

Finally, the 34 and 4t generation transmitter communicate transformer oil levels, which is a critical
indicator used for the safe and reliable operation of network transformers. Oil leaks can result in low oil
levels and catastrophic failures. Using 3'd generation transmitters to report low oil level conditions
allows for preemptive identification of failed transformers, transformer replacements or oil refills prior
to failure.

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

The remote monitoring system is a key platform providing insight into the health and operational
status of our network transformers. Data from this system feeds key analytic systems to identify
transformers that may be leaking and therefore at risk of catastrophic failure due to water ingress. The
system also provides real-time operational data that informs decisions such as transformer cooling, the
need to troubleshoot performance, and in extreme cases the need to take action to prevent a major
secondary event. It is a critical tool in mitigating the risk of Transformer Failure, Network Shutdown,
as well as Reliability Performance Metric triggers.

Actual loading data can be used to confirm studies and calculations based on models, to refine those
models, or to inform engineering decisions around system reinforcement, which is critical to meet not
only the current load demands, but those forecasted.

2. Supplemental Information

Alternatives

Alternative 1 description and reason for rejection

An alternative to the installation of 3'd and 4th generation RMS transmitters would be to leave the
existing transmitters in place. Critical information on transformer oil level would not be available and
acted upon thus impacting system reliability.

In some cases we are replacing failed units, and failure to replace these could result in losing critical
system data needed to avoid a major outage (i.e., “another LIC”), furthermore it could result in
triggering the RPM associated with RMS reporting.

Alternative 2 description and reason for rejection
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Alternative 3 description and reason for rejection

Risk of No Action

Risk 1

Failure to install new equipment may result in lower RMS reporting rates which can lead to RPM
penalties described in the justification. In addition, transformers which do not report due to a failed
transmitter can lead to safety and reliability implications, since no transformer data is available to warn
of impending catastrophic failure.

Non-Financial Benefits
Non-financial benefits include increased public and worker safety, reduced risk of oil spills
(environmental impact), and increased feeder reliability due to reduction in transformer failures.

A 3rd and 4th generation transmitter allows for a more reliable send out of critical RMS transformer
and protector information used for load flow studies and modeling. In addition, the RMS information
is used by control center operators to make operating decisions based on system conditions.

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

2. Major financial benefits

The installation cost for a 34 and 4t generation transmitter, including material and labor, is
approximately $3,000. A leaking transformer without oil level information would have to be replaced
during an unscheduled emergency outage if it fails. The cost for an in-service transformer, emergency
replacement is approximately $130,000.

In addition, studies show that having a reverse power flow indication saves approximately 3 hours per
ABF condition. Con Edison’s feeders experience an average of 700 ABF conditions annually. Once these
transmitters are fully deployed, applying this potential savings to the average number of conditions
predicts a potential of $350,000 of operational savings per year.

3. Total cost

4. Basis for estimate

The basis for the estimate for this program is the historical unit costs of installation of a 34 and 4t

generation RMS/PTO transmitter.

5. Conclusion
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Risk 1
Material Availability

Risk 2

Project Risks and Mitigation Plan

Engineering to work with Supply Chain to establish a cohesive
plan to align with vendor lead times and stay engaged

Mitigation plan

with vendor to ensure that lead times are maintained

and if shortages are encountered, plan is adjusted as needed.

Mitigation plan

further detail.

Technical Evaluation / Analysis
The 3rd and 4th generation transmitter provides greater reliability in comparison to the previous
generation of transmitters. The additional oil level and ABF indicator functionality will reduce the risk
of catastrophic failure. 3rd and 4th generation transmitter units can be more effectively tracked, as
serial number and manufacturing information is transmitted remotely. See the justification section for

Project Relationships (if applicable)
Pressure Temperature and Oil Sensors

3. Funding Detail

Historical Spend

EOE Actual 2017 | Actual 2018 | Actual 2019 | Actual 2020 Forecast 2021
Capital 3,357 4,389 3,002 2,308 1,485
O&M
Retirement
Total Request ($000):
Total Request by Year:
EOE Budget 2022 | Budget 2023 | Budget 2024 | Budget 2025 | Budget 2026
Total 1,822 3,222 3,222 3,222 3,319
o&M
Retirement




Capital Request by Elements of Expense:

Exhibit_(EIOP-3)

Schedule 3

Page 189 of 333

EOE 2022 2023 2024 2025 2026
Labor 671 1,187 1,187 1,187 1,222
M&S 580 1,025 1,025 1,025 1,056
Contract 54
Services 30 52 52 52
Other 7 13 13 13 14
Overheads 534 945 945 945 973
Subtotal 1,822 3,222 3,222 3,222 3,319
Contingency**
Total 1,822 3,222 3,222 3,222 3,319
Total Gross Cost Savings / Avoidance by Year:
2021 2022 2023 2024 2025
O&M Savings 350000 350000 350000 350000 350000
O&M Avoidance
Capital Savings
Capital Avoidance
Total Ongoing Maintenance Expense by Year:
2021 2022 2023 2024 2025
O0&M
Capital

*If whitepaper is supporting a capital project/ program this refers to implementation O&M
**Please refer to the Corporate Contingency Guidelines

4. Definitions

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.

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/maintenance if capital isn’t deployed)



Exhibit_(EIOP-3)
Schedule 3
Page 190 of 333

Central Operations/STO

2022-2026
1. Project / Program Summary
Type: X Project [ Program Category: X Capital [1 O&M

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

Project/Program Title: Replacement of Feeders M51 and M52

Project/Program Manager: Mark Bauer Project/Program Number (Level 1): 23289178

Status: X Planning [ Design [ Engineering [1 Construction [ Ongoing [] Other:

Estimated Start Date: Estimated Date In Service:
A. Total Funding Request ($000) B.
Capital:178,000 O 5-Year Gross Cost Savings ($000)
O&M: [1 5-Year Gross Cost Avoidance ($000)
Retirement: O&M:
Capital:

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

D. Investment Payback Period:
(Years/months)

Work Description:

This project will replace 345kV feeders M51 and M52 with new cables along a new route. Feeders M51
and M52 run between Sprainbrook Substation in Yonkers, through the Bronx, to W49th Street
Substation in Manhattan. This project will replace approximately 17 miles of high pressure fluid filled
(HPFF) cable with cross-linked polyethylene insulated (XLPE) cable along a new route to W49th Street
Substation. The XLPE portion will be a combination of submarine cable and underground cable in
duct banks. The estimated cost for the project is $1.2B. The Manhattan portion of M51 and M52 has
been previously prioritized for replacement due to significant leak history and life cycle cost
considerations, though leaks have also occurred on other sections of this feeder. Engineering activities
for this project will begin in 2025 and construction is estimated to be completed by the end of 2028.

Justification Summary:

Feeders M51 and M52 were installed in 1974. The feeder routes are each over 17 miles long and go
through significant portions of Westchester, the Bronx, and Manhattan. These feeders have been
critical transmission assets in order to move upstate generation to the load center and will continue to
be in the future as more generation is established around NYC in order to move clean energy to the
rest of the state.

Within the past ten years, these feeders have seen over 250 leaks totaling 197k gallons of dielectric fluid
released. This figure represents roughly 25% of the total volume of dielectric fluid contained in the
two feeders. The Pipe Enhancement Program, which restores the integrity of the cable pipe, has been
the primary method used to reduce the frequency of dielectric fluid leaks. Although Pipe
Enhancement has reduced the frequency of dielectric fluid leaks in many areas, the Manhattan portion
of feeders M51 and M52 has presented unique challenges that have affected the longevity of this
solution.
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Since 2011 through July of 2021, the majority of leaks on feeders M51 and M52 have occurred in
Manhattan and along Sedgwick Avenue in the Bronx. During this time, these areas experienced 228
leaks totaling 182K gallons of dielectric fluid released. Over the years, 8K and 17K trench feet of Pipe
Enhancement have been completed in Manhattan and along Sedgwick Avenue, respectively. Pipe
Enhancement has been effective in reducing leaks along Sedgwick Avenue, although new areas
continue to pop up in the Bronx. The response in Manhattan has been more successful with the
introduction of Carbon Fiber Wrap in areas, though there continue to be leaks in other areas.

Figure 1: Gallons of Dielectric Fluid Released by Borough by Year
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The Manhattan portion of feeders M51 and M52 along the Harlem River Drive has been particularly
challenging with 28,161 gallons in that section alone leaked from 2015 to 2018, despite over 5,000
trench feet of Pipe Enhancement being completed in the same timeframe.

Stray direct current (DC) electrical current along the Harlem River Drive from transit systems has
accelerated corrosion, deteriorated the pipes, and caused feeder leaks in sections that have already
undergone Pipe Enhancement. After numerous leaks along the Harlem River Drive, an extensive
study, testing, and the installation of voltage recorders helped identify the presence of stray current.
One of the sources of stray current was narrowed to an MTA facility and new rail insulating joints
were installed to mitigate the issue. An additional source was found to be a Metro-North facility in the
Bronx, where defective rail isolation joints were found and subsequently replaced to interrupt the stray
current return path. Further refurbishment of areas that were heavily affected by stray current and
have exhibited dielectric fluid leaks is still being pursued, including the potential installation of carbon
fiber wrap in these areas. It is not possible to know the full extent of the pipe damage caused by stray
current without fully excavating and visually inspecting the Harlem River Drive portion of feeders
M51 and M52.  Given the proximity of the area affected by stray current to the Harlem River itself,
there is a risk that the submarine crossing section can also affected. To date, no leaks have occurred in
the submarine portion of either M51 or M52.

Feeders M51 and M52 also present a maintenance burden for the Company. The feeders average 1,500
to 2,000 hours per year in corrective maintenance, which is 3.5-5 standard deviations above the mean
for the rest of the 345kV feeder population. Over the past ten years, about 60% of this work took place
in the Manhattan portion, and over the past few years this figure is closer to 80%. Leak remediation
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has also required a considerable amount of funding - averaging around $5M a year or $350K per
section leak, with several leaks costing over $1M in recent years.

Replacement of M51 and M52 with XLPE cable would eliminate dielectric fluid leaks in two of the
worst performing feeders on the system and eliminate environmental risks associated with the Harlem
River crossing. It would also ensure that as generation increases in the area, there is a conduit
available to ensure transfer of this clean energy. The elimination of the maintenance and emergency
response burden associated with Feeders M51 and M52 will reduce expenses and free up Company
resources for other work on the system as well as within any capital programs such as Pipe
Enhancement.

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

This project relates to the Dielectric Fluid Loss Corporate risk.

As clean energy generation increases in NYC, these feeders will be vital in ensuring that it is able to be
moved to other parts of the state. In addition, clean energy injection downstate will require an
expansion of the transmission system and with these feeders moved, the existing pipe will provide a
potential conduit for future circuits.

2. Supplemental Information

Alternatives
Several additional alternatives were looked at for replacement of this project:

0 Performing Pipe Enhancement along the whole Manhattan portion with Carbon Fiber
Wrap. The estimated cost for this project would be upwards of $700M. The advantage
to this option is that new construction is avoided and the Company essentially “replaces
the pipe in place.” This still does not, however, reduce the dielectric footprint and it
also does not address the river crossing. Permitting may also be an issue in congested
areas. The duration of work would likely extend over several years due to the labor-
intensive nature of the work over such a large portion of the feeder. This also does not
address the recent leaks seen in the Bronx.

0 Performing traditional Pipe Enhancement. In order to address the remaining sections
in Manhattan and the Bronx, approximately 3,500 trench feet of pipe enhancement will
need to be completed through 2030. At the current unit cost of $6,500 per trench foot,
this means spending over $22M per year on these feeders in Pipe Enhancement over the
next ten years while continuing to address any new leaks.

0 Replacement of just the Manhattan portion of M51 and M52 which would include
replacement of approximately 8M of HPFF with XLPE. The project would also install a
gas insulated substation (GIS) to transition between the HPFF and XLPE cable sections.
This would cost $680M. This addresses the historically worst performing section of
these feeders, however in recent years, there have been leaks in other areas of the feeders
requiring a response.

0 Replacing M51 and M52 with approximately 8 miles of XLPE in new lanes that follow
the route of the existing feeders from the Sedgewick PURS site to W49th St Substation.
At Sedgewick this would include two new 345kV disconnect switches with ground
switches, a new pumping plant, and two incoming and outgoing sets of SFs potheads.
W49th Street includes two new sets of SFs potheads for the incoming feeders. The
estimated cost for this project is $590M and it is expected that this option would have
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the longest study and route construction time. Some advantages to this option are that
it is cheaper than the submarine option. The major challenge with this option is that
finding routes for the feeders through Manhattan streets will be difficult.

0 Another option explored for this project is the use of triplex, XLPE cable in the existing
pipe, which is being developed under an R&D project. Although this option avoids
most of the trenching costs that would normally be required, outage constraints would
extend the schedule considerably. The use of this type of cable in pipe would also
require a significant de-rating of the two circuits from the current rating. The magnitude
of the de-rate might require the Company to submit the project to the NYISO
Interconnection queue for approval and may require other system upgrades to
compensate for the loss of capacity.

Additional funds will be used to perform a more in depth route study and other exploratory activities
to facilitate getting a more accurate picture of overall project costs and constraints.

Risk of No Action

Without action, there is a risk that leaks along the Harlem River Drive will continue to occur, or new
areas along this feeder may also start to experience stray current and/or leak issues. Trending shows
that leaks are continuing to occur more and more frequently along the Manhattan portion of these
feeders. Without proactive remediation, Con Edison will continually be responding to leaks along these
feeders with the risk that the feeder will need to be replaced in the future anyway.

Non-Financial Benefits

Protection of the environment and increased reliability are added benefits. Replacement of the circuits
with XLPE reduces the dielectric inventory and reduces the risk of a leak into an environmentally
sensitive area. The elimination of the corrective maintenance and leak response labor hours associated
with the Manhattan portion of feeders M51 and M52 will free up Company personnel to focus efforts on
other parts of the system.

Summary of Financial Benefits and Costs (attach backup)

In Company labor alone, Con Edison is spending 150-200 times more on each of M51 and M52 than
other 345 circuits. Typical spend for Con Edison corrective maintenance on these circuits can range
from $50K to over $500K, averaging about $350K per year, the bulk of which is in the portion that will
be replaced. Including costs for leaks and emergencies, it is not unusual for Con Edison to spend
several million dollars in expense on these circuits, just in Manhattan. Based on the trend of frequency
of leaks, it is likely that these circuits will continue to cost several million dollars per year in the current
configuration.

Project Risks and Mitigation Plan

Technical Evaluation / Analysis

By replacing these feeders with XLPE, approximately 770K gallons of dielectric fluid will be eliminated
from the system, reducing the potential for an environmental event in an area prone to leaks. In addition,
these feeder leaks impose a risk to system reliability if the feeder needs to be taken out of service to repair
the leak. If the leak is severe enough and pressure cannot be maintained, it could lead to an electrical
failure.

Project Relationships (if applicable)
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3. Funding Detail

Historical Spend

Actual 2017 | Actual 208 Actual Actual Historic Forecast
2019 2020 Year 2021
(O&M only)
Capital N/A N/A N/A N/A N/A N/A
O0&M
Retirement
Total Request ($000):
Total Request by Year:
Request 2022 | Request 2023 | Request 2024 | Request 2025 | Request 2026
Capital 10,000 168,000
o&M*
Retirement
Capital Request by Elements of Expense:
EOE 2022 2023 2024 2025 2026
Labor 1,000 8,000
M&S 2,500 41,000
Contract
Services 4,000 98,000
Other 1,246 4,142
Overheads 2,154 16,858
Total 0 0 0 10,000 168,000
Total Gross Cost Savings / Avoidance by Year:
2020 2021 2022 2023 2024
O&M Savings
O&M Avoidance
Capital Savings
Capital Avoidance
Total Ongoing Maintenance Expense by Year:
2020 2021 2022 2023 2024

O&M

Capital
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Central Operations/ Substation Operations

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

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

Project/Program Title: Retrofit Overduty 13kV and 27kV Circuit Breaker Program

Project/Program Number (Level 1): PR.OES1300/
10028113

Project/Program Manager: Nicalos Graham

Status: [ Planning [ Design [ Engineering [1 Construction X Ongoing [ Other:

Estimated Start Date: N/A Estimated Date In Service: N/A

A. Total Funding Request ($000)
Capital: $66,400
O&M:
Retirement: $9,595

B.

O 5-Year Gross Cost Savings ($000)

[1 5-Year Gross Cost Avoidance ($000)
O&M:
Capital:

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

D. Investment Payback Period:
(Years/months)

Work Description:

This program focuses to replace several existing 13 & 27 kV circuit breakers installed in Con Edison’s
substations that currently are not rated to interrupt maximum fault. Circuit breakers will be replaced
where the maximum fault current exceeds their rating. It is currently a Con Edison rate plan
requirement to perform a minimum of 50 13kV or 27kV breaker retrofits per calendar year and
complete an average of 60 per year within a 3-year period). The Company currently targets a
combined total of 60 breaker replacements per year, which allows for the maximum number of
replacements per year within the delivery and resource constraints associated with this equipment.
Justification Summary:

Based on a 2017 analysis performed by the Company and verified by an independent consultant (ABB),
fault currents exceed breaker interrupting capability at 35 area substations. The analysis assumes a
worst-case scenario based on all the equipment in the station being online, a failure occurring across all
three phases at or near the station switchgear, and perfect conductivity between the phases at the
failure point.

Con Edison established a long-term system enhancement program to replace and/or upgrade all the
13kV and 27kV circuit breakers. Under this program, the priority is given to the stations where the
potential of over-duty is 10% or greater. The second priority is given to the substations where the
potential over-duty is between 3% and 10%. Finally, the substations with less than 3% potential over-
duty are being addressed as the third priority.

In addition, upgrading the existing equipment with state-of-the art, modern, rack-out type circuit
breakers will provide the capability to interrupt fault currents and maintain system integrity.
Completing these retrofits now will help meet reliability standards, lower life-cycle costs and reduce
forced outage rates. Additionally, this will extend the service life of the existing switchgear.
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Relationship to Broader Company Plans and Initiatives (e.g., Long-Range Plans, CLCPA Initiatives,
Risk Mitigation):

This program impacts the Enterprise Risks of Equipment Failures and Loss of a Substation. If a
breaker is not capable of interrupting fault current due to the failure of a distribution feeder (or other
piece of equipment), the breaker itself may fail and take out several pieces of equipment. During high
load periods this could lead to the overload and subsequent loss of a substation. This program reduces
the likelihood of both events.

Climate Change and Resiliency:

Distributed generation (DG) plays a part in the transition to clean energy and climate change
mitigation. In order for DG resources to connect to the distribution system, substation equipment must
be adequately sized to accommodate the increased source capacity. This program facilitates those
interconnections and is part of transitioning to a clean energy future.

2. Supplemental Information

Alternatives

Install a fault current limiting device at substations that are over duty - while there has been some
research & development activity in this area, currently there is no commercially available device that
meets system design requirements.

Risk of No Action
Equipment failure is possible if not replaced.

Non-Financial Benefits

Once stations are fully upgraded, it removes a potential barrier for Distributed Generation
interconnection with networks supplied by the station. In addition, at certain stations replacement of
the existing breakers with smaller, lighter, modern breakers allows for one person switching.
Summary of Financial Benefits and Costs (attach backup)

1. Cost-benefit analysis: N/ A

2. Major financial benefits

Benefits include the avoided cost of a possible environmental impact, damage to neighboring
equipment or property due to failure. Also, a typical replacement would be less costly than a failed
unit.

3. Total cost $66,400

4. Basis for estimate: Funding request is based on historical spend completing 60 breakers per year at a
unit cost around $230K per breaker

5. Conclusion: N/ A

Project Risks and Mitigation Plan
Risk 1: Outage scheduling conflicts with other initiatives.
Mitigation: Outages to be coordinated with the Sequencing Group at System Operations to potentially

incorporate other project/programs to avoid conflict with other program/ projects resulting in a more
predictable budget and manageable outage scheduling.
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Risk 2: Delays due resources support coordination.

Mitigation: Anticipate, schedule and pre-plan with resource requirements such as engineering, labor,
and construction and outages to avoid performance delays alignment conflicts.

Risk 3: Lack of alignment between resources support and outages.
Mitigation: Anticipate, schedule and pre-plan with resource requirements such as engineering, labor
and construction to avoid alignment conflicts with outages.

Technical Evaluation / Analysis: The earlier vintage 13kV and 27kV circuit breakers at Con Edison
substations have fault current interrupting ratings ranging from 20kA to 40kA in the 13kV Area
Substations and 30kA to 40kA in the 27kV Area Substations. Switchgear and circuit breakers currently
available on the market have a fault current rating of 63kA at 13kV and 44kA at 27kV. The review of
system fault currents at the area substations in the Con Edison system has indicated that for certain
13kV and 27kV circuit breakers, the available fault current exceeds the nameplate interrupting rating.
The switchgear bus, associated insulation, and protection equipment have been evaluated by
Engineering and are within the fault current rating of 63kA for 13kV switchgear and 44kA for 27kV
switchgear.

Project Relationships (if applicable) N/A

3. Funding Detail

Historical Spend

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

Capital 11,540 11,878 7,393 10,340 10,345

0&M |

Retirement 1,465 1,701 842 688 n/a
Total Request ($000):
Total Request by Year:

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

Capital 12,500 13,800 13,800 13,800 12,500

O&M*

Retirement 1,919 1,919 1,919 1,919 1,919
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Capital Request by Elements of Expense:

EOE 2022 2023 2024 2025 2026
Labor 1,875 2,070 2,070 2,070 1,875
M&S 6,327 7,480 7,490 7,494 6,792
Contract 238 273 265 263 255
Services
Other 468 0 0 0 0
Overheads 3,591 3,977 3,975 3,973 3,578
Subtotal
Total $12,500 $13,800 $13,800 $13,800 $12,500

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:
2021 2022 2023 2024 2025

o&M

Capital
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Central Operations / STO

2022-2026
1. Project / Program Summary
Type: [ Project X Program Category: X Capital [ O&M

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

Project/Program Title: Right of Way Roadway Access

Project/Program Manager: Ken Chu Project/Program Number (Level 1): 25502308

Status: [ Planning [ Design [ Engineering [1 Construction X Ongoing [] Other:

Estimated Start Date: Estimated Date In Service:
A. Total Funding Request ($000) B.
Capital: 5,000 O 5-Year Gross Cost Savings ($000)
O&M: [1 5-Year Gross Cost Avoidance ($000)
Retirement: O&M:
Capital:

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

D. Investment Payback Period:
(Years/months)

Work Description:

This program will target access road improvements which include installation of crushed stone in
conjunction with geotextile fabrics to address both the poor draining soils and the runoff issues. Design
details include the use of swales and water bars to direct water away from the road and neighboring
properties. Culverts will be installed at low-lying flood prone areas to redirect standing water across
the road. Realignment of the roadways will be required at some locations where the road has become
impassable.

Justification Summary:

Transmission Line Maintenance is responsible for inspection and maintenance of the Company's entire
overhead transmission system, located in Westchester, Putnam, Dutchess and Richmond Counties.
There are approximately 113 miles of right-of-way (ROW) access road to reach the lines and the
associated structures. Transmission Operations requires that these access roads be passable by truck to
facilitate the inspection and repair of the lines and structures as well as the ability to perform the
required vegetation management for the ROW.

The right-of-way access roads are unpaved and there are few storm water controls in place. Water
currently flows off the ROW and onto adjacent properties and roadways. In addition, portions of the
access roads have deteriorated due to environmental factors such as poor-draining soil and overland
water flow. The uncontrolled storm water has caused problems such as increased sediment runoff to
regulated water bodies and wetlands. It has also increased water runoff to adjacent property owners
resulting in complaints. The roads at these sites have become rutted, unstable and difficult for
Company vehicles to navigate, resulting in increased vehicle maintenance costs. Additionally, in low-
lying areas standing water accumulates, making the roads impassable, inhibiting natural drainage and
increasing the level and frequency of complaints from adjacent property owners.
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Based on site visits and inspections, approximately six of the 113 miles of access roads (5% of total) in
Westchester, Putnam and Dutchess Counties have been identified as being in need of improvement.
These sites are located along the K-Line, D- Line, E- Line, P- Line and L- Line

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

The program does not address any climate adaptation, mitigation or decarbonization concerns, and it
is not a CLCPA investment activity.

2. Supplemental Information

Alternatives
There are no other alternatives.

Risk of No Action
Not addressing these restricted access roads will prevent company vehicles from being able to access
transmission line equipment for necessary upgrades or emergency repairs.

Non-Financial Benefits

Summary of Financial Benefits and Costs (attach backup)
This is based on an average estimated cost.

Project Risks and Mitigation Plan

Technical Evaluation / Analysis

Project Relationships (if applicable)

3. Funding Detail

Historical Spend

Actual 2017 | Actual 2018 | Actual Actual Historic Forecast
2019 2020 Year 2021
(O&M only)
Capital N/A N/A N/A N/A N/A N/A
o&M
Retirement
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Total Request ($000):
Total Request by Year:
Request 2022 | Request 2023 | Request 2024 | Request 2025 | Request 2026

Capital 1,000 1,000 1,000 1,000 1,000
O&M*
Retirement

Capital Request by Elements of Expense:

EOE 2022 2023 2024 2025 2026

Labor 96 94 94 94 94
M&S 20 20 20 20 20
Contract 634 636 636 636 636
Services

Other 16 18 19 19 20
Overheads 234 232 231 231 230
Total 1,000 1,000 1,000 1,000 1,000

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:
2020 2021 2022 2023 2024

o&M

Capital
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Central Operations/ Substation Operations

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

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

Project/Program Title: Roof Replacement Program

Project/Program Number (Level 1): PR.2ES8200/

Project/Program Manager: TBA 10030246

Status: [ Planning [ Design [ Engineering [1 Construction X Ongoing [ Other:

Estimated Start Date: On going Estimated Date in Service: Ongoing
A. Total Funding Request ($000) B.
Capital: $18,216 [ 5-Year Gross Cost Savings ($000)
O&M: X 5-Year Gross Cost Avoidance ($000)
Retirement: O&M:
Capital:

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

D. Investment Payback Period:
(Years/months)

Work Description:

This program provides replacement of roofing on buildings and major equipment at Con Edison
substations, pumphouses and pressurizing plants, where the roofing has deteriorated or when leaks
are found. The Company has an ongoing program to inspect each of the 554 roofs approximately once
every five years (more frequently for older roofs, less frequently for newer roofs), averaging 100 roofs
per year. Many of our facility roofs have deteriorated and have been repaired numerous times. The
roof inspection program reveals which of our roofs have deteriorated beyond repair. Roofs are
replaced when needed. Typically, the two types of roof systems used are ethylene propylene diene
monomer (EPDM) and Kemper. EPDM roofs consist of a rubber membrane adhered to rigid insulation
which is fastened to the existing roof deck. The Kemper system consist of a primer applied to the
existing roof deck then a fleece layer saturated with polyester resins. Removal of existing roofing
materials will also assure any asbestos issues, if present, are alleviated.

Central Engineering has also established an inspection program to monitor and assess the structural
condition of substation facilities (external and internal) to ensure safe conditions for members of the
public, company employees and the equipment housed in the facilities. This request proposes the
establishment of a comprehensive maintenance program to correct material issues which can no longer
be addressed through routine maintenance. The impacted areas include major sections of the structure,
both interior and exterior, that are too significant to be addressed with minor repairs.

This program will replace approximately twelve roofs per year starting in 2023.
Justification Summary:

Roofs are fundamental components of substation facilities. The integrity of a roof is important to
maintain the reliability of equipment, as well as the safety of personnel working in the substation. In
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the face of changing weather patterns and the expectation of more extreme weather events, roofs will
need to be upgraded to maintain the reliability of substation equipment.

Roofs provide primary weather protection for power carrying equipment in substations and personnel.
Water intrusion into substation equipment can cause immediate issues like trip outs. Trip outs create
contingencies on the transmission and distribution systems that can lead to customer outages. Water
intrusion also causes long term issues like rusting. Rust can not only impact metal parts of equipment,
such as cladding on switchgear, but also copper control and protection lines installed in substations.
As copper lines rust, they create grounds on the DC control systems. These systems do not operate as
design when these grounds are present, and this can lead to trip outs and customer outages. Water
intrusion can also lead to unsafe conditions for personnel working in substations. Standing water from
leaking roofs can cause employees to slip and creates an unsafe condition for employees that are
performing electrical switching on nearby equipment.

In summary, roofs are important for the safe and reliable day to day operation of a substation. The
Company’s Climate Pathway projects more instances of extreme weather, including tropical storms
and other extreme rain events. Roofs that are in need of replacement provide a vulnerability to
substation equipment during these weather events. Water intrusion from tropical storms and other
weather phenomena can lead to trip outs on substation equipment and potentially cause customer
outages.

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

This program addresses the Substation Operations risk Major Storm. This program mitigates the
severity of a major storm impacting substation equipment. If a roof is upgraded and in reliable
condition, it is more likely to prevent water intrusion into substation equipment.

2. Supplemental Information

Alternatives

Repair existing roofs. This alternative would be a temporary solution at best and repairs would
increase in scope and cost on an annual basis. For roofs with a certain rating, as discussed below in the
Technical Evaluation, it provides an unacceptable service life and does not eliminate the potential
operational and safety concerns. Another less desirable alternative for this program is to cover with
tarps. This approach is not recommended as prolonged exposure to the elements will result in water
intrusion that will consequently result in further degradation of the roofing system. Since equipment
housed within the substation buildings is not designed to be exposed to the elements, water intrusion
will adversely affect the equipment, thereby affecting system reliability.

Risk of No Action

This work is required to avoid permanent damage to equipment, accelerated structural deterioration
and personal safety hazards.

Non-Financial Benefits

Increased reliability of equipment and facilities, eliminating possible inadvertent trips including
outages to equipment and customers, and reduced personal safety hazards.

Summary of Financial Benefits and Costs (attach backup)

1. Cost-benefit analysis: N/A
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2. Major financial benefits
This program will remove the need to make repeated O&M repairs to these roofs.

3. Total cost: $18,216
4. Basis for estimate: Historical average (since 2011) is ~$400K per roof project done under the
program. The program funding request is based on 12 roof projects per year.

5. Conclusion: N/ A

Project Risks and Mitigation Plan
Risk 1: Outage scheduling conflicts with other initiatives.

Mitigation: Outages to be coordinated with the Sequencing Group at System Operations to potentially
incorporate other project/programs to avoid conflict with other program/ projects resulting in a more
predictable budget and manageable outage scheduling.

Risk 2: Delays due resources support coordination.

Mitigation: Anticipate, schedule and pre-plan with resource requirements such as engineering, labor,
and construction and outages to avoid performance delays alignment conflicts.

Risk 3: Lack of alignment between resources support and outages.
Mitigation: Anticipate, schedule and pre-plan with resource requirements such as engineering, labor
and construction to avoid alignment conflicts with outages.

Technical Evaluation / Analysis:

In order to provide reliable service, we must maintain our electric delivery facilities in good working
condition and toward that end have continued the roofing program. This program is committed to
inspecting each of the 554 roofs every five years (more frequently for older roofs, less frequently for
newer roofs), averaging 100 roofs per year, and to repair or replace roofs as needed. The results from
the roof inspections determine if a particular roof can be repaired or needs to be replaced. The roofs are
rated on a standardized 1-9 scale, with 1 being a roof in excellent condition and 9 being a roof requiring
immediate attention. Roofs scoring 7 or above are scheduled for replacement, all others are repaired as
required. Generally, roofs scoring below a 7 can be effectively repaired to address issues found.
Repairs are short term fixes that will extend the life of the roof by a few years. Replacement roofs are
typically good for 20 years. Typically, roofs requiring replacement are not candidates for repair, except
on an emergency basis.

RATINGS DESCRIPTION

1. New Roof 1 to 2 years old, no work needed.

2. Roof more than 2 years old, no work needed.

3. Roof has no leaks, less than 5% of the roof area to be repaired. This also includes repairs to
gutters, drains, leaders, and painting of metal roof and debris removals.

4. Roof has no leaks, 5-10% of the roof area needs repairs.

Roof has no leaks, 10-20% of the roof area needs repairs.
Roof has leaks; up to 20% of the roof area needs repairs.
Roof has leaks; up to 40% of the roof area needs repairs.
Roof leaks and requires replacement. No structural damage to deck or framing.

XN
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accumulation.

9. Roof leaks are bad, and roof requires replacement. Structural damage to deck and/or framing
is present and represents a hazard to occupants and equipment.

Water intrusion due to roof leaks can result in equipment damage and affect substation reliability.
Standing water on floors and roofs causes slippery conditions and electrical hazards that are personnel
safety concerns. Prolonged exposure to water intrusion causes concrete spalling, corrosion of rebar,
and degradation of the structural integrity of the building. The installation of new roofing will
eliminate leaks and the operational and safety hazards associated with water intrusion and

Project Relationships (if applicable) N/A

3. Funding Detail

Historical Spend

Actual 2017 | Actual 2018 | Actual Actual Historic Forecast
2019 2020 Year 2021
(O&M only)
Capital 2,030 2,545 1,591 307 573
O0&M
Retirement 258 390 343 600 n/a
Total Request ($000):
Total Request by Year:
Request 2022 | Request 2023 | Request 2024 | Request 2025 | Request 2026
Capital $1,689 $4,800 $4,800 $4,800 $2,127
O&M*
Retirement
Capital Request by Elements of Expense:
EOE 2022 2023 2024 2025 2026
Labor 338 960 960 960 425
M&S 17 48 48 48 21
Contract 726 2,069 2,073 2,074 920
Services
Other 152 437 434 433 195
Overheads 456 1,287 1,286 1,285 565
Total 1,689 4,800 4,800 4,800 2,127
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

O&M
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Central Operations/ Substation Operations

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

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

Project/Program Title: RTU Upgrade Program

Project/Program Manager: Steven Bryan Project/Program Number (Level 1): PR.20987016

Status: [ Planning [ Design [ Engineering [1 Construction X Ongoing [] Other:

Estimated Start Date: Ongoing Estimated Date in Service: Ongoing
A. Total Funding Request ($000) B.
Capital: $11,040 O 5-Year Gross Cost Savings ($000)
O&M: [1 5-Year Gross Cost Avoidance ($000)
Retirement: O&M:
Capital:

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

D. Investment Payback Period:
(Years/months)

Work Description:

This program will upgrade remote terminal units (RTUs) at select substations. This program will also
upgrade Human Machine Interface (HMI) systems at select substations.

RTU:

There are three variations of RTUs installed in area substations - Tejas, Quindar (QEI), and Systems
Northwest (SNW). This program will upgrade Tejas and Systems Northwest type RTUs with Schneider
Electric SAGE 2400 or 4400 processors. Part of this upgrade will also include the replacement of the card
frame assembly while maintaining some existing hardware. All the Quindar RTU hardware will be
completely replaced with the Schweitzer Engineering Labs (SEL) AXION RTAC platform.

For the Schneider Electric application, the upgraded RTU will be functionally equivalent to the existing
unit. The field wiring for the status and analog panels will be left untouched and undisturbed. The field
wiring to the Relay Control Output panels will not be modified in any way. It will be simply lifted from
the existing Control Relay Panels and then reconnected onto the new Relay Panels using the same wire
landing positions.

For the Quindar RTUs, the existing RTU cabinet will be reused, and no new external wiring will be run.
The new SEL RTU will replace all internal hardware and will be wired to the existing terminal blocks in
the panel with the external connections. The SEL RTU come with a built in HMI and has the option to
replace the mimic board if desired.

Communications to the Energy Control Center (ECC) will use the existing frame relay communication
devices, which will be left in place. Two serial ports from the new RTU will connect to the redundant
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frame relay units. The point mapping will be replicated in terms of the ordered lists of status, analog
and control points but the upgraded RTU will be configured to use DNP3.0 protocol instead of the L&G
protocol currently in use. The ECC database for the upgraded RTU will be reconfigured for the DNP3.0
protocol.

Due to the short amount of time required to complete the Tejas/SNW retrofits, several can be done per
year. The work is discretionary based on which station is more critical. A high-level schedule would be
about three months for procurement, one month for design, and one week for construction.

The QEI RTU replacements have added work in rewiring all the internals of the cabinet, therefore it is
much more work to complete. A high-level schedule would be about one months for procurement, two
months for design, and five weeks for construction.

HMI:

The remaining portion of this program will replace GE HMI systems with up-to-date hardware and
software that follows the standard used by the Electrical Control Systems (ECS) group. The new HMI
system will contain substation hardened equipment, designed for both robustness and redundancy, to
limit the likelihood and impact of a component failure. The HMI includes the station one-line with
breaker indications and controls, metering values and alarms of critical equipment. It is used by the
substation operator for monitoring of the substation.

Justification Summary:

Current HMI and QEI RTUs installed in various Area Substations are based on an old design and are
experiencing component failures at a gradually increasing rate. The original equipment vendor no
longer exists as an entity or does not supply parts for these RTUs. Due to the age of these RTU units,
and that many of the board level components used in its design are obsolete, it is no longer possible to
obtain new spares or to repair boards that have failed.

The unavailability of spare replacement parts leaves Con Edison vulnerable to future failures. Any
other RTU components that fail in the future will either degrade the RTU functionality or totally shut
the RTU down (as in the case of a processor failure, for example). This risk needs to be eliminated
and/or mitigated.

Recently Con Edison has had failures of these units at various stations some of them were able to be
repaired, but not without significant down time. Other stations are currently in the replacement
process, at which point its spare parts can be used. This is expected to continue until all units have
been upgraded.

Recently, several GE HMI systems at substations (such as White Plains, Mott Haven and Trade Center,
etc.) have begun to exhibit hardware and software failures, e.g., “Stale Data Alarm”. Nine stations
contain systems of a similar build and age and it is expected that additional failures will follow.

When an HMI failure occurs (e.g., issue with “stale” data), it requires a reboot of the HMI server or in
more severe cases, a power cycle of the physical server. An HMI system failure reduces or eliminates
the ability of the SCADA system to transmit data, which has a significant impact on substation
operations. In such cases, the station must be controlled manually in coordination with the ECC.
Meanwhile, the operators cannot be certain that the HMI is properly reporting all alarms, indications,
and controls.
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The new system will provide reliable, safe, and secure control and supervision for the power
substations, and allow for its unmanned operation. The new Automation System will communicate
with existing protection Intelligent Electronic Devices IEDs, Input / Output hardware, and the Energy
Control Center (ECC). The new Web-based HMI system will be designed as open architecture, and
modular, comprising only of standard elements performing standard functions and using certain
communication protocols.

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

This program impacts the Substation Operations Departmental Risk of Equipment Failures. This
program reduces the likelihood of equipment failures by proactively replacing legacy RTU and HMI
systems prior to failure.

2. Supplemental Information

Alternatives

* Alternatives: The alternative would be to replace each RTU as it fails. During the time in which a
replacement is procured, the station will not be controlled by the ECC. This means that the station will
have to be staffed 24 hours a day. Due to how long it might take for the manufacturer to build the
replacement unit, it could be months before it is replaced. This is not recommended.

The alternative would be to maintain the existing HMI systems. Maintaining the existing systems does
not address the ongoing issues because they are caused by obsolescence. As such, the company could
expect to continue to see periodic HMI system failures. These failures reduce the reliability of
substation data provided by these devices, requiring the relevant substation to be manned full time. In
addition, these HMIs lack manufacturer support (e.g., Windows 2000/ XP operating system is no
longer supported), and lack of spare parts, such as PLA viewer workstation HDD, which is no longer
available. For these reasons, continuing to maintain the existing GE HMIs is not recommended.

Risk of No Action
No action can result in an unexpected and unprepared RTU failure. It would result in the station
having to be staffed 24 hours a day until it is replaced.

HMI system failures reduce or eliminate the ability to access critical substation information, which
impacts substation operations. In such instances, the station must be controlled manually as well as
from the ECC. Meanwhile, the operators do not receive critical information about whether the
substation is properly reporting all alarms, indications, and controls.

Non-Financial Benefits

The non-financial benefits include increased reliability and efficiency.

Ensure ECC accurate and effective monitoring and control of substations. Outage times and
maintenance costs associated with the new web-based HMI system will also be reduced significantly.
The substation operators will have new graphic displays connected to the HMI computer which will
display equipment status, control, alarming, and metering.

Summary of Financial Benefits and Costs (attach backup)
1. Cost-benefit analysis: N/ A

2. Major financial benefits N/A
These upgrades will prevent major equipment from being damaged under failure conditions
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3. Total cost $11,040

4. Basis for estimate: The annual funding for this program is based on a unit cost estimate of $300K-
$400K for an RTU (assumed 2-3 units per year) and $1.5M for an HMI upgrade (1 unit per year)
5. Conclusion: N/ A

Project Risks and Mitigation Plan
Risk 1: Outage scheduling conflicts with other initiatives.

Mitigation: Outages to be coordinated with the Sequencing Group at System Operations to potentially
incorporate other project/programs to avoid conflict with other program/ projects resulting in a more
predictable budget and manageable outage scheduling.

Risk 2: Delays due resources support coordination.

Mitigation: Anticipate, schedule and pre-plan with resource requirements such as engineering, labor,
and construction and outages to avoid performance delays alignment conflicts.

Risk 3: Lack of alignment between resources support and outages.
Mitigation: Anticipate, schedule and pre-plan with resource requirements such as engineering, labor
and construction to avoid alignment conflicts with outages.

Technical Evaluation / Analysis: The replacement of the GE HMI systems will improve substation
functionality and reliability by providing the station operator with modern state of the art units. The
new HMI system will contain substation hardened equipment, designed for both robustness and
redundancy, to limit the likelihood and impact of a component failure.

Project Relationships (if applicable) N/ A

3. Funding Detail

Historical Spend

Actual 2017 | Actual 2018 | Actual Actual Historic Forecast
2019 2020 Year 2021
(O&M only)
Capital 1,645 239 210 127 558
o&M
Retirement 0 0 6 0 n/a
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Total Request ($000):
Total Request by Year:
Request 2022 | Request 2023 | Request 2024 | Request 2025 | Request 2026
Capital $1,000 $2,510 $2,510 $2,510 $2,510
Oo&M*
Retirement
Capital Request by Elements of Expense:

EOE 2022 2023 2024 2025 2026
Labor 296 749 749 750 754
M&S 298 748 748 748 748
Contract 40 100 100 100 100
Services
Other 40 100 100 100 100
Overheads 326 813 812 812 807
Subtotal
Total $1,000 $2,510 $2,510 $2,510 $2,510

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

Capital
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2022-2026
1. Project / Program Summary
Type: U Project X Program Category: X Capital 00 O&M O Regulatory Asset

Work Plan Category: [0 Regulatory Mandated [] Operationally Required X Strategic

Project/Program Title: Selective Undergrounding

Project/Program Number (Level 1): 20470148,
21282229, 25383821

Status: X Initiation [1 Planning O Execution [0 On-going OO0 O Other:

Project/Program Manager:

Estimated Start Date: 2023 Estimated Date In Service: 2023

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

A. Total Funding Request ($000)
Capital: $345,000

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

The Selective Undergrounding program entails the implementation of Con Edison’s climate adaptation
strategy to mitigate the scale of outages and make the Con Edison system more resilient. The program
will identify and prioritize problematic and vulnerable sections of Con Edison’s overhead distribution
system for potential undergrounding to meet the stated program goals below. Approximately twenty-
four (24) miles of overhead distribution will be converted to underground distribution in 2023-2025 at
the estimated unit cost of $10 million per mile.

During the initial phases of the program, the dedicated program team will determine the optimal
undergrounding design and how best to address the identified/ prioritized spurs for undergrounding.
The solution could range from:
1) selectively undergrounding a problematic portion of the spur
2) selectively undergrounding a portion of the spur and creating a tie to a neighbouring circuit,
and/or
3) to selectively undergrounding the entire spur segment.

There will be detailed engineering and constructability reviews to determine the best mitigation
actions to address the spur segment. This analysis will coincide with evaluating alternatives for
undergrounding, such as enhanced vegetation management, reclosers or express aerial cable which
may mitigate the cause of poor performance with lower cost.

The objectives of this program are to:
e Improve the overall climate resiliency of the Con Edison overhead distribution system in the
face of increasingly frequent and intense weather events
e Improve Con Edison’s major event restoration performance on a system-wide and local basis
through the elimination of long-duration, low customer impacted outages and via
optimization of restoration crews across the entire system
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e Support Con Edison’s goals of environmental and economic justice through the prioﬁa%gtfo'r? or
of spurs to be underground based upon poverty and ethnic minority indices

While Con Edison is currently conducting three undergrounding pilots throughout the service
territory, the costs associated with this expected program will require location specific analysis
regarding feasibility, design constraints, customer connection complexity, among other factors. The
Company is also incorporating disadvantaged community data into the model used to determine
prioritization of locations for undergrounding.

This program is expected to become a “standard toolkit solution” for Con Edison as part of the
Company’s climate change vulnerability improvement strategy. Individual undergrounding projects
may require up to a year from the point of prioritizing a potential undergrounding spur, through
feasibility assessment, design, customer outreach, and construction.

Justification Summary:

Climate change is presenting increasing risks to the current electrical distribution system. Con
Edison’s plan is to improve climate change resiliency alongside the existing focus on system reliability.
Given the increasing frequency and magnitude of severe weather events and its associated impacts,
resiliency efforts need to increase commensurately. Developing a plan to identify, prioritize, and
execute on selective undergrounding will provide a core component to Con Edison’s long term
resiliency improvement strategy.

To make the Con Edison system more resilient from the impacts of severe weather events, a solution is
necessary that allows more the system to remain in service in severe weather conditions and increases
the overall rate of restoration of customers. The existing solutions, that include traditional system
hardening (build to higher wind speeds / flood level standards) and enhanced vegetation
management (e.g., wider clearances and / or more frequent trimming cycles), focus on the more
traditional question of how to make the system more reliable. This Selective Undergrounding program
focuses on improving the overall system resiliency. Undergrounding of the existing overhead power
lines presents a way to accomplish the main objective for the faster overall restoration of customers.

After assessing the various approaches to accomplish the main objective, the selective undergrounding
of overhead spurs was determined to be the optimal solution. The traditional approach would favour
undergrounding the “main run” of primary distribution lines. Since the main run is the supply for
each circuit, selectively undergrounding this portion benefits more customers and has a more direct
impact on the system level performance. However, the main run is typically fed from two sources
whereas spurs are generally fed from one. On the main run damage on a small portion can be “cut
clear” and the majority of customers restored. This is not an option for similar damage at the
beginning of a spur in which repairs must be completed to restore customers. Under this proposed
program the typical storm restoration strategy would continue to target road clearance and restoring
the main run of primary distribution lines. As these circuits are energized, the undergrounded spurs
having avoided significant damage could now more easily be restored. This will advance total
restoration. A key cause for the long duration of restoration is necessarily restoration work is
prioritized to restore as many customers as quickly as possible. To do this, repair work is executed in
order of largest customer outage to smallest. Since repairs on spurs impact less customers, these
would be some of the last repairs to be completed. They tend to be more difficult to fix (restoration
crews generally have easier access to the main run of primary lines as compared to spur lines), and
restore fewer customers once completed compared to repairs on main runs. Undergrounding of the
spurs shortens the overall storm restoration response by potentially eliminating outages from
happening (reducing the overall number of customers impacted) as well as freeing up crews to work
on more effective (i.e., - more customer impacted) portions of the restoration.

For the reasons outlined above, spur segments should be targeted for undergrounding to meet Con
Edison’s goal of becoming more resilient as the Company adapts to climate change.
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Relationship to Broader Company Plans and Initiatives (e.g. Long-Range Plans, CLCPA Initiatives,

Risk Mitigation)

The undergrounding program is linked closely to Con Edison’s strategic plans and climate adaptation
strategy. As stated in the current long-range plan:

Over the next 20 years, [Con Edison] will implement a host of new capabilities that will increase the
delivery system’s flexibility and enable customers to better manage their energy use and costs. The
bulk of our investment in new capabilities falls within two broad plans: our grid modernization plan
and our customer engagement plan. As part of both plans, [Con Edison] is also working with
policymakers and other stakeholders to evaluate alternatives to the current rate structure that would
more effectively promote efficient use of the electric delivery system.1

The undergrounding plan will support Con Edison’s goals on both counts of grid modernization and
customer experience improvement. The process of identifying and prioritizing spurs for
undergrounding will be conducted as another tool of the grid modernization effort, meaning data
analytics and localized resources can and will be levered in conjunction with undergrounding.
Similarly, undergrounding will further the goal of improving customer engagement. Given that
customer experience is heavily affected by outage events, the undergrounding program will both
avoid outages and also improve the ability for the Company to respond more efficiently and rapidly
when outages do take place.

2. Supplemental Information

Alternatives

Alternative 1 description and reason for rejection

Aggressive vegetation management has historically been and will continue to be the first line of
defence against storm related outages. However, since the intensity of storms is increasing due to
climate change, further enhanced vegetation management would require removal of more hazardous
trees and further expansions of the clearance zones (beyond the current right-of-way). It is also
unlikely to be sufficient to address other causes for outage.

Alternative 2 description and reason for rejection

A second alternative is to continue hardening the overhead system. Installation of stronger poles and
aerial cables to higher construction standards can help the system withstand higher wind speeds and
potentially some number of tree limb caused outages. However, the risk for outage from weather
exposure is not eliminated, only reduced.

As this program is “selective” in nature, it is intended to identify specific spurs or spur segments
which are optimal recipients of undergrounding. This program will rank spurs by performance and by
customer attributes. Spurs with lower ranking targets may be hardened in the intermediate years prior
to eventually being undergrounded.

Alternative 3 description and reason for rejection

Underground the entire Con Edison overhead system. This would mitigate a large portion of the
weather and climate related risks. This blanket undergrounding approach however, will be very costly
in terms of physical work to be done and time needed to carry out. The undergrounding of the entire
system will improve overall system resiliency and reliability but will be amongst the most intrusive
and expensive options to address the risks faced.

1Source: ConEdison Electric Long Range Plan 2019-2038, January 2019.
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If no actions are taken, Con Edison’s overhead system and customers will still be exposed to weather
related risks. This could lead to more frequent and increased outages and decreased customer
satisfaction.

Risk 1

Customer well-being is a risk that is present from a decision not to pursue this program. The
prioritization methodology emphasizes undergrounding spur circuits for the most vulnerable
customers. These are the customers who may not be able to afford evacuating, a generator, nights in a
hotel, or a refrigerator full of spoiled food. As storms become more frequent and severe, the health and
safety of these customers’ needs to be prioritized.

Risk 2

Overhead distribution spurs will see increasing risk of damage and service losses as climate change
driven events intensify in magnitude and frequency. As storm systems effect larger areas of the US,
mutual assistance resources will become more difficult and costly to engage.

Risk 3

Reflective of Con Edison’s climate change vulnerability report as well as numerous other third-party
studies of climate change impact on the electrical grid, the most vulnerable sections of Con Edison’s
overhead network can only be protected to a limited extent as long as they remain overhead and
subject to weather exposure. As conditions worsen over time, keeping the system in its exact current
state may result in longer and more severe outages.

Non-Financial Benefits

e Increased resilience

e Increased safety for most vulnerable customers

e Increased customer satisfaction

e Improved restoration crew repair efficiency and dispatch

e Stronger relationships with communities, municipalities, and regulators

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

2. Major financial benefits

The primary financial benefit of the program will be reduced cost of restoration.

The calculated benefits will need to be estimated based upon the current pilot programs in progress.
As the storm restoration curve becomes shortened, a further analysis will be needed on the reduced
cost of mutual assistance labor needs.

3. Total cost

The total cost of the program is yet to be determined pending further findings from the pilot projects.
Con Edison plans initiate this long-term program in 2023 and which is expected to invest $240 million

from 2023 - 2025. Prior to the Selective Undergrounding program initiating and then ramping up, an
organizational structure will be created to manage all components of this program. Customer and
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Stakeholder Outreach, Marketing, Engineering design and prioritization, Project Managementiand-° ©7
Construction.

4. Basis for estimate
Based on the estimates for the pilot installations, it will cost approximately $10 million per mile to
convert overhead distribution lines to underground distribution lines.

5. Conclusion

The projects should be done in instances where there is a clear benefit for the customer and a calculable
challenge related to the specific section of the system which is vulnerable to major storms. Con Edison
will be able to learn from other utilities across the US which have pursued similar programs with great
success as well as from pilot programs conducted by Con Edison. Additionally, throughout the
program results will be evaluated and learnings applied.

Project Risks and Mitigation Plan

Risk 1 - Lack of customer engagement

The most substantial risk is related to customers withholding necessary easements needed for project
completion. This can add significant time to the project schedule and require potential reworking or
redesign of a portion of the project, which can further exacerbate the schedule impact.

Risk 1 Mitigation plan

This risk can be mitigated through a variety of efforts, but most important is that this program become
a core component of Con Edison’s long-term strategy and therefore be driven internally by a dedicated
team across engineering, customer communications, legal, regulatory, strategy, and marketing. All
functions must work in concert to de-risk potential roadblocks to a project efficiently progressing from
feasibility analysis through construction. Second, Con Edison has, and will continue to make, use of
lessons learned from peer utility undergrounding programs as it relates to design, customer planning,
and execution strategies. Third, detailed tracking of project progression over time (including lessons
learned from the pilots) will be critical to maintain cost accuracy over the 10+ years of this anticipated
program.

Considering the impact that undergrounding may have upon customers in terms of trenching,
excavation, changing of tap line connections etc., customer’s willingness to participate is critical. If
customers do not provide approval, a project may fail. As such, customer outreach and proper
sequencing of outreach is critical. Depending on the specific portion of the service territory, Con
Edison will need to establish clear and consistent channels to communicate the benefits of this program
through the appropriate municipalities as well as individually with customers. Conducting this
outreach early in the process will provide to the opportunity to alleviate any customer concerns or
assess whether a certain project is not feasible before meaningful time and capital is expended.

Risk 2 - Inability to achieve scale and standardization

The second substantial risk to the program is not being able to execute the engineering and/or
construction at the planned scale, relying on existing resources as currently organized. This could have
additional consequences in terms of standardization of design and equipment used, or in the
construction methods and techniques used. Without engineering and construction resources scaled to
scope, there will be risks to current construction costs, future repair and maintenance costs (due to
potential lack of standardization in engineering, design, and construction). This could significantly
alter the project costs.

333
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Risk 2 Mitigation plan
This risk can be mitigated by deploying a dedicated team, similar to the mitigation plan for Risk 1. This
dedicated team would be scaled to scope and bring about a specific set of knowledge drawn from peer
utility undergrounding programs as well as previous projects completed at Con Edison.
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Technical Evaluation / Analysis
Con Edison developed a quantitative model as well as the qualitative justification for this program.
This analysis reflects a combination of environmental, demographic, and system performance data to
determine spur rankings for undergrounding. The investigation calculates the implied improvement
of total system restoration from previous storms (such as Isaias). This analysis is flexible such that it
can be updated over time with tree density / hazard tree data, socio-economic data, and major storm
restoration performance. The focus of this analysis and justification was on improving system
resilience which is quantitatively reflected by customer minutes of interruption (CMI) following major
events and the customer experience.

Project Relationships (if applicable)
In order to maximize benefit, this program should be incorporated with existing hardening and
resiliency capital programs and customer engagement initiatives. The undergrounding program will
entail involvement and leadership from a broad cross section of the company, from engineering to
customer outreach to regulatory and legal. Establishing a dedicated team within Con Edison to
spearhead this program may be desired.

3. Funding Detail

Historical Spend

Actual 2017 | Actual 2018 | Actual Actual Historic Forecast
2019 2020 Year 2021
(O&M only)
Capital 2,084 140 70 14 3,743
O0&M
Regulatory
Asset
Total Request ($000):
Total Request by Year:
Request 2022 Request 2023 Request 2024 | Request 2025 | Request 2026
Capital 5,000 60,000 80,000 100,000 100,000
O&M*
Regulatory
Asset
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Capital/Regulatory Asset Request by Elements of Expense:

EOE 2022 2023 2024 2025 2026
Labor 1,000 11,500 15,300 19,100 19,100
M&S 1,200 14,100 18,900 23,600 23,600
Contract 1,200 14,900 19,900 24,800 24,800
Services
Other 0 200 200 300 300
Overheads 1,600 19,300 25,800 32,200 32,200
Total 5,000 60,000 80,000 100,000 100,000

Total Gross Cost Savings / Avoidance by Year:
2021 2022 2023 2024 2025
O&M Savings
O&M Avoidance
Capital Savings
Capital Avoidance
Total Ongoing Maintenance Expense by Year:
2021 2022 2023 2024 2025
O0&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:

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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1. Project / Program Summary

Type: U Project X Program

Category: X Capital [1 O&M

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

Project/Program Title: Shunt Reactor

Project/Program Manager: Robert Szabados

Project/Program Number (Level 1):
10032010, 10035763

Status: [ Planning [ Design [l Engineering [1

Construction X Ongoing [ Other:

Estimated Start Date: Ongoing

Estimated Date In Service: Ongoing

A. Total Funding Request ($22,650)
Capital: $22,650

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

compensation.

Units per Year:

O&M: [1 5-Year Gross Cost Avoidance ($000)
Retirement: O&M:
Capital:
C. 5-Yegr& Cli/rll-gomg Maintenance Expense ($000) D. Investment Payback Period:
Capital: (Years/months)
Work Description:

This program is for the installation of Shunt Reactors on primary feeders to provide compensation for
overvoltages on a back feed condition that could damage company and customer equipment within the
Brooklyn/Queens and Staten Island load areas where feeders have been determined to need

The plan for the Brooklyn/Queens region is to install approximately 18 reactors per year. Currently,
there are 170 feeders from a recent compensation study that require compensation and a shunt reactor.
The plan for Staten Island region is to upgrade one shunt reactor and install one new shunt reactor each
year until the year 2025. The projected schedule is as follows:




Exhibit_(EIOP-3)
Schedule 3
Page 220 of 333

Brooklyn/Queens
Year | Projected Number of Shunt Reactors
2021 18
2022 18
2023 18
2024 18
2025 18
Staten Island
Year | Projected Number of Shunt Reactors
2021 2
2022 2
2023 2
2024 2
2025 2

In addition to the required installations, it is estimated that two replacement units per year for these
regions will be required.

Justification Summary:

Shunt Reactors are required to be installed on selected 27kV and 33kV feeders as per Company
specification EO-2069. The installation of these reactors is required in order to prevent over voltages,
which would damage Company and customer equipment during back feed conditions.

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

This project reduces the risk of damage to customer’s equipment, while also reducing risk to system
components and improving feeder processing time. The combined mitigation of damage to system
components and reduction in feeder processing time increase the system overall resiliency.

The Risk Management sub-section of the Electric Long-Range Plan (ELRP) states that part of the
minimization of risk to employee and public safety is "proactive replacement of high-risk components"
and the use of "data and analytics to prioritize our response to any potential problems revealed". The
Shunt Reactor program does just that for the 27kV and 33kV network feeders in Brooklyn, Queens, and
Staten Island.

2. Supplemental Information
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Alternatives

Alternative 1 description and reason for rejection

The only alternative to installing shunt reactors is to deploy crews during abnormal back-feed
conditions to block open network protectors in order to eliminate the over voltages. However,
this does not fully protect customer equipment from damage since over voltages will persist
until crews find and correct the back-feed condition. Due to the large number of network
transformers on a feeder it is not a practical solution.

Installing shunt reactors limits over voltages and reduces the potential for damage to customer

equipment and Con Edison equipment. In addition, shunt reactor installation improves feeder
processing productivity.

Alternative 2 description and reason for rejection

Alternative 3 description and reason for rejection

Risk of No Action
Risk 1

A 27 kV and 33 kV network feeder that is not properly compensated with a shunt reactor has
the potential to cause over voltages on the secondary system and primary feeders during a back
feed condition. The magnitude of the over voltage condition could result in more than 140 Volts
line to neutral on the secondary side of the back feeding transformer, and 20% to 40%
overvoltage condition on the primary back fed feeder. These overvoltage conditions have the
potential to do damage to the Company’s equipment as well as customers’” equipment.

Risk 2

Risk 3

Non-Financial Benefits

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

2. Major financial benefits

3. Total cost




Exhibit_(EIOP-3)
Schedule 3
Page 222 of 333

4. Basis for estimate
The estimate for this project is based on the historical cost of performing similar work.

5. Conclusion

The cost of the program includes the installation of new vaults, installation of ducts, and the
installation and splicing of new primary cable. When feasible, existing vacant vaults will be used
to minimize the cost of this work. When no vacant vaults are available, a new vault will be placed
as close as possible to existing manholes in order to minimize the length of the duct run and
associated costs. Compensating for overvoltage on the primary feeders will also prolong the life
of primary cables and transformers since they will not see excess overvoltage during their life
cycle. Overvoltage conditions have the potential to lead to equipment damage at customer
locations and result in a customer claim for damages and loss of use of that equipment.

Justifications: Customer Service - mitigates risk of damage to customer equipment, mitigates
risk of widespread loss of service.

Project Risks and Mitigation Plan

Risk 1 Mitigation plan

Risk 2 Mitigation plan

Technical Evaluation / Analysis

A back-feed condition in a network system is an operating problem which occurs because,
occasionally, a network protector will fail to open when the network primary feeder is taken out
of service. When this occurs, the primary feeder remains energized from the network although
it is disconnected at the area substation. Under this condition, the back-feeding transformer will
supply the cable charging kVA of the network primary feeder and the magnetizing kVA of all
the transformers connected to the network primary feeder. The network primary feeder
charging kVA are the result of the cable capacitance to ground (capacitive kVA) and the
magnetizing kVA are due to transformer excitation requirements (inductive kVA). For a 27 or
33 kV network primary feeder, the cable charging kVA are usually far in excess of the
magnetizing kVA of the transformers connected to the feeder. As a consequence, the charging
KkVA that are not compensated by the magnetizing kVA will raise the voltage in the network
secondary mains that supply the back-feeding transformer, particularly so in its immediate
vicinity. By transformer action, the network primary feeder will also experience the overvoltage
condition. It is necessary, therefore, to install shunt reactors to limit back-feed over-voltages to
safe values for customer and company equipment.
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None.

Project Relationships (if applicable)

3. Funding Detail

Historical Spend

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

Capital 319 1,038 359 634 75
o&M
Retirement

Total Request ($000):

Total Request by Year:

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

Capital 2,500 5,000 5,000 5,000 5,150
O&M*
Retirement

Capital Request by Elements of Expense:

EOE 2022 2023 2024 2025 2026

Labor 348 696 696 696 717
M&S 338 676 676 676 696
Contract
Services 935 1,870 1,870 1,870 1,927
Other 28 56 56 56 58
Overheads 851 1,702 1,702 1,702 1,753
Subtotal 2,500 5,000 5,000 5,000 5,150
Contingency**
Total 2,500 5,000 5,000 5,000 5,150

Total Gross Cost Savings / Avoidance by Year:

2021 2022 2023 2024 2025

O&M Savings
O&M Avoidance
Capital Savings

Capital Avoidance
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Total Ongoing Maintenance Expense by Year:
2021 2022 2023 2024 2025

O&M
Capital

*If whitepaper is supporting a capital project/ program this refers to implementation O&M
**Please refer to the Corporate Contingency Guidelines

4. Definitions

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.

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/maintenance if capital isn’t deployed)
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Electric Operations / DE

2022-2026
1. Project / Program Summary
Type: [ Project X Program Category: X Capital [ O&M

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

Project/Program Title: Smart Sensors

Project/Program Manager: Andrew Reid Project/Program Number (Level 1): 24388419

Status: X Planning [ Design X Engineering [1 Construction [ Ongoing [] Other:

Estimated Start Date:1/1/2020 Estimated Date In Service: Ongoing
A. Total Funding Request ($72,003) B.
Capital: $72,003 O 5-Year Gross Cost Savings ($000)
O&M: [1 5-Year Gross Cost Avoidance ($000)
Retirement: O&M:
Capital:

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

D. Investment Payback Period:
(Years/months)

Work Description:

Recent advances in sensing and communications technologies provide utility operators and planners
unprecedented visibility and information about system assets. Fortunately, we are not “starting from
scratch” as the Company has been - and is currently - deploying sensors across the energy system, i.e.,
electric, gas and steam.

At Con Edison, we are strengthening our focus on sensing platforms to monitor underground
structures and the assets within the structure, e.g. cables, transformers, network protectors, etc., and
remotely manage control inputs. As more and more sensors are deployed, more and more data is
generated. The Company seeks to leverage data to develop new analytical solutions to draw even
greater knowledge and understanding that can lead to step change improvements in public safety,
operational excellence, and customer experience.

In order to achieve these objectives, the company has defined sensor as a device that detects or
measures an electrical or physical property or status of our infrastructure and transmits that data to the
Company over selected communications infrastructure. The sensor may be single and/or multi-
functioning and perform an action or configuration adjustment in response to control commands or
automatically in response to sensor measurement.

To maximize the value of this technology and increase visibility at the grid edge, Con Edison plans to
build upon and expand our existing sensor platforms through new sensor hardware and data analytical
solutions as part of the Grid Innovation effort. Specifically, Con Edison will (1) deploy structure
observation systems that monitor structures or any other asset for energized objects and manhole event
precursor environmental changes using innumerable types of sensors and (2) expand sensing capability
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at network protectors by adding condition monitoring (e.g. pressure sensing) and enable software
algorithms (e.g., Network Auto Exercise) to improve reliability of the network protector.

Structure Observation System (SOS)

The SOS is a general platform that offers several integrated sensors and makes the evolution of software
and hardware easier. This includes both the integrated environmental monitoring solution as well as a
platform for integrating other equipment sensors and algorithms. A platform approach enables faster
iterations of the sensing solution depending on the environment it is deployed, making scaling easier
and reducing costs.

Environmental monitoring sensors may include but not limited to,
e Combustible gas sensor
e Ambient temperature sensor
e Visible and infrared imagery
e Contact voltage sensor

Integrated equipment sensor devices include but not limited to,
e Smart crabs
0 Measurement of current from each connected pocket of a secondary crab. These
measurements will be analyzed for maximum and average loading to support planning
decisions of cable and crab replacement and reinforcement. The smart secondary crab
will also capture significant short-term changes to indicate whether an immediate
response may be required. This is possible by observing when appreciable current
drops to zero, indicating a limiter has blown open.
e Smart primary splices
0 Primary distribution cable splices with embedded sensors will provide the Company
with more information on the primary network and condition of primary cable and
splices. The sensors will improve employee/public safety, provide data to monitor the
health of network primary assets, and improve feeder restoration. The sensors may
include status of feeder (energized/de-energized), voltage, current, phase angle,
temperature, and presence of partial discharge. Partial discharge monitoring will
provide information on the condition of both the splices and the cable it is joining. The
information collected from these sensors will be used in stages.

The SOS will transmit the environmental sensor data it collects, in addition to information from smart
equipment sensors, over a wired network or secure wireless network, such as Radio Frequency (RF),
e.g., Cellular or Advanced Metering Infrastructure (“AMI”) network. The data will be securely received,
processed, and analyzed by the Company’s Enterprise Data Analytics Platform (“EDAP”), for several
uses:

¢ Immediate for operational use for imminent equipment failures

e Short term for inspection, repair, and program optimization

e Long term for optimized capital planning

In some cases, vendor supplied, or third-party applications could be used to ingest, store, and perform
analytics as well as perform sensor device management. The sensor data and associated analytics will
then be accessible by Con Edison within the vendor’s platform or transferred from the vendor to Con
Edison for storage and further analytics.

The combination of the environmental sensing and data transmission functionalities presents an
opportunity to transform the way the Company monitors its assets and maintains situational awareness.
In lieu of a single data point collected every eight years through an inspection cycle the Company will
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have a history of data through its sensor platforms as well as on-demand visibility. In the future, this
increased visibility and functionality will allow the Company to make improvements to our inspection
programs using continuous remote monitoring.

Currently, the detection and mitigation of underground electrical abnormalities is mandated by New
York Public Service Law §65(15) Case 04-M-0159. The Order is currently fulfilled through a manual
inspection process. The primary goal of this capital expenditure is to improve detection capabilities,
periodicity of detection and program efficiency and effectiveness by directing more resources to
proactive work. A partial or full transition of the inspection program to a virtual approach, relying on
sensor platform and data analytics, would occur after establishing performance as equivalent if not
improved over the current manual process and include notification to regulators.

The installation of SOS monitoring devices may occur with routine and targeted work selected for safety
and reliability. Targeted Company and non-Company locations may include statistical safety for

manhole events and energized objects as well as for reliability such as structures with multiple feeders.

The planned annual equipment deployed in this program includes:

Equipment Approximate #
of units
Structure observation system 2500
Splices with sensing ports 250
Voltage detectors for use with sensing splice 20

Network Protector (NWP)

The NWP is a general platform that offers several integrated sensors and makes the evolution of software
and hardware easier. This includes both the integrated pressure, temperature solution as well as a
platform for integrating other equipment sensor data and algorithms.

e NWP Pressure Sensors
0 The Company is nearing the completion of the deployment of pressure, temperature,

and oil (“PTO” sensors) on underground network transformers. Building off that
success , this project will add the pressure sensors to submersible network protector
(“NWP”) housings. . The pressure sensor would help to determine if there is a leak or
fault in the NWP housing. The NWP pressure sensors require a communication
channel to backhaul the asset data. Pressure sensors would be connected on locations
with existing SCADA communications.

e NWP Auto Exercise
0 Company operations continue to be impacted by ABF events. The Auto Exercise effort
aims to reduce the ABF rate by intermittently operating network protectors in service.
AE is enabled via a software update within the network protector relays with 25 point
boards. Other locations will require additional cables. Misoperations can be addressed
prior to feeder outages by dispatching crews to perform maintenance thereby reducing
ABF events.

The planned annual equipment deployed in this program includes:

Equipment Approximate #
of units
Network protector housing pressure sensor 300
Auto Exercise 400
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The installation of network protector pressure sensors and auto exercise may occur with routine and
targeted work selected for reliability.

Justification Summary:

Provide an understanding of why the project/program should be done. Give a detailed description of the
situation background and work to be completed. If it is a primary driver for doing the work, include a
discussion of the ERM addressed by the project or program. Be sure to include financial and non-financial
benefits.

One of the defining features of the Grid Innovation program is using sensing technology to provide
greater situational awareness of the electric system, and then using data analytics and advanced
management systems to more effectively plan and operate the system. This acceleration of sensing
technologies, currently deployed on a targeted reliability-focused basis, will develop the above
capabilities more quickly. The deployment of these sensors offers public safety benefits, operational
efficiencies, and potential cost savings. Each sensor serves a specific purpose with specific benefits,
described below:

Structure Environmental Monitoring

As demonstrated in its pilots, the SOS” environmental monitoring provides safety and reliability
benefits. The goal of the program is to effectively replace the need for physical inspections by
providing critical system data needed to migrate to data driven maintenance. It will provide
operators, engineers, and planners with insight into system performance and how they manage it,
resulting in greater safety and reliability.

In addition to the improvements in public and employee safety, the increased grid edge visibility, to
the extent that it can remotely perform structure inspections, could provide cost savings. Once remote
monitoring is proven successful and fully deployed, the Company expects the majority of its high
priority structure inspections to be done virtually - eliminating the need for costly labor consuming
practice of site visits.

The ability to rapidly respond to an underground electrical cable failure will potentially reduce
collateral property damage, evacuations from carbon monoxide, and injury. In an average year, there
are over 2,000 manhole events. While a majority of cable failures are singular and isolated, some
failures develop into fires and explosions. The reduction of a fraction of these escalated events could
lead to significant cost savings by alerting operators to manhole event precursors and addressing them
before they progress to more dangerous and damaging situations. Through earlier warnings, collateral
damage is reduced.

Streetlight Contact Voltage Sensor

Contact voltage presents a danger to people and/or animals that may come into contact with an
energized object on the sidewalk or street. Con Edison has a contact voltage testing program which
periodically performs mobile scans monthly in the underground network areas, and deploys manual
contact voltage testing annually in the overhead electric system areas. While mobile scanning and
manual contact voltage testing can detect inadvertently electrified metal object like street lights, the
street light's metal must be electrified when the mobile scanning and manual contact voltage tests are
performed. Therefore, a continuous monitoring solution will better safeguard the public from electric
shocks.

Smart Sensors in Cable Equipment
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Smart secondary crabs provide sensing of the condition of secondary crab joints, where there is currently
no visibility. This visibility offers both short-term operational benefits and long-term planning benefits.
Without the smart secondary crab, the Company may be unaware of blown limiters until a more serious
equipment failure manifests. Through earlier detection of failing secondary cable connections, the
Company is able to address operational issues before they become significant enough to result in
customer outages. On a longer time horizon, the Company is able to take readings of loading and status
to inform planning decisions to optimize long term capital spend.

The smart primary splice offers similar benefits on the primary portion of the distribution system. In the
short term, crews on site can take measurements to determine cable status and loading conditions,
offering another measurement point for safely conducting field work. As remote monitoring is enabled
over 5-10 years, the operational and planning benefits of smart primary splices include avoiding feeder
faults and loss of system reliability.

Network Protector Pressure Sensor

With visibility to detect leaks or pressure loss in the network protector housing, the Company will
have an earlier indication of moisture intrusion which can compromise the performance of the switch,
keeping it from operating when required and reducing grid performance. A pressure spike could
indicate a fault in the NWP housing and crews could then respond more quickly to high priority
repairs, improving reliability and yielding public safety benefits.

Auto Exercise

The addition of this self-diagnostic feature ensures that equipment defects are identified before the
network protector is needed, allowing crews to repair defective equipment without service disruption
or compromising system reliability. It also provides valuable data to engineers and operators when
analyzing an abnormal condition. This helps streamline the troubleshooting process adding speed and
efficiency to the recovery effort.

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

The company has analyzed operational risks arising from the failure of, or damage to, the company’s
electric assets and has developed strategic framework of prevention, detection and
response/ mitigation that this program helps to achieve.

The failure of, or damage to, these facilities, or error in operation or maintenance of these facilities
could jeopardize public safety and employee safety, cause property damage, or interrupt service. As a
result of Climate Change, a natural disaster such as a major storm, heat wave or hurricane could
damage facilities, and further damage could result if facilities are operated during or after such events.

The Smart Sensors program minimizes the following Corporate and Department Risks, 1) Safety, 2)
Low Voltage Cable Failure, 3) Network Shutdown, 4) Major Storm, 5) Cost Control, 6) Power to
Sensitive Customers, and 7) Regulatory Penalties, by using sensing technology to provide greater
situational awareness of the electric system and proactively responding to conditions or quickly
responding to events to minimize their impact and speed recovery time.
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2. Supplemental Information

Alternatives

Alternative 1
In lieu of continuous remote monitoring, project alternatives would include both reactive and proactive
protection mechanisms.

Reactive:
e Run assets to full life failure, wherein the condition is publicly observed, reported, site secured
and mitigated
e Install latched vented covers which will help contain explosive energy from resulting in a
projectile

Proactive:
e Accelerate scope of Secondary Rebuild Program to cover additional structures

Alternative 2

The current process of inspections, whereby a person enters a structure once every five, eight, or ten
years, can continue at the same rate but with an enhancement. A technical alternative to the deployment
of continuous remote monitoring would be a through-cover camera inspection platform to augment the
current manual inspections that would allow an operator to inspect a structure from street level. One
benefit of through cover inspection is the immediate location targeting and focused image and infrared
data to identify potential cable failures; the downside is the information is intermittent and still requires
significant administrative overhead and expenditure to manually inspect structures. Therefore,
deploying continuous remote monitoring immediately is the optimal path.

RMSPTO

An alternative to RMSPTO is to use modeling and more frequent on site inspections. This is a more
costly and less accurate methodology, and is therefore not recommended. Alternative technologies for
communications have been explored and are being deployed, which extend RMSPTO capabilities to
transformers locations that could not communicate over power line carrier which is the primary
system for RMS.

Auto Exercise

Alternatives to the AE feature include manual testing and SCADA controlled remote testing. Manual
testing is labor intensive and therefore not as cost effective as AE. SCADA controlled remote testing
would require additional infrastructure, and in cases where the additional functionality that SCADA
brings would make that investment worthwhile. However, in most cases the simplicity of self-
diagnostic test initiated from the relay are the most efficient and effective solution.

Risk of No Action

Risk 1

The Company has recently adopted an asset management approach that inspects underground facilities
based on whether the facility is considered a high, medium, or low risk for an asset failure. In the long
run, this approach requires the use of contract resources to inspect structures and report back. This
approach foregoes the potential efficiency benefits associated with remote monitoring for structures and
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equipment. By not taking the opportunity to capture a developing asset failure in its infancy, the risk of
injury to a member of the public or employee, property damage or loss of reliability is increased.

The following enterprise risks risk by not doing the program, 1) Safety, 2) Low Voltage Cable Failure,
3) Network Shutdown, 4) Major Storm, 5) Cost Control, 6) Power to Sensitive Customers, and 7)
Regulatory Penalties.

Non-Financial Benefits

The primary non-financial benefits of this program are an increase in public and employee safety due to
proactive removal and replacement of low performing distribution equipment, increase efficiencies in
work prioritization and emergency response, particularly in peak event periods (such as storms). Lastly,
the Company expects an increase in reliability and customer satisfaction due to faster return of service
and resulting less time the network is overloaded.

If the deployment of sensors can enable remote inspections of distribution assets, the reduction and
elimination of the underground inspections will have an overall benefit to the safety and reliability for
customers and employees, and tangentially quality of life advantages. Manual inspections involve the
disruption of traffic and pedestrian patterns, whereas the SOS devices will be transparent to the public.

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

This SOS is an ongoing program and a new vendor has recently entered the marketplace to give
competition to the sole source supplier of the SOS type equipment. The costs include equipment,
installation, and software maintenance/communications. The average installed cost for each device is
$6,000 for the equipment and installation, and $142 for the annual data storage and communication.

A major financial benefit is the avoidance of costs associated with underground events, we estimate the
costs as follows:

Manhole explosion $50k per occurrence
Manbhole fire $20k per occurrence
Smoking manhole $1.5k per occurrence

Auto Exercise
See summary in Justification section

2. Major financial benefits

The structures targeted for installation, as detailed in Our plan is to install the SOS into high priority
structures which we feel have properties which classify them as having a high risk for an event. With
continual monitoring, we will be able to preemptively respond to a condition before it manifests into
an underground event.

Additionally, with continual monitoring, these structures will not need to be manually inspected on a
cycle basis.

Auto Exercise
See summary in Justification section
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3. Total cost

Structure Observation System:
The total project implementation includes 2,500 devices installed at $4,000 cost per unit. This equates to
$10,000,000 over the rate period.

Annual data storage and communications costs is approximately $142 per device installed. At 9,000 units
installed, this equates to approximately $1,300,000 annually.

Auto Exercise
See summary in Justification section

4. Basis for estimate
Explain the method used to create the estimate. Include all key assumptions.

Structure Observation System

The average cost for each device is $4,000 for the equipment and installation, and $142 for the annual
maintenance/communication. The cost of a full sensor device is $6,000 for equipment and installation
but not all structures may received all sensors.

The cost estimates used for this analysis conservatively use 2018 costs for long-term projections. The
Company anticipates the cost of technology may decrease over time as more vendors develop the
associated technologies, and the deployment rate of the sensors could then be accelerated. In contrast,
there is a high probability that manual inspection costs, including both the unit cost and the procurement
and oversight required will continue to increase. The avoidance of collateral damage to public property
and personal injury is difficult to quantify yet can’t be overstated.

Auto Exercise
See summary in Justification section

5. Conclusion

Structure Observation System

Smart sensors offer financial benefits by reducing the reliance on contractors for manual inspections
and reducing the amount of damaging manhole events. On an annual basis, as SOS devices are
deployed, they begin to immediately offset the cost of contractor inspections. The average annual
contractor inspection budget is $7M for an eight-year cycle of inspections. Smart sensors also produce
benefits by reducing the collateral damage associated with the low-probability but high-impact
manhole events that escalate to fire or explosions. Conservative estimates for the damage associated
with all events are $2M per year, and the benefits associated with avoiding these events would scale
linearly with the deployment of the SOS.

Auto Exercise
See summary in Justification section

Project Risks and Mitigation Plan

Risk
Sole source supplier of sensors increases risks such as inability to meet deployment schedule, product
quality issues and/or high per unit costs.




Exhibit_(EIOP-3)
Schedule 3
Page 233 of 333

Mitigation

The Company is diversifying the suppliers of Smart Sensor devices, e.g., SOS, in order to introduce
competition to reduce costs to customers, drive higher product quality, and reduce supply chain risk
that would inhibit the company from meeting its desired project timelines.

Technical Evaluation / Analysis

Structure Observation System

The generation of combustible gasses, such as CO, from the burning of insulation in Company assets has
been well established. The detection of these gasses can be accomplished through electrochemical and
infrared based gas detectors. Likewise, voltage present on an energized object can also be measured
regularly for abnormal conditions. What has changed substantially is the wireless infrastructure through
which data can be sent. Current wireless technologies can be deployed cheaply, at low power, and high
bandwidth. As data is retrieved on a more frequent basis from sensors embedded in cable splices, the
Company will be able to make longer term capital replacement decisions based on historical stresses and
asset condition.

Auto-Exercise:
See summary in Justification section

Project Relationships (if applicable)

This project is dependent on the AMI communications infrastructure or a suitable wireless alternative
and the data analytics platform to most effectively utilize the data generated. The proliferation of sensing
technology will also bring more data back to operators. A future Advanced Distribution Management
System (“ADMS”) would receive the data inputs and translate those for operator decision support,
particularly Reginal Engineering and Control Centers.

3. Funding Detail

Historical Spend
Actual 2017 | Actual 2018 | Actual Actual Historic Forecast
2019 2020 Year 2021
(O&M only)
Capital 513 3,517
O0&M
Retirement
Total Request ($000):
Total Request by Year:
Request 2022 | Request 2023 | Request 2024 | Request 2025 | Request 2026
Capital 11,300 15,100 15,100 15,100 15,403
O&M* 1,300 1,300 1,300 1,300
Retirement




Exhibit_(EIOP-3)
Schedule 3
Page 234 of 333

Capital Request by Elements of Expense:

EOE 2022 2023 2024 2025 2026
Labor
M&S
Contract
Services 6,112 9,799 9,799 9,799 10,093
Other 14 22 22 22 23
Overheads 851 1,702 1,702 1,702 1,753
Subtotal 11,300 15,100 15,100 15,100 15,403
Contingency**
Total 11,300 15,100 15,100 15,100 15,403

Total Gross Cost Savings / Avoidance by Year:
2021 2022 2023 2024 2025

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

Total Ongoing Maintenance Expense by Year:
2021 2022 2023 2024 2025

O0&M
Capital

*If whitepaper is supporting a capital project/ program this refers to implementation O&M
**Please refer to the Corporate Contingency Guidelines

Auto Exercise per unit (goal: 400/ year)

Cost Breakdown
Material: $3,500
Labor: $1,216
Total: $4,716
Auto Exercise per year
EOE Request 2022-2025
(in thousands)
Labor $486
M&S $1,400
A/P -
Other -
Overheads -
Total $1,886

Splices with Sensing Capabilities
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As the implementation of these splices will be accomplished as part of regular business the costs would
only be incremental capital costs due to additional cost of the splice and the detectors used to determine if
the splice is energized. Total for 250 units and 10 detectors is $23,600.

4. Definitions

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.

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/maintenance if capital isn’t deployed)
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Central Operations/ Substation Operations

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

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

Project/Program Title: Stabilization of Pothead Stand Supports/Settlement

Project/Program Number (Level 1): PR.2ES4302/
21676680

Project/Program Manager: Steven Bryan

Status: [ Planning [ Design X Engineering [1 Construction [] Ongoing [ Other:

Estimated Start Date: Ongoing Estimated Date In Service: Ongoing
A. Total Funding Request ($000) B.
Capital: $10,000 [ 5-Year Gross Cost Savings ($000)
O&M: [1 5-Year Gross Cost Avoidance ($000)
Retirement: O&M:
Capital:

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

D. Investment Payback Period:
(Years/months)

Work Description:

This is a multi-year project to correct equipment settlement problems at all substations. The project is
being completed in stages. The scope of work typically includes stabilizing pothead and disconnect
switch stands, prefabricated concrete control cable trenches, junction boxes, and direct buried conduits.

Due to continued settling, installation of trenches is the first required action to allow for the replacement
of existing control cables affected by the current settlement. This trench system is required to mitigate
the problem created by equipment foundation settlement. Con Edison uses helical screw piles and
continuous concrete-grade beams to support the trench.

This program will prioritize projects to mitigate settlement issues at Eastview and Astoria East
Substations but may also be used for other locations should they exhibit problems.

Justification Summary:

A settlement study was performed by Muser Rutledge Corporation to determine if settlement will
continue or if we have reached the end of settlement. Their report states that the ground surface
settlement will continue to occur as the result of secondary compression of organic, marsh soils
immediately beneath site fills, but at a decreasing rate.

If the disconnect switch stands, junction boxes and conduits are not reinforced they will continue to
bend and will eventually cause the disconnect stands to sink. The bus conductor becomes misaligned,
and cables and conduits will break away from the control cabinet junction boxes. This would force
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unscheduled outages at the station, jeopardize the integrity of the equipment and the station, and
create safety issues for the employees working at the station.

At both Eastview and Astoria East Substations, settlement of the strand has caused pothead leaks on
internal transmission circuits. In order to repair these leaks, an outage must be taken on the feeders, at
times on an emergency basis. If the effect of the settlement on the stand is not addressed, the potheads
will have recurring leaks. Eventually this could require a replacement of the pothead and, in the near
term, has a negative impact on system reliability.

Given projections for more instances of extreme weather, such as tropical storms and extreme weather
events, more settlement issues in substations are possible.

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

This program impacts the Substation Operations risks Major Storm and Equipment failures. Projects
completed as part of this program reduce the likelihood of equipment failures; when settlement issues
are corrected, there is less likelihood that it will cause control systems or cable potheads to fail. This
program reduces the severity of storm events by hardening structures that are vulnerable to
settlement.

2. Supplemental Information

Alternatives
Increase the size of the existing footings to further spread out the structural loads in the surrounding
soil. This alternative was rejected because it will only decrease the rate of settlement, but not prevent it.

Risk of No Action

The stabilization of the disconnect switch stands, junction boxes and conduits is required to prevent
further bending and damage to the existing electrical conduit risers that connect to the equipment. If
the disconnect switch stands, and junction boxes and conduits are not reinforced, they will continue to
bend and will eventually cause the disconnect stands to sink. The bus conductor becomes misaligned,
and cables and conduits will break away from the control cabinet junction boxes. This would force
unscheduled outages at the station, jeopardize the integrity of the equipment and the station, and
create safety issues for the employees working at the station.

Non-Financial Benefits
This program will improve overall system reliability by reducing operational issues with equipment,
primarily disconnect switches, at the affected stations.

Summary of Financial Benefits and Costs (attach backup)
1. Cost-benefit analysis: N/ A

2. Major financial benefits

This program is expected to reduce the costs for ongoing maintenance issues caused by settlement on
affected pieces of equipment.

3. Total cost $10,000

4. Basis for estimate: Funding request is based on historic settlement work that has been previously
completed and is of a similar nature to the work planned in the future.

Conclusion :N/A
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Project Risks and Mitigation Plan

Risk 1: Outage scheduling conflicts with other initiatives.

Mitigation: Outages to be coordinated with the Sequencing Group at System Operations to potentially
incorporate other project/programs to avoid conflict with other program/ projects resulting in a more
predictable budget and manageable outage scheduling.

Risk 2: Delays due resources support coordination.

Mitigation: Anticipate, schedule and pre-plan with resource requirements such as engineering, labor,
and construction and outages to avoid performance delays alignment conflicts.

Technical Evaluation / Analysis: A settlement study was done at one substation and is mentioned in
the justification summary. The plan moving forward is to monitor foundations at the three mentioned
substations to determine what movement is active and stabilize them.

Project Relationships (if applicable) The Disconnect Switch Replacement Program and Area
Reliability Projects are influenced by this program. These projects work in conjunction with each other,
i.e,, if equipment to be replaced is sitting on settled foundations, then the two scopes would have to be
coordinated.

3. Funding Detail

Historical Spend

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

Capital 0 0 0 0 0

Oo&M

Retirement 0 0 0 0 0 0
Total Request ($000):
Total Request by Year:

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

Capital $- $2,500 $2,500 $2,500 $2,500

O&M*

Retirement

Capital Request by Elements of Expense:

EOE 2021 2022 2023 2024 2025
Labor 0 450 450 450 450
M&S 0 0 0 0 0
Contract 0 1,400 1,400 1,401 1,405
Services
Other 0 0 0 0
Overheads 0 650 650 649 645
Total $0 $2,500 $2,500 $2,500 $2,500
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Total Gross Cost Savings / Avoidance by Year:
2021 2022 2023 2024 2025

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

Total Ongoing Maintenance Expense by Year:

2021 2022 2023 2024 2025

Oo&M
Capital
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Central Operations/ Substation Operations
2022

1. Project / Program Summary

Type: U Project X Program Category: X Capital [1 O&M

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

Project/Program Title: Structural and Infrastructure Upgrades Program

Project/Program Number (Level 1): PR.OES3100/

Project/Program Manager: TBA 20183107

Status: [ Planning [ Design [ Engineering [1 Construction X Ongoing [ Other:

Estimated Start Date: N/A Estimated Date in Service: N/A

B

A. Total Funding Request ($000) .
[ 5-Year Gross Cost Savings ($000)

Capital: $51,250

O&M: [1 5-Year Gross Cost Avoidance ($000)
Retirement: O&M:
Capital:

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

D. Investment Payback Period:
(Years/months)

Work Description:

Central Engineering has established an inspection program to determine the structural soundness of
substation facilities (external and internal) to ensure public and employee safety as well as the integrity
of equipment protection contained within substation facilities. This program continues ongoing
Capital and Maintenance Programs to correct issues that can no longer be addressed through routine
maintenance. The impacted areas range from major sections, both interior and exterior, to the entire
structure. The ongoing program will include addressing three to four initiatives per year for
maintenance and one to two Capital initiatives per year. Work will be optimized and prioritized based
on the inspection results and criticality.

This program funds facility improvements and upgrades at individual substations. The following
types of facility structural improvements are covered under this program:

J Facade

. Foundation

. Retaining Walls

. Lifts and platforms

. Floors

. Heating and Ventilation

. Lighting

. Plumbing (i.e., backflow preventers)
. Large scale drainage modifications
. Paving

. Fencing

. HVAC

. Elevators and Access/Egress
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Starting in 2024, this program will also include the construction of an additional facility at Millwood
Substation for the storage of spare transformer units. The Company utilizes the Astoria property for
storage of spare substation power transformers but requires additional storage space.

Justification Summary:

These projects are necessary to improve and maintain substation facilities to ensure safe and reliable
operations and are not covered by other Capital Programs. In addition, these projects will enable the
Company to discontinue the use of temporary office facilities, which will support continued efficient
deployment of personnel and will provide employees a safer and more professional work
environment.

The structural inspection program will address issues stemming from the vintage of the stations, as
opposed to the current alternatives and solutions, which consist of temporary measures. The
temporary measures address the current safety issues and equipment protection; however, problems
continue to expand and increase in scope. In addition, the cost to maintain these temporary measures
continues to increase and ultimately neglects to address the root cause of the problem. Maintenance
and replacement are required based on the condition and age of the structures within the scope of this
project, all of which were built between 1948 and 1991.

Spare transformers are essential to restoring the transmission system in a timely manner following the
failure of a unit. Keeping spare transformers allows the Company to deliver a replacement unit to a
substation after a failed bank has been removed. Maintaining the spare inventory requires the
Company to have storage space and to keep units in strategic places to minimize transport. Having a
spare yard in Westchester will provide adequate space for storage as well as providing a strategically
located facility.

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

Increase reliability of equipment and facilities, eliminating possible inadvertent trips including outages
to equipment and customers, and reduced personal safety hazards with relationship to equipment
failure causing property damage and/or injuries to the public in the immediate vicinity of the
substation. Increase the flooding protection with focus on changing average climate and increasing
severity/frequency of extreme weather events /major storm.

2. Supplemental Information

Alternatives

Substation Operations has various office facilities that are temporary in nature, currently housing
numerous employees daily. The first alternative is to relocate employees currently working in these
temporary locations to existing facilities, where required improvements and additional space would
have to be made. In addition, where sufficient space is unavailable, new space would need to be leased
or developed. Some combination of all three previously mentioned options may be required to relocate
employees most efficiently and cost-effectively to permanent facilities. This program also funds a
project to install backflow preventers on water supplies designed to bring existing substations into
compliance with current cross control connection device codes and New York State and New York City
requirements. As non-compliance locations are identified, a scope of work for each facility is
developed and a construction cost estimate determined.

Risk of No Action

The risk of no action is that the continued degradation of facilities could lead to hazardous conditions
that impact equipment reliability and the safety of company personnel and the public.
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Non-Financial Benefits
This program provides employees a safe and professional work environment and ensures a safe and
reliable operation of the substations.

Summary of Financial Benefits and Costs (attach backup)
1. Cost-benefit analysis: N/ A

2. Major financial benefits
N/A

3. Total cost $51,250

4. Basis for estimate: The 2023 funding request is based on historical average completing seven to nine
projects of similar nature with varying scope, in a cost range of $200K to $1.7M. The 2024-2025 funding
request includes $12.5M for the installation of a spare transformer yard at Millwood Substation.

5. Conclusion: N/ A

Project Risks and Mitigation Plan
Risk 1: Delays due resources support coordination.

Mitigation: Anticipate, schedule and pre-plan with resource requirements such as engineering, labor,
and construction and outages to avoid performance delays alignment conflicts.

Risk 2: Lack of alignment between resources support and outages.
Mitigation: Anticipate, schedule and pre-plan with resource requirements such as engineering, labor
and construction to avoid alignment conflicts with outages.

Technical Evaluation / Analysis:
N/A

Project Relationships (if applicable) N/A

3. Funding Detail

Historical Spend

Actual 2017 | Actual 2018 | Actual Actual Historic Forecast
2019 2020 Year 2021
(O&M only)
Capital 6,232 5,616 4,248 1,571 7,833
Oo&M
Retirement 486 344 527 157 n/a
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Total Request ($000):
Total Request by Year:
Request 2022 | Request 2023 | Request 2024 | Request 2025 | Request 2026
Capital $7,600 $6,700 $14,400 $14,400 $8,150
Oo&M*
Retirement
Capital Request by Elements of Expense:

EOE 2022 2023 2024 2025 2026
Labor 1,444 1,273 2,736 2,736 1,548
M&S 920 816 1,745 1,743 1,001
Contract 3,151 2,785 5,999 6,004 3,398
Services
Other 0 0 0 0 0
Overheads 2,085 1,826 3,920 3,917 2,202
Subtotal
Total $7,600 $6,700 $14,400 $14,400 $8,150

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

Capital
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Central Operations/ Substation Operations

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

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

Project/Program Title: Substation Enclosure Upgrade Program

Project/Program Manager: Seda Steck Project/Program Number (Level 1): PR.23287694

Status: [ Planning [ Design [ Engineering [1 Construction X Ongoing [] Other:

Estimated Start Date: Ongoing Estimated Date in Service: Ongoing
A. Total Funding Request ($000) B.
Capital: $8,900 O 5-Year Gross Cost Savings ($000)
O&M: [1 5-Year Gross Cost Avoidance ($000)
Retirement: O&M:
Capital:

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

D. Investment Payback Period:
(Years/months)

Work Description:

This program will upgrade selected outdoor enclosures throughout the system by providing
weatherproof canopies for switchgear cubicles & relay cabinets. This is typically supplemented with
sealing existing metal enclosures with a sealing material (typically Kemper Seal) or providing the
installation canopies as long-term solution. In some cases, cubicle doors are replaced or refurbished,
the enclosure structural supports are reinforced, or other steel/sheet metal work is performed to
preclude deterioration of the while providing for safe inspection, maintenance, and repairs under most
weather conditions.

The installation of the canopies is a long-term solution to protect relay cabinets & switchgear cubicles
from inclement weather and enhance the reliability of the electric system.

The canopies will consist of a structural frame with a roof and siding to protect the top and upper sides
of the cabinets. In some cases, the canopy frames can be mounted onto the existing relay cabinet
foundations.

Justification Summary:

Justification Summary for Switchgear Cubicles:

The switchgear cubicles in several substations require upgrading. These outdoor switchgear housings
have been weathered by exposure to the elements. Their construction is typically a painted sheet metal
enclosure resting on a concrete slab. Many steel components are corroded. The exterior doors no longer
close and seal correctly. Many slabs are deteriorated and do not allow proper drainage accelerating
corrosion of the structural supports. Lastly, for some enclosures, the roofs leak.
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The upgraded enclosures will reduce weather intrusion related trip outs, unscheduled outages, and
alarms.

Justification Summary for Relays:

Relays are usually housed in heavy gauge steel cabinets designed to be watertight. When these steel
cabinets are exposed to weather, they will deteriorate with time. In various substations, several of these
outdoor relay cabinet installations are deteriorated and jeopardize the reliability of the electric system.

Relays are used to detect electrical problems or faults in transmission and area substations. When these
relays detect a fault, they send a signal that operates protective equipment, such as a circuit breaker,
which will isolate the fault and limit the damage. Relays will also send a signal to the control room and
notify the station operator of the electrical hazard. It is important to ensure that these relays will
always function because the detection of electrical problems in the substation will protect the operators
in the area, limit the potential damage on substation equipment, and will minimize the number of
customer outages. For these reasons, relays must be maintained in a dry and safe environment.

The metal relay cabinets are exposed to the elements and they have deteriorated over time. This has
allowed water to enter the cabinets, and we run the risk of compromising the equipment and
jeopardizing the reliability of the station. Installation of canopies will preclude deterioration of the
relay cabinets while providing for safe inspection, maintenance, and repairs under typical weather
conditions. The installation of the canopies is a long-term solution to protect relay cabinets from
inclement weather and enhance the reliability of the electric system. The canopies will consist of a
structural frame with a roof and siding panels attached to the frame. These frames and panels will
enclose and protect the existing relay cabinets.

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

This program affects the Substation Operations risk “Major Storm”. This program reduces the
likelihood of a major storm impacting substation equipment by replacing enclosures that may be
susceptible to water intrusion. Water intrusion can cause inadvertent trip outs of equipment during
extreme weather events.

For the reasons discussed above, this program is an ongoing part of the Company’s climate change
adaptation efforts.

2. Supplemental Information

Alternatives

. Alternatives to Switchgears Cabinets: There are two alternatives to taking steps to
weatherproofing the existing enclosures. The first alternative is to replace the switch gear, which is
extremely costly. The second alternative would be to enclose the station, which is also cost prohibitive.

. Alternatives for Relays House Enclosures: An alternative to the current solution is to build
masonry structures to provide protection for the relay cabinets. This is a higher cost option, sometimes
not feasible due to space constraints and therefore not recommended.

Risk of No Action

Doing nothing would allow the enclosures to deteriorate thereby exposing the system to repeated
outages and increased frequency of repairs and inspections and reduced reliability.
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Non-Financial Benefits

This program will improve system reliability, as it will reduce the number of unplanned outages
associated with trip outs from water intrusion. Enhance the reliability of equipment by protecting the
relay cabinets from inclement weather.

Summary of Financial Benefits and Costs (attach backup)
1. Cost-benefit analysis: N/ A

2. Major financial benefits This program will defer the need to replace entire switchgear sections if they
could continue to deteriorate. It will also reduce the costs associated with trip outs by water intrusion.
3. Total cost $8,900

4. Basis for estimate:

. Basis for Estimate for Switchgear Cabinets: This funding request is based on the cost of actual
work done in prior years under this program. The average cost per unit is $500K and is budgeted for
one unit per year.

. Basis for Estimate for Relay Enclosures: This funding request is based on the cost of actual
work done in prior years under these programs. The average cost per unit is $1.4M with one enclosure
budgeted per year.

5. Conclusion: N/ A

Project Risks and Mitigation Plan

Risk 1: Outage scheduling conflicts with other initiatives.

Mitigation: Outages to be coordinated with the Sequencing Group at System Operations to potentially
incorporate other project/programs to avoid conflict with other program/ projects resulting in a more
predictable budget and manageable outage scheduling.

Risk 2: Delays due resources support coordination.

Mitigation: Anticipate, schedule and pre-plan with resource requirements such as engineering, labor,
and construction and outages to avoid performance delays alignment conflicts.

Risk 3: Lack of alignment between resources support and outages.
Mitigation: Anticipate, schedule and pre-plan with resource requirements such as engineering, labor
and construction to avoid alignment conflicts with outages.

Technical Evaluation / Analysis: N/A.

Project Relationships (if applicable) N/A
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3. Funding Detail

Historical Spend

Actual 2017 | Actual 2018 | Actual Actual Historic Forecast
2019 2020 Year 2021
(O&M only)
Capital 1,674 892 1,358 839 479
O0&M
Retirement 0 4 0 0 n/a
Total Request ($000):
Total Request by Year:
Request 2022 | Request 2023 | Request 2024 | Request 2025 | Request 2026
Capital $1,300 $1,900 $1,900 $1,900 $1,900
O&M*
Retirement
Capital Request by Elements of Expense:
EOE 2022 2023 2024 2025 2026
Labor 201 296 296 296 299
M&S 416 608 608 608 608
Contract 325 475 475 475 475
Services
Other 0 0 0 0 0
Overheads 358 521 521 521 518
Subtotal
Total $1,300 $1,900 $1,900 $1,900 $1,900
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

Capital
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Central Operations/ Substation Operations

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

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

Project/Program Title: Substation Loss Contingency - Rapid Recovery of an
Area Substation/Transmission Resiliency Transformers

Project/Program Manager: John McCoy Project/Program Number (Level 1): 21384664

Status: [ Planning [ Design [ Engineering [1 Construction X Ongoing [ Other:

Estimated Start Date: 1/2015 Estimated Date In Service: 12/2023
A. Total Funding Request ($000) B.
Capital: $4,000 [ 5-Year Gross Cost Savings ($000)
O&M: [1 5-Year Gross Cost Avoidance ($000)
Retirement: O&M:
Capital:

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

D. Investment Payback Period:
(Years/months)

Work Description:

In the event the Company incurs a loss of an area substation, this equipment would be deployed in
conjunction with other operational measures which may include load management initiatives such as
voltage reductions, rolling blackouts, network cutouts, temporary generator installations, and other
similar temporary solutions.

There were two projects included under this Program, Transmission Resiliency Transformers which
has been completed and Rapid Recovery of an Area Station to be completed in 2023.

Rapid Recovery of an Area Substation (PN 26141-15)

This project will provide for the purchase of equipment required for the rapid recovery of a three-bank
area substation with 24 dual feeder positions. Equipment includes:

a) Three Mobile Resiliency Area transformers, each rated 138/69kVpri, 58/65/93MVA KDWEF,
13/27/33kv secondary procured in 2021.

b) Three 138 kV dead tank circuit breakers remaining balance for 2023.

Justification Summary:

Rapid Recovery of an Area Substation / Substation Loss Contingency

The loss of a single area substation would result in a significant interruption of electric service to our
customers. Much of the focus of the work at area substations has been on reducing the risk of the
likelihood that a catastrophic loss would occur. Capital and O&M programs such as the preventive
maintenance program, breaker replacement program, security programs and procedures, pumping
plant improvement program, and storm hardening efforts all address this risk.
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Recent weather events, equipment failures and past terrorist events have shown the possibility of the
extended loss of an area substation. These include flooding, fire, and a building collapse (9/11/2001).
Additionally, the 2013 attack on the Metcalf utility substation in California increased concern about
physical attacks. In some of these instances, the customers supplied by the failed substation were
restored to service from mobile generators or shunts from physically adjacent area substations.

A review of all Con Edison’s area substations shows the ability to restore customers by using portable
generation or transfers to a nearby area substation is not always feasible due to the station loading,
distance or impracticality due to the amount and locations of shunts and/or mobile generators that
would be required. As a result, alternate sources of power to restore must be developed. In response to
a loss of an area substation for 24 hours or longer at some of our area substations, the only means to
quickly restore electric service to all of the customers affected includes the construction of a rapid
deployment area substation in the vicinity of the failed substation. The resiliency area transformers and
mobile switchgear are for use at any of the 64 area substations, with a higher priority application for
27kV double-syn-bus stations in Brooklyn and Queens, and partial applications in the Bronx.

Transmission Resiliency Transformers / Substation Loss Contingency

Large transmission substations interconnect circuits to form the transmission grid, sending and
receiving power, transforming voltages, and directing flows so that the circuits operate within their
current carrying capacity and voltage limits. Potential causes of the loss of transformers include items
such as weather events like significant flooding or wind, a fire or building collapse at a property
adjacent to a substation or acts of terrorism or vandalism.

The Company’s current spare transformer philosophy ensures that we have at least a 90% probability
of having a spare when a failure occurs. The number of spares is determined using a Poisson
probability distribution function considering the number of in-service transformers, failure rates, and
lead times for replacements. This philosophy ensures that we have sufficient spare transformers on-
hand for historical type failures, not high-impact low-frequency (HILF) events. To recover from HILF
events, dedicated equipment will be required.

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

The construction of a rapid deployment area station reduced the likelihood of loss of electric service to
customers and the availability of Transmission Resiliency Transformers reduces the likelihood of the
loss of a transmission substation and promotes controllability to mitigate the loss of a substation
increasing reliability, resilience (including climate adaptation) improving our response to changing
average climate, enhancing efficiency, or customer satisfaction.

Enhance Resiliency: The resiliency transformers are for use at any of the 33 transmission substations.
The loss of any of these transmission substations would result in severe issues with system power
flows and stability and/or a loss of supply to several area substations that serve critical load in our
service territory potentially impacting many customers.

The project addresses the current inability to quickly restore power to customers following the loss of
an area substation for 24 hours or longer in instances where it is either impractical or not viable to
restore electric service via typical distribution solutions (generators, shunts, switching). In such cases, a
new rapid deployment area substation will be installed adjacent to the failed substation to restore
power to those customers not able to be restored via other means. This also assists in addressing the
current inability to quickly restore reliable power flows through one or more area substations during
certain catastrophic events. In such cases, these new transformers would be dispatched to the
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transmission stations to restore reliable power flows, or to feed area substations to restore power to
those substations, hence to the customers supplied by those area substations.

2. Supplemental Information

Alternatives

The alternative solution considered was to reduce the size of the networks and/or build additional
new area substations and transfer load accordingly. This is not viable or cost effective because too
many new area substations would have to be built at considerable cost.

Risk of No Action

System power flow control issues, system reliability concerns, and/or possible outages at multiple area
substations resulting in a significant number of customer outages for an extended period. This is not
recommended due to the potential inability to maintain reliable system power flows, or the inability to
restore electric service to all of our affected customers during a loss of one or multiple substations.

Non-Financial Benefits

¢ Rapid Recovery of an Area Substation / Substation Loss Contingency

The project addresses the current inability to quickly restore power to customers following the loss of
an area substation for 24 hours or longer in instances where it is either impractical or not viable to
restore electric service via typical distribution solutions (generators, shunts, switching). In such cases,
a new rapid deployment area substation will be installed adjacent to the failed substation to restore
power to those customers not able to be restored via other means.

Transmission Resiliency Transformers / Substation Loss Contingency

The project addresses the current inability to quickly restore reliable power flows through one or more
area substations during certain catastrophic events. In such cases, these new transformers would be
dispatched to the transmission stations to restore reliable power flows, or to feed area substations in
order to restore power to those substations, hence to the customers supplied by those area substations.
Summary of Financial Benefits and Costs (attach backup)

1. Cost-benefit analysis: N/ A

2. Major financial benefits N/ A
3. Total cost $4,000

4. Basis for estimate: Based on the cost of similar types of work done in the past. As this is an ongoing
program, work scopes are generally similar in nature.

5. Conclusion: N/ A

Project Risks and Mitigation Plan
Project Risks :

Risk 1: Outage scheduling conflicts with other initiatives.
Mitigation: Outages to be coordinated with the Sequencing Group at System Operations to potentially

incorporate other project/programs to avoid conflict with other program/ projects resulting in a more
predictable budget and manageable outage scheduling.
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Risk 2: Delays due resources support coordination.

Mitigation: Anticipate, schedule and pre-plan with resource requirements such as engineering, labor,
and construction and outages to avoid performance delays alignment conflicts.

Technical Evaluation / Analysis:

A technical study to evaluate the loss of each area substation for 24 hours or longer has been u