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BEFORE THE 
PUBLIC SERVICE COMMISSION 

OF MARYLAND 
 
                                                                                         
In the Matter of the Maryland Energy 
Storage Pilot Program 

: 
: 
: 
: 

 
 

Case No. 9619 

 
________________________________________________________________________ 

 
PETITION FOR PARTICIPATION IN ENERGY STORAGE PILOT PROGRAM OF  

THE POTOMAC EDISON COMPANY 
________________________________________________________________________ 

 
A. Introduction 

On January 31, 2017, the Maryland Public Service Commission (“Commission”) launched 

Public Conference (“PC”) 44, a statewide generic proceeding to examine new technologies, 

including energy storage, that could have a transformative impact on electric distribution systems.  

As part of this proceeding, a PC44 energy storage working group was established to consider the 

benefits of energy storage technology and determine the criteria for evaluating the adoption of 

storage technology as a distribution system asset.  On May 13, 2019, the Energy Storage Pilot 

Program Act1 (the “Act”) was signed into law by Governor Hogan, establishing an Energy Storage 

Pilot Program (“Pilot Program”) that would be administered by the Commission.  The Act requires 

all investor-owned utilities to submit at least two energy storage proposals for the Commission’s 

consideration and identifies specific information that must be included in each proposal.  On 

August 23, 2019, the Commission tasked the PC44 energy storage working group with developing 

proposed metrics and value streams that could be used by the Commission to evaluate the proposed 

storage projects.  On December 31, 2019, the working group leader submitted a filing at the above-

referenced docket identifying the proposed metrics and value streams determined by the working 

 
1 Md. PUBLIC UTILITIES Code Ann. Section 7-216. 
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group.  The Potomac Edison Company (“PE”, “Potomac Edison”, or “Company”) submits the 

following two proposals for energy storage projects consistent with the Energy Storage Pilot 

Program Act and the Commission’s related directives. 

B. Energy Storage Pilot Program 
 

PE is proposing two battery storage projects for inclusion in the Pilot Program with an 

effective nameplate capacity of 1.75 megawatts (“MW”) and 0.75 MW, respectively.  Consistent 

with statutory requirements, the Company is proposing one utility-owned project and one third 

party-owned project.2  PE identified the proposed project locations by conducting an assessment 

of constraints along its distribution system and determining where energy storage would provide 

the greatest distribution system benefits.  The chosen projects were given priority because they 

will enhance the reliability and resiliency of historic poorest performing circuits that have limited 

conventional solutions.3  A description of each project is below, including all information 

identified in the Act.  In addition, as described below, the Company has applied the metrics and 

value streams identified by the PC44 energy storage working group to each project.  Based on the 

following information, the Company believes that Commission approval of both of these projects 

for inclusion in the Energy Storage Pilot Program is warranted. 

1. Request-for-Proposal Process  

On December 2, 2019, the Company submitted a request-for-proposal (“RFP”) seeking 

bids for energy storage projects that would alleviate the distribution service reliability 

concerns along its Town Hill and Little Orleans circuits.  This RFP specifically requested bids 

for all four ownership and operational models identified in the Act.4  Due to low participation 

 
2 Md. PUBLIC UTILITIES Code Ann. Section 7-216(c).   
3 See Md. PUBLIC UTILITIES Code Ann. Section 7-216(d)(3). 
4 The four models are utility-only, utility and third-party, third-party ownership, and virtual power plant.  Md. PUBLIC 
UTILITIES Code Ann. Section 7-216(c). 
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in the RFP, the Company extended the RFP response submission deadline to February 24, 

2020.  The Company ultimately received four RFP responses.  The responses related to three 

of the ownership models: utility-only, utility and third-party, and third-party ownership.  After 

further discussion with the RFP respondents regarding their responses, the Company chose 

Convergent Energy and Power LP (“Convergent”) as their partner for the Pilot Program.  

Convergent’s bid provided the most comprehensive storage solution for the Company, 

including a third-party owned storage project.  In addition, Convergent offered the most 

experience with storage deployment and operation among the bidders.   

Convergent is the owner and operator of over 240 megawatt-hours (“MWh”) of energy 

storage projects, including many projects involving partnerships with utilities.  Over the last 

decade, Convergent has operated both front-of-the-meter and behind-the-meter energy storage 

solutions in sizes ranging between 0.5 MW and 20 MW.  As discussed in more detail below, 

Convergent will own and operate the proposed Town Hill battery system.  PE will own the 

proposed Little Orleans battery system, while Convergent will conduct wholesale market 

participation related to this project.  PE and Convergent intend to work closely regarding the 

operation of both battery systems, and share data related to battery operations and wholesale 

market participation, including for the purpose of meeting all relevant reporting obligations.  

2. Town Hill Project 

A. Description of Project 

The Company is proposing a third party-owned 1.75 MW battery storage project 

located on the Town Hill circuit fed from Hancock substation.  Please see Exhibit A for a map 

of the proposed site of the battery.  The Town Hill site is located at 35702 National Pike in 

Little Orleans, Maryland.  The intent is to site the storage project in the cleared area closest 
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to National Pike maintaining the existing tree line along the roadway for screening.  The 

project is expected to have an effective energy rating of 8.4 MWh. 

This circuit, and in particular the section of the circuit that will see improvement as a 

result of this project, is challenging from a reliability perspective.  Town Hill has been a 

poorest performing feeder in recent years due to an increase in tree-related outages.  Increased 

tree trimming is currently planned for the circuit.  These measures will likely not be sufficient 

to fully improve this circuit, however, and a traditional or emerging technology solution 

would be beneficial from a reliability perspective.  In this case, the Company is proposing a 

battery solution that offers islanding capability.  A battery solution is particularly useful based 

on the location of this circuit.  Due to the rural nature of the circuit and the lack of available 

ties, without this battery project, PE would need to build a connection to another circuit and 

install new technology to create an automated circuit loop.  This traditional solution would 

involve constructing approximately 7,000 feet of new distribution line and reconductoring 

over five miles of existing line. The overall cost of such an alternative project is estimated at 

$1.7 million.   

The proposed battery solution would replace this traditional utility solution while also 

providing important additional benefits and learnings for the Pilot Program.  The primary 

objective of the project is to enhance reliability of this circuit.  In the event of power loss, the 

storage system would be utilized to serve the islanded customers until distribution service is 

restored.  This project would also enable PE to determine best practices for engineering and 

operating storage assets as a reliability solution. 

B. Description of Operation 

In the primary operating mode, the battery will be used to isolate or island the most 
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remote part of the Town Hill circuit and restore service to customers upon loss of power at 

the Hancock substation or due to a fault on the line.  The battery will be fully charged 

overnight and remain at full charge until such time as the system senses a loss of voltage 

source at the interconnection point.  After a short delay to ensure the outage is sustained, the 

system will open the recloser to isolate the final section of line and use the battery to provide 

adequate voltage and current to the remaining section of the Town Hill circuit.  This procedure 

will continue until either the power from the substation is restored or the battery is no longer 

able to provide service due to its charge being exhausted.   

PE will actively monitor weather forecasts to determine days of higher risk of outages 

in the area served by this project.  When the Company determines that a day is high risk, PE 

will notify the operator of the project to fully charge the battery and reserve it for use in the 

primary operating mode.  Under the provisional contract, PE has the ability to reserve the 

system for up to 20 days during each calendar year.  Based on historical weather and outage 

data, this arrangement is expected to be sufficient to cover all high-risk days.  In the event that 

an outage occurs during a day not identified by PE as high risk, the system will still isolate 

the section of the circuit and restore service to the affected customers.  The battery will then 

discharge until charge is exhausted, providing at minimum a shortened outage duration. 

In terms of wholesale market participation, because this project will be third-party 

owned and operated, the wholesale market revenues will not result in direct revenues to 

Potomac Edison or its customers.  However, the ability to participate in PJM wholesale 

markets provides indirect savings to Potomac Edison’s customers as the asset is not solely 

reliant on utility revenue.  The additional revenue allows the system owner and operator to 

offer PE a lower annual contract price. This arrangement also places market risk on 

Convergent rather than Potomac Edison and the customers while still providing learning 
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opportunities for both parties.  

Finally, it should be noted that the battery will be used by PE to serve customers during 

outage events and promote greater reliability along the circuit.  The Pilot Program also 

provides an important opportunity for PE to evaluate whether additional benefits become 

apparent through the use of a battery as opposed to a traditional distribution system 

improvement.   

C. Description of Energy Storage Technology 

This project will feature a 1.75 MW lithium nickel manganese cobalt oxide battery 

energy storage system.  Diagrams identifying the proposed configuration of the system and 

one-line diagram are attached hereto as Exhibit B.  The battery energy storage system will 

include the following components; however, it should be noted that this is a preliminary 

design and is subject to change based on component availability and technical constraints: 

• Four fully‐sealed, rechargeable lithium nickel manganese cobalt oxide battery 

modules, each including a fully-integrated thermal management, fire detection 

and control system, contained in outdoor-rated enclosures; 

• Four outdoor rated, 2500 kilovolt-ampere (“kVA”) power conversion units, 

each consisting of a 550 volt (“V”) to 4160 V padmounted transformer close 

coupled with an alternating current (“AC”) inverter system with islanding 

capabilities, sub‐second response times and fault detection; 

• One outdoor rated, 400 kVA, 480 V to 4160 V auxiliary padmounted 

transformer and associated auxiliary and control panels/disconnects; 

• One new fail‐safe 4160 V outdoor, metal clad switchgear including fully 
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coordinated utility grade relay protection and metering equipment; 

• One five kilovolt (“kV”) class supervisory control and data acquisition 

(“SCADA”) enabled line recloser; 

• One outdoor rated, 2500 kVA, 12.47 kV to 4160 V, padmounted 

interconnection transformer; 

• One fully-protected 12.47 kV feeder connection to the Potomac Edison 

distribution system adjacent to the site; 

• Industrial‐grade, weatherproof chain link fencing; and 

• Control interface for system operation including connectivity with a proprietary 

user interface accessible to both Potomac Edison and Convergent.   

D. Estimated Costs and Savings of the Project 

The Company engaged Dynamic Energy Group to apply the metrics and value streams 

determined by the PC44 energy storage working group to this project.  The analysis of the metrics 

and value streams for the Town Hill project is attached hereto as Exhibit C.   

The total projected cost of the project is $5.55 million, which includes the projected costs 

associated with permitting, interconnection, construction, and ongoing operation and maintenance 

(“O&M”).  The costs are projected over a ten-year period.  No additional costs would be incurred 

beyond this ten-year period without first obtaining Commission approval.  The following chart 

provides the annual projected costs of this project: 

 

Pilot Project Cost Type Annual Cost 
(2022) 

Annual Cost 
(2023-2031) 

10-Year Total 
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Town Hill O&M $550,000 $550,000 $5,500,000 

Town Hill Capital $50,000 0 $50,000 

 

As indicated on Exhibit C, this project will have (per the PC44 energy storage working 

group methodology) projected benefits of $1,523,435, which include, among other things, the 

estimated value associated with the distribution system investment deferral and quantifiable 

societal benefits.  All benefits were determined by applying the metrics developed by the PC44 

energy storage working group.   

The project is also expected to provide a significant amount of benefits which the working 

group deemed qualitative.  These qualitative benefits, such as resilience, distributed generation 

hosting capacity, certain air emissions reductions, and economic development, are consistent with 

Maryland’s state policy goals, but are not easily quantifiable through a dollar value.  In fact, this 

project supports the majority of the non-financially quantified value streams outlined by the 

working group. 

Although the costs are projected to outweigh the benefits based on the analysis in Exhibit 

C, the benefits to which a dollar value cannot be ascribed at this time should more than outweigh 

the program costs and provide a highly de-risked opportunity for the Company to evaluate energy 

storage as a grid resource. Given these benefits, the Company seeks to move forward with this 

solution as part of the Pilot Program.  It is the Company’s first experience in Maryland partnering 

with a third party to offer storage as a distribution system asset.  The Pilot Program will help the 

Company and the Commission evaluate whether there are additional benefits realized from 

utilizing a third party-owned battery as a distribution system asset.  The Company also expects the 

Pilot Program to provide significant learnings and data that may be used for future storage projects.  

Accordingly, Commission approval of the Town Hill project is warranted.  
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3. Little Orleans Project 

A. Description of Project  

The Company is proposing a utility-owned 0.75 MW battery storage project located 

along a single-phase portion of the Little Orleans circuit, which is fed from the Great Cacapon 

substation.5  Please see Exhibit D for a map of the proposed battery site.  The Little Orleans 

site is located at 11418-11286 High Germany Road in Little Orleans, Maryland.  The parcel 

is wooded and following environmental studies and surveys, the storage project will be sited 

nearest to High Germany Road while still avoiding impacts to any environmentally sensitive 

areas.  The project is expected to have an effective energy rating of 5.1 MWh.   

This circuit, and in particular the section of the circuit that will see improvement as a 

result of this project, is challenging from a reliability perspective.  Little Orleans has been a 

poorest performing feeder for the last two years and based on current data could be again this 

year due to an increase in tree-related outages.  Increased tree trimming is currently planned 

for the circuit.  These measures will likely not be sufficient to fully improve this circuit, 

however, and a traditional or emerging technology solution would be beneficial from a 

reliability perspective.  In this case, the Company is proposing a battery solution that offers 

islanding capability.  A battery solution is particularly useful based on the location of this 

circuit.  Due to the rural nature of the circuit and the lack of available ties, without this battery 

project, PE would need to build a connection to another circuit and install new technology to 

create an automated circuit loop.  This traditional solution would involve constructing 

approximately 6,000 feet of new underground distribution line and reconductoring over four 

miles of existing line. The overall cost of such an alternative project is estimated at $1.2 

 
5 While the Great Cacapon substation is located in Potomac Edison’s West Virginia service territory, Little Orleans is 
designated as a Maryland circuit and the customers that would benefit from this project are served in Maryland. 
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million.  

The proposed battery solution eliminates the need for this traditional utility solution 

while also providing important additional benefits and learnings.  The primary objective of 

the project is to enhance reliability of this circuit.  In the event of power loss, the storage 

system would be utilized to serve the islanded customers until distribution service is restored.  

This project also would enable PE to determine best practices for engineering and operating 

storage assets as a reliability solution.  

B. Description of Operation 

In the primary operating mode, the battery will be used to isolate or island the most 

remote part of the Little Orleans circuit and restore service to customers upon loss of power 

at the Great Cacapon substation or due to a fault on the line.  The battery will be fully charged 

overnight and remain at full charge until such time as the system senses a loss of voltage 

source at the interconnection point.  After a short delay to ensure the outage is sustained, the 

system will open the recloser to isolate the final section of line and use the battery to provide 

adequate voltage and current to the remaining section of the Little Orleans circuit.  This 

procedure will continue until either the circuit source from the substation is restored or the 

battery is no longer able to provide service due to its charge being exhausted.   

While this project is proposed to be utility-owned, market operations will be the 

responsibility of a third party.  As such, determination of mode of operations will be very 

similar to the proposed Town Hill third party-owned project.  PE will actively monitor weather 

forecasts to determine days of higher risk of outages in the area served by this project.  When 

the Company determines that a day is high risk, PE will notify Convergent to fully charge the 

battery and reserve it for use in the primary operating mode.  Under the provisional contract, 
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PE has the ability to reserve the system for up to 20 days during each calendar year.  Based 

on historical weather and outage data, this arrangement is expected to be sufficient to cover 

all high-risk days.  In the event that an outage occurs during a day not identified by PE as high 

risk, the system will still isolate the section of the circuit and restore service to the affected 

customers.  The battery will then discharge until charge is exhausted, providing at minimum 

a shortened outage duration. 

In terms of wholesale market participation, the Company is projecting wholesale 

market revenues of over $800,000 over ten years.  All wholesale market revenues will be 

passed along as savings to PE’s customers.    

C. Description of Energy Storage Technology 

This project will feature a 0.75 MW lithium nickel manganese cobalt oxide battery 

energy storage system.  Diagrams identifying the proposed configuration of the system and 

one-line diagram are attached hereto as Exhibit E.  The battery energy storage system will 

include the following components; however, it should be noted that this is a preliminary 

design and is subject to change based on component availability and technical constraints: 

• Four fully‐sealed, rechargeable lithium nickel manganese cobalt oxide battery 

modules, each including a fully-integrated thermal management, fire detection 

and control system, contained in outdoor-rated enclosures; 

• Four outdoor rated, 1500 kVA power conversion units, each consisting of a 550 

V to 4160 V padmounted transformer close coupled with an AC inverter system 

capable of sub-second response times and fault detection; 

• One outdoor rated, 200 kVA, 480 V to 4160 V auxiliary padmounted 

transformer and associated auxiliary and control panels/disconnects; 
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• One new fail‐safe 12.47 kV outdoor, metal clad switchgear including fully 

coordinated utility-grade relay protection and metering equipment; 

• One five-kV-class SCADA-enabled line recloser; 

• One outdoor rated, 2500 kVA, 12.47 kV to 4160 V, padmounted 

interconnection transformer; 

• One fully-protected 12.47 kV feeder connection to the Potomac Edison 

distribution system adjacent to the site; 

• Industrial‐grade, weatherproof chain link fencing; and 

• Control interface for system operation including connectivity with a proprietary 

user interface accessible to both Potomac Edison and Convergent.  

D. Estimated Costs and Savings of the Project 

The Company engaged Dynamic Energy Group to apply the metrics and value streams 

determined by the PC44 energy storage working group to this project.  The analysis of the metrics 

and value steams for the Little Orleans project is attached hereto as Exhibit F.   

The total projected cost of the project is $2.91 million, which includes the projected costs 

associated with permitting, interconnection, construction, purchasing, and ongoing O&M.  The 

costs are projected over a ten-year period, but the annual O&M costs are projected to continue 

through its useful life.  The following chart provides the annual projected costs of this project: 

Pilot Project Cost Type Annual Cost 
(2022) 

Annual Cost 
(2023-2031) 

10-Year Total 

Little Orleans O&M $63,000 $63,000 $630,000 

Little Orleans Capital $2,280,000 0 $2,280,000 
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As indicated on Exhibit F, this project will have (per the PC44 energy storage working 

group methodology) projected benefits of approximately $2.62 million, which include, among 

other things, the estimated wholesale market revenues, quantifiable societal benefits associated 

with the project, and the estimated value associated with the distribution system investment 

deferral.   

The project also will provide a litany of qualitative value streams, many of which are 

captured in the Commission working group methodology.  These qualitative benefits, such as 

resilience, distributed generation hosting capacity, certain air emissions reductions, and economic 

development, are consistent with Maryland’s state policy goals, but are not easily quantifiable 

through a dollar value.  Although the costs are projected to slightly outweigh the benefits based on 

the analysis in Exhibit F, the benefits to which a dollar value cannot be ascribed at this time should 

more than outweigh the program costs.  Given these benefits, the Company seeks to move forward 

with this solution as part of the Pilot Program.   

It is the Company’s first experience in Maryland to offer storage as a distribution system 

asset.  The Pilot Program will help the Company and the Commission evaluate whether there are 

additional benefits realized from utilizing a utility-owned battery as a distribution system asset.  

The Company also expects the Pilot Program to provide significant learnings and data that may be 

used for future storage projects.  Accordingly, Commission approval of the Little Orleans project 

is warranted.  

4. Cost Recovery  

As provided under the Public Utilities Article of the Annotated Code of Maryland, § 7-

216(g)(3), for purposes of the Pilot Program only, the Commission may, on a project-by-project 

basis, allow “full and timely cost recovery by the investor-owned electric company, at the rate of 

return authorized by the Commission in the most recent base rate proceeding for the investor-
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owned electric company, taking into account any use of an asset that may not be included in base 

rates.”6   

To achieve full and timely cost recovery, PE proposes to establish a regulatory asset for all 

pilot costs incurred by the Company until such time as the regulatory asset can be reflected for 

recovery in distribution rates as a result of a base rate proceeding, at which time distribution rates 

will reflect recovery of: (a) the regulatory asset; and (b) on-going pilot costs reflected in the test 

year, as adjusted where necessary for known and measurable changes.  The Company’s next base 

rate application will be filed in early 2023, in accordance with Commission Order No. 89072 dated 

March 22, 2019 in Case No. 9490 (“Distribution Rate Order”).  

The regulatory asset will include all Pilot Program O&M expenses, a return on and of the 

Company’s capital investment, and related property taxes.  The return on capital investment 

recorded to the regulatory asset will be calculated at the Company’s authorized rate of return of 

7.15%, as adjusted for state and federal taxes on the equity portion of the rate of return, and the 

return of capital investment will be calculated from a 15-year regulatory depreciable life for the 

Company-owned energy storage facilities and at the Commission-approved depreciable rate for 

other facilities (such as transformers, conductors, poles, etc.).7  The regulatory asset will be offset 

by revenues from the wholesale market for the Little Orleans project.  Upon conclusion of the 

Company’s next base rate proceeding, the regulatory asset will be incorporated into rate base and 

earn a return at the Company's then authorized rate of return.  The amortization period for the 

regulatory asset will be five years, with recovery beginning on the effective date of new 

distribution rates resulting from the Company's next base rate proceeding.  Capital assets included 

 
6 Md. PUBLIC UTILITIES Code Ann. Section 7-216(g)(3).   
7 Adjusted as necessary upon resolution of the Company’s upcoming depreciation study which, in accordance with 
the Distribution Rate Order, shall be filed with the Commission within 18 months of March 22, 2019. 
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in rate base at the conclusion of the Company’s next base rate proceeding will earn a return at the 

Company's then authorized rate of return and the return of capital assets will be calculated using 

the previously mentioned depreciation rates (adjusted as necessary in the Company's next base rate 

proceeding). 

C. Conclusion 

Accordingly, The Potomac Edison Company respectfully requests that the Maryland 

Public Service Commission approve its proposed projects for participation in the Energy Storage 

Pilot Program.   

      Respectfully submitted, 
 
      THE POTOMAC EDISON COMPANY  
 
 
      ___________________________________ 

Jeffrey P. Trout 
10802 Bower Avenue 
Williamsport, MD 21795 
Phone: (301) 790-6116 
Email: jtrout2@firstenergycorp.com 

 Teresa K. Harrold  
 2800 Pottsville Pike 
 P.O. Box 16001 
 Reading, Pennsylvania 19612-6001 
 Phone: (610) 921-6783 

Email: tharrold@firstenergycorp.com 
 
Dated:  April 15, 2020 
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MD BATTERY STORAGE METRICS – TOWN HILL 
PROJECT NARRATIVE 

In September 2016, the Public Service Commission of Maryland initiated Public Conference 44 to 

perform a “targeted review to ensure that electric distribution systems in Maryland are customer-

centered, affordable, reliable and environmentally sustainable.”  

Per this review, an Energy Storage Working Group was established to facilitate increased 

understanding of energy storage and to specifically explore considerations for energy storage as a 

resource for individual customers and as a distribution grid asset. The Working Group was also directed 

to consider the appropriate criteria for evaluating whether a utility should invest in energy storage as a 

distribution grid asset, and if so, how the utility should be compensated. 

Initially, the Working Group participants developed a Proof of Regulatory Concept Program to test 

innovative regulatory and business models for energy storage that have the potential to reduce ratepayer 

costs and provide benefits to customers, utilities, competitive storage providers, and the electric grid.  

Subsequently, the legislature approved a storage pilot program (Senate Bill 573) that requires the 

investor-owned electric utilities in Maryland to solicit offers to develop energy storage projects, and for 

each utility to propose at least two of four different storage operational models with a statewide 

cumulative size between 5-10 MW.  Senate Bill 573 was signed into law effective June 1, 2019. 

After Senate Bill 573 was adopted, the Commission directed the Working Group to develop value 

streams and metrics that could be used to evaluate utilities’ storage proposals.  These value streams and 

metrics are discussed in this report and are intended to facilitate the Commission’s review of the 

proposed storage project.  

The Potomac Edison Company (“Potomac Edison” or “Company”) published a Request for 

Proposal on December 2, 2019 seeking a qualified bidder to develop energy storage solution(s) for the 

reliability improvement of two different distribution circuits within the Company’s Maryland jurisdiction. 

Solution planning for the circuits, one fed from the Hancock substation and one fed from the Great 

Cacapon substation, is as follows: 

• Town Hill Project: 1,750 kVA, 8,400 kWh energy storage near Hancock substation.

• Little Orleans Project: 750 kVA, 5,100 kWh energy storage near Great Cacapon substation.

This Report contains the Town Hill battery energy storage system (BESS) metrics and value 

streams as developed by the Commission’s Energy Storage Work Group.  
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THE TOWN HILL PROJECT TECHNICAL ELEMENTS 
 

 
 

PROJECT NAME Potomac Edison – Town Hill Substation & Energy Storage Project 

LOCATION Allegheny County, MD 

SCOPE 
Purchase land, construct substation, to house an 8,400 KWhr battery array 
to power 1,750 kVA in the event of loss of normal source. 

REAL ESTATE REQUIREMENT 

Acquire 2 acres of land, with a power line on it, and within 10 spans of the 
three-phase line, with access to National Pike (Rt40) between Sidling Hill 
Creek or Divide Ridge Road. Ruby Ross Lane and Swain Rd were also 
evaluated as possible locations.  Environmental and permitting to allow for 
a 1-acre area to be level and topped with crushed stone.   

EXCAVATION & CONSTRUCTION 

Level 1 acre pour a 6’ concrete pad for the step up transformer, pour 
concrete pads as required for the inverters, and battery enclosures. Install 
2-5” and 2-1” conduits from the take off pole to the transformer, and from 
the transformer to the inverter, from the inverter to the battery enclosures. 
Top the yard with 6” of crushed stone and install a 7’ high chain link fence, 
a double gate, and top with barbed wire common to substation 
requirements. 

ENERGY REQUIREMENT 
1,750 kVA = 583 kVA per phase.  700 kVA phase max. available for 
recharge. 

STORAGE REQUIREMENT 8,400 kWhrs 

TRANSFER SWITCH REQUIREMENT No T/S needed 

INVERTOR REQUIREMENT 
Capable of operation based on loss of voltage timers. SCADA monitoring 
and control. Capable of operation without SCADA communications.  
Programmable time to discharge after loss of utility power. 

POTOMAC EDISON WORK 
Install primary wires from the existing lines to the high side of the 2,500kVA 
transformer 
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TOWN HILL BATTERY ENERGY STORAGE SYSTEM PARTICIPANTS AND CONTRACTUAL 
STRUCTURE 

The Town Hill BESS will incorporate as Limited Liability Company (Town Hill LLC) and act as a 

Special Purpose Entity that holds the following project related items:  

• Land: any contracts such as leases or purchase options for site control and easements 

• Permits: any permits or agreements relating to the project 

• Revenue Agreements: any offtake including with Potomac Edison or PJM  

• Interconnection, LLC 

• Other Contracts 

• Tax Equity 

Convergent Energy and Power LP, a Delaware-incorporated Limited Partnership development 

company, will be the Parent of the Town Hill LLC.  Convergent is 100% owned by Energy Capital 

Partners (ECP), a $19 billion private equity fund that specializes in energy infrastructure.   Convergent is 

a part of ECP’s Fund IV, a $6B target fund at the beginning of its life (launched in 2018).  All project 

financing needs are provided via Investment Committee approval in a straightforward capital request 

process, where several hundred million dollars of funding has already been earmarked for Convergent’s 

projects.   

Convergent will work with best-in-class engineering design consultants to fully engineer the Town 

Hill LLC BESS to meet all applicable local codes and utility interconnection requirements.  A full risk 

analysis will be performed early in the Town Hill BESS project lifecycle. Identified risks will be built into 

the project plan. All project development and design activities are managed by Convergent’s in-house 

project development team who will assign a Town Hill BESS Project Manager. The Project Manager will 

be responsible for the day-to-day management of the project throughout the project lifecycle and will be 

the main point person during all design and construction activities. 

For all procurement activities, Convergent’s design consultants will specify equipment 

requirements and approve the equipment that the installer or Project Manager proposes. Procurement is 

performed by either the third-party installer or the in-house Project Manager, depending up on the 

complexity and cost of the equipment, device or component. The BESS technology provided is always 

designed and procured directly by the Convergent project development team. 

To construct its asset fleet, Convergent contracts with trades local to the asset location.  This not 

only benefits the local community but also provides Convergent with a valuable resource that is 

knowledgeable of local constraints and can be on hand to provide maintenance or emergency response 

on an as-needed basis. Construction oversight is maintained by the Convergent in-house project 

development team.  
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COMPREHENSIVE COST BENEFIT ANALYSIS TABLE – THE TOWN HILL PROJECT AT-A-GLANCE 

  

 

Years 1 2 3 4 5 6 7 8 9 10
Town Hill Contract 550,000$          550,000$          550,000$          550,000$          550,000$          550,000$          550,000$          550,000$          550,000$          550,000$          

Interconnection 50,000              
Total Utility Program Cost 600,000$         550,000$         550,000$         550,000$         550,000$         550,000$         550,000$         550,000$         550,000$         550,000$         5,550,000$    

NWA (deferral) Value 1,710,000$   
Utility WACC 7.15%

Peak Shaving kW-month $1.50
Years 1 2 3 4 5 6 7 8 9 10

1 Air Emissions 3,175                3,175                3,175                3,175                3,175                3,175                3,175                3,175                3,175                3,175                
2 Health Benefits 2,457                2,457                2,457                2,457                2,457                2,457                2,457                2,457                2,457                2,457                
3 Annual NWA Value 45,807              66,182              69,691              73,451              77,481              81,798              86,424              91,380              96,691              102,382            
4 Energy Conservation @ Time of Peak 13,067              13,067              13,067              13,067              13,067              13,067              13,067              13,067              13,067              13,067              
5 Peak Shaving 31,500              31,500              31,500              31,500              31,500              31,500              31,500              31,500              31,500              31,500              
5 PJM Market Operations
6 Capacity Avoidance
7 Black Start Grid Value 
8
9 Reliability 23,016              23,016              23,016              23,016              23,016              23,016              23,016              23,016              23,016              23,016              
10 Service Quality -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    

119,021$         139,397$         142,906$         146,666$         150,695$         155,013$         159,638$         164,595$         169,906$         175,597$         1,523,435$    
480,979$        410,603$        407,094$        403,334$        399,305$        394,987$        390,362$        385,405$        380,094$        374,403$        4,026,565$   

Total Costs $5,550,000
Total Benefits $1,523,435

Total Benefits less Costs -$4,026,565
Indicative BCA 0.27

11 Pilot Program Tests reliability for NWA purposes and resiliency + various market revenue value stacking; explores both 3rd party ownership and utility ownership models.
Economic 

Development
12 Project over 10 years Locally-sited projects, using local vendors wherever possible, as well as long-term O&M activities.  New land-lease and property tax revenues for community members

NOx 
Emissions 
Reductions

13
Town Hill  8.4 MWh* 90% efficiency *.36lbs*250 cycles shifted from on to off-peak 6,804 pounds over 10 year contract

Resilience 14 Support Major Storm Restoration Improvement
Grid Services- Operational 

Felxibility
15 Grid operations improvement (could include O&M utility savings).

Peak Energy Reduction

Program Costs

Program Benefits

Emissions Reductions

NWA Value

Assumptions

Learnings

$ Value of Qualitative Benefits needed for Cost/Benefit of 1

N/A - 3rd Party OwnedMerchant PJM Value

Distribution Service 
Improvements

$ Value to Utility of Services Provided By Projects

Non-Market Compensated / Qualitative / Reliability Benefits
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TOWN HILL PROJECT BENEFIT ANALYSIS 

The comprehensive Cost-Benefit Analysis for the Town Hill project shown in the above table was 

developed using contemporary industry standard calculations and analysis. The analysis includes Project 

Costs (derived from contractual agreements between Potomac Edison and Convergent, the selected 

vendor); Program Benefits (including all benefits per the terms of that agreement); and Non-Market 

Compensated/Qualitative/Reliability Benefits (currently non-quantifiable benefits that will accrue to the 

utility and its customers).  It should be noted that in the future, advances in communication systems and 

data collection capabilities, consensus on analytical methodology, and learnings from projects like this 

one may result in a number of the qualitative benefits being translated into measurable, quantitative 

benefits. In a similar vein, these same advances will allow for the fine tuning of existing quantitative 

methodologies to produce enhanced quantitative values. In other words, although the foregoing chart 

identifies a negative Cost-Benefit Analysis, the Company believes that there could be additional 

monetary and non-monetary benefits and learnings that would be realized through the deployment of this 

project.   

The following pages provide detail regarding the data, calculative methodology and other 

analytics employed to develop the quantitative benefits that appear in the Comprehensive Cost-Benefit 

Analysis Table. 
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AIR EMISSIONS/CARBON EMISSIONS 

The calculation of this metric involves determining the dollar value of greenhouse gas (GHG) 

emissions reductions created when load is shifted through battery operations.  

Assumptions made for the calculation of this metric are: 

1. Number of GHG pounds per MWh (84); and 

2. The allowance made for losses due to round trip efficiency levels (90%).  

The completed metric calculation provides an estimate of the amount of load shifted when the 

battery is charged at base and discharged at peak. The calculation further establishes the projected 

value associated with reducing GHG via load shifting.  

AIR EMMISSIONS/CARBON EMISSIONS METRIC CALCULATION 
 

GHG pounds / MWh 
 84 MWh Efficiency 7.56 (MWh x 90%) 

B MW 
 1.75 GHG pounds / MWh 84  

MWh 
 8.40 Pound Reduction 635 MWh Efficiency * 84 GHG #/MWh 

Round-trip Efficiency 
 90% Short Tons 0.32 Pounds Reduction / Short Ton Pounds 

Charge Hours 
 4.8 $ Value GHG ST Reduction 12.70 Short Tons * Value per Short Ton 

  Value Short Ton CO2 Reduction $40 Daily Value $12.25  

  Short Ton (ST) Pounds 2,000 Number of Years 10  

  Days per Year 250  

  10 Year Value $31,752  

• Capacity acquired by Potomac Edison for Non-Wired Alternative (NWA) purposes 1.75 MW 

8.4MWh (4.80 hour run time)  

• 250 Cycles Per Year 
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HEALTH BENEFITS 

The calculation of this metric involves determining the dollar value of Particulate Matter reduction 

(not GHG or NOx) created when load is shifted through battery operations.  

Assumptions made for the calculation of this metric are: 

1. Dollar value of health benefit per MWh load shifted ($1.30); and 

2. The allowance made for losses due to round trip efficiency levels (90%).  

The metric calculation estimates the amount of load shifted through the implementation of battery 

storage and then establishes the Present Value of the projected cash flow associated with reducing 

Particulate Matter via this activity.  

HEALTH BENEFIT METRIC CALCULATION 
 

Battery Size MW 
 1.75 MWh Efficiency 7.56 (MWh x 90%) 

MWh 
 8.40 $ Value MWh Shifted in PJM $ 1.30  

  Charge Hours 4.80 Public Health Benefits $9.83 MWh Efficiency * $1.30 MWh Shift 

Round-trip Efficiency 
 90% Cycles per Year 250  

  Value Public Health/MWh Shift $ 1.30 Number of Year 10  

  10 Year Value $24,570  
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DEFERRAL OR AVOIDANCE OF UTILITY DISTRIBUTION AND TRANSMISSION 
CONSTRUCTION (COST SAVINGS) 

The calculation of this metric involves determining the dollar value of deferring a Distribution and 

Transmission upgrade through the implementation of battery storage to avoid system stress/overload.  

Assumptions made for the calculation of this metric are: 

1. The cost of the Distribution and Transmission upgrade is $1.71 million (not currently 

collected in rates); and 

2. The deferral period is based on a 10-year contract with a third-party owner. 

The metric calculation estimates the value of deferring Distribution and Transmission upgrades by 

installing battery storage on system circuits and managing that battery to avoid system stress/overload. 

DISTRIBUTION & TRANSMISSION DEFERRAL METRIC CALCULATION 

Traditional T&D Spend (Millions) 
 $ 1.71 Deferral T&D 10 Years (40-year Life) $mm $ 0.428 

Energy Storage Annual Cost (Millions) 
 $ .550 Compounded Value of T&D (10 years) $ 0.637 

  Deferral Period (Years)  10 O&M and Taxes Years 2-10 ($17k * 9 years) $ 0.154 

Discount Rate 
 % 7.15 T&D + O&M plus Taxes $ 0.791 

  O&M and Taxes (% of Capital) % 1  $  

  Regulatory Depreciable Life (Years) Y 15  $  

 T&D Depreciable Life (Years) Y 40 Battery Storage $mm ($550k * 10 years) $ 5.50 
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OPTIONALITY 

Optionality in the context of electricity distribution capitalization is best described as the process 

of identifying various scenarios that might follow a capitalization decision and placing appropriate value 

on possibilities “opened up” or “shut down” by each path.  Breaking projects into elements has value. The 

ability to delay a capital commitment has value. Adding assets in smaller increments has value. 

Reducing capital intensity has value.  This Town Hill project is based on improving reliability – reducing 

the number of customer interruptions and duration of outages.  There is no projected overload in the 

future that would require additional capacity in this rural setting. 
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ENERGY CONSERVATION DURING TIME OF PEAK 

The calculation of this metric involves determining the dollar value of energy conservation 

achievable by charging a battery off-peak and discharging a battery on-peak. 

Assumptions made for the calculation of this metric are: 

1. $100 LMP price for peak 80 hours per year potential  

2. Injection based on 20 dispatches per year 

3. The allowance made for losses due to round trip efficiency levels (90%).  

 

 

ENERGY CONSUMPTION DURING TIME OF PEAK 
 

BESS Size MW 
 1.75 Peak Hours (kWh) Reduced 8,400 Peak kWh Reduced 

MWh Peak Requirement 
 4.80 kWh to Recharge (Off Peak) 9,333 Off Peak 8,400 kWh x 1.11 Recharge 

  Round-trip Efficiency 90% LMP for 1 kWh Peak $0.10  

Recharge Efficiency 
 111% Cost to Produce 1 kWh Off Peak $0.02  
  Value of Peak kWh Reduced $840.00 8,400 peak kWh * 0.10 
  Value Non-Peak kWh Increase $186.67 9,333 non-peak kWh * 0.02 

  Energy Savings Value $ 653.33  

  Cycles per Year 20  

  Number of Years 10  

  Annual Value $13.1K  

  10 Year Value $ 130.7K  
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PEAK SHAVING (REDUCTION OF ZONAL CAPACITY OBLIGATION/TRANSMISSION 
OBLIGATION) 
 

The calculation of this metric involves determining the dollar value associated with peak shaving. 

Reducing power consumption ("load shedding") quickly and for a short period of time to avoid a spike in 

consumption. This is either possible by temporarily scaling down production, activating an on-site power 

generation system, or relying on a battery. 

Assumptions made for the calculation of this metric are: 

1. $1.50 Peak Shaving kW-month 

a. PJM NITS (Network Integrated Transmission Systems) – June 2019 

 

Peak Shaving 
 

Peak Shaving ($/kW-month) 
 1.50 $ Peak Shaving kW-month $2,625 

BESS Size kW 
 1,750 kW Peak Shaving kW-year 31,500 

   10 Year Value $315,000 
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RELIABILITY  

Avoided battery storage outage costs can be estimated by multiplying the quantity of unserved 

energy that is reduced by customer class over a specific duration. 

• Historic outages were reviewed for the Town Hill Circuit for 2017 - 2019 by Potomac Edison 

Engineering Services.   

• All outages that would not have automatically been avoided were eliminated from consideration. 

• Outages that would have required manual switching were excluded.   

• Sustained outages were limited to what could have been serviced by the 1.75 MW 8.4 MWh 

BESS.      

• The Working Group recommended employing values identified in the Lawrence Berkeley National 

Lab Report "Updated Value of Service Reliability Estimated for Electric Utility Customers in the 

United States" table.   

• Vetted outages were sorted by Customer Minutes Interrupted (CMI) and grouped accordingly by 

duration.   

• The customers on the circuit are all residential or light commercial (small engine repair or home 

office).   

• The annual value was used in conjunction with the Potomac Edison cost of capital and 10-year 

project agreement term to calculate a 10-year value.  
 

Distribution Service Improvements:  Reliability / Value of Avoided Outages 

Town Hill Circuit 2017-19 
Outages* 

Duration 
Minutes CMI (3 Years) Annualized CMI Annualized 

Hours 
Annualized 

kWh 
Cost/Unserved 

kWh Annual Value 

Momentary 0-5 - - - - - - 

30 Minute 6-30 10,412 3,471 58 97 $6 $580 

1 Hour 31-60 - - - - - - 

4 Hours 61-240 320,219 106,740 1,779 2,971 $2 $5,942 

8 Hours 241-480 1,174,261 391,420 6,524 10,895 $1 $10,895 

16 Hours 480-960 603,593 201,198 3,353 5,600 $1 $5,600 

TOTAL  2,076,150 692,050 11,534 19,262  $23,016 

      Value 10 Yrs. $230,160 
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 Duration of Outage 

 Momentary 30 Minute 1 Hour 4 Hours 8 Hours 16 Hours 

Medium/Large C&I Customers $191 $37 $22 $12 $13 $13 

Small C&I Customers $2,225 $474 $295 $214 $267 $258 

Residential Customers $31 $6 $3 $2 $1 $1 
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SERVICE QUALITY (VOLTAGES, HARMONICS, ETC.)  

While there are theoretically additional grid services that BESS could deliver to the system, there 

is not a specific need for them nor is there an operational plan for them in the current project deployment. 
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NOX EMISSIONS REDUCTIONS 

The calculation of this metric involves determining the environmental value associated with 

reducing NOx emissions through shifting energy from periods of high emissions to low emissions (peak 

to non-peak hours). 

Assumptions made for the calculation of this metric are: 

1. Number of GHG pounds per MWh (0.36); and 

2. The allowance made for losses due to round trip efficiency levels (90%).  

AIR EMMISSIONS/CARBON EMISSIONS METRIC CALCULATION 
 

NOx pounds / MWh 
 0.36 MWh Efficiency 7.56 (MWh x 90%) 

BESS Size MW 
 1.75 NOx pounds / MWh 0.36  

MWH 
 8.4 Pound Reduction 2.72 7.29 MWh Efficiency * 0.36 NOx #/MWh 

Charge Hours 
 4.8 Cycles per Year 250  

  MWh 8.40 Number of Years 10  

Round-trip Efficiency 
 90% Number of Days 2,500  

  Total # Reduced over Project 6,804  
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NON-MARKET COMPENSATED/QUALITATIVE/RELIABILITY BENEFITS 

While the following benefits are not easily monetized, and therefore not included in the Program 

Benefits Calculation, they deliver positive qualitative impacts to the project area, Potomac Edison, and 

customers. 

• Learnings: Like most pilot projects, lessons learned from the Town Hill Project are 

expected to be extremely beneficial in terms of technology evaluation, site selection, 

engineering and all other forms of planning and deploying future storage projects. While 

the value of these learnings do not apply directly to the benefit stream or the cost test of 

this project, the lessons learned could expand the benefit stream and reduce the costs for 

projects down the road.  

 

The Town Hill Project will test reliability for NWA purposes and resiliency.  It will allow for 

the examination of and sensitivity testing for various market revenue stacking.  It will allow 

for further understanding of the true costs and benefits associated with the third-party 

ownership model. 

 

• Economic Development: The Town Hill Project represents a sizable infrastructure project 

in the area where it is sited.  Local vendors will be used whenever and wherever possible. 

Potomac Edison will further strive to use diverse vendors when possible.  On a long-term 

basis, O&M requirements will add to the local economy. A new land lease and new 

property tax revenues (due to private ownership) will also contribute to overall community 

economic health. 

 

• NOx Emissions Reductions: Nitrogen dioxide and nitric oxide are referred to together as 

oxides of nitrogen (NOx). NOx gases react to form smog and acid rain as well as being 

central to the formation of fine particles and ground level ozone, both of which are 

associated with adverse health effects. 

 

The Town Hill Project (8.4 MWh @ 90% efficiency) will shift 0.36lbs of nitrogen dioxide 

and nitric oxide in each of 250 annual on-peak to off-peak cycles.  Over the life of the 10-

year project contract this will avoid 6,804 tons of these toxic emissions. 
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• Distributed Generation Hosting Capacity: Connection of a significant amount of distributed 

generation, such as solar photovoltaic capacity, frequently leads to problems in 

distribution networks due to violations of distribution network hosting capacity limits. One 

technique to enhance hosting capacity is to integrate energy storage which allows for an 

increase of the photovoltaic penetration level in the distribution network.  The value of this 

is significant as it potentially reduces the need for transmission and large-scale generation 

expansion. 

 

• Resilience: Battery storage is a dynamic resource that can support non-dispatchable 

resources; it also has the flexibility required to be applied for services which include 

frequency and voltage support. As noted above, with increased solar penetration, battery 

storage will need to be used to manage changes stemming from photovoltaics impacting 

the bulk power system.  In addition, human-induced disruptions, cybersecurity attacks, 

natural causes, and extreme weather events are power sector vulnerabilities that greatly 

impact resiliency. Most of these events occur at a local level. As such, local battery 

storage can help to ride through short-term outages.  Further to the question of future 

value streams, with appropriate regulatory and rate designs, local battery storage 

combined with photovoltaics could provide for greater resilience. 

 

• Grid Services and Operational Flexibility:   Most grid operators understand that their 

infrastructure is under increasing strain. Grid assets are aging. Intermittent sources 

of renewable energy generate increasing amounts of power which in turn requires more 

load balancing. The incidence of severe weather is rising. Taken together, these trends 

worsen bottlenecks and choke points in the energy delivery system.  This results in higher 

costs and increases the threat of local power outages. Battery storage provides grid 

operators with an additional resource to counter these underlying problems and to avoid 

the increased costs associated with the operational problems that they cause. 
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APPENDIX: ADDITIONAL METRIC CALCULATION 
DETAILS 
 
AIR EMISSIONS/CARBON EMISSIONS 

The metric calculation estimates the amount of load shifted through the implementation of battery 

storage and then establishes the projected value associated with reducing GHG via this activity.  

• A 1.75 MW 8.4 MWh capacity lithium ion phosphate battery can charge 8.4 MWh in 4.8 hours.   

• Assuming a round trip efficiency of 90%, when the battery is subsequently fully discharged, 7.56 

MWh will be discharged into the grid (8.4 MWh * 0.90); 

• 7.56 *84 lbs per MWh = 635.04 total lbs reduced;  

• 635.04 lbs reduced * 1 short ton/2000 = 0.3062 short tons reduced; 

• 0.3175 short tons reduced * $40/short ton reduced = $12.70 value of GHG reduction per day. 
• 250 cycles per year for 10 years 

• Annual Value = $3,175 

• 10 Year Value = $31,753 
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HEALTH BENEFITS 
 

The metric calculation estimates the amount of load shifted through the implementation of battery 

storage and then establishes the projected value associated with reducing Particulate Matter via this 

activity.  

• A 1.75 MW 8.4 MWh capacity lithium ion phosphate battery can charge 8.4 MWh in 4.8 hours.   

• Assuming a round trip efficiency of 90%, when the battery is subsequently fully discharged, 7.56 

MWh will be discharged into the grid (8.4 MWh * 0.90);  

• 7.56 * $1.30 per MWh = $9.83 in public health benefits associated with the reduction of 

Particulate Matter per day. 

• 250 cycles per year for 10 years 

• Annual Value = $2,457 

• 10 Year Value = $24,570 
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DEFERRAL OR AVOIDANCE OF UTILITY DISTRIBUTION AND TRANSMISSION 
CONSTRUCTION (COST SAVINGS) 
 

Storage can be used to avoid or delay generation, transmission, and distribution upgrades that 

would otherwise be necessitated by system constraints.  

This calculation assumes a T&D asset of $1.71 million can be avoided for 10 years by a third-

party installation of a battery that costs $550,000 annually.  The analysis period is 10 years.   

• Traditional T&D Spend = $1.71 million 

• Energy Storage Cost = $5.5 million ($550,000 annually for 10 years) 

• Contract Period = 10year duration of Energy Storage contract 

• Discount Rate = 7.15% Potomac Edison Maryland approved rate of return 

• Capital investment will be calculated from a 15-year regulatory depreciable life of the BESS. 

(Related Transmission and Distribution investment will be depreciated over roughly forty years, 

in aggregate).  

• O&M and Taxes = 1% of Capital 

• Inflation = 2% 

 

Calculations for Traditional T&D Spend with No Energy Storage and Battery Energy Storage 

System 

Option A – Traditional T&D Spend – (No Energy Storage) 

• $1.71 mm Engineering, Procurement and Construction (EPC) 

o $210,000 7,000’ of new UG ROW @ $30/ft 

o $1,140,000 5.7 miles reconductor at 200,000/mile 

o $100,000 5 DA Reclosers 

o $260,000 4 Sets of Regulators 

o $1,710,000 Total 
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Traditional T&D Spend – (No Energy Storage) 

• $1,710,000 Engineering, Procurement and Construction (EPC) 

o Capital investment will be calculated from a 15-year regulatory depreciable life of 

the BESS. (Related Transmission and Distribution investment will be depreciated 

over roughly forty years, in aggregate).  

o $42,750 annual value ($1,710,000 / 40)  

o $637,387 ($42,750 compounded @ 7.15% for 10 years) 

o $17,100 O&M and Taxes annually (1% Capital) years 2-10  

o $153,900 O&M and Taxes ($17,100 * 9) 

o $791,287 deferral value ($637,387 + $153,900)  

Option B – Energy Storage Value 

• $550,000 annually for 10 years,  

• 10 Year Value = $5,500,000 

 

 

  

Town Hill Circuit T&D Storage Distribution Deferral Value
Traditional T&D spend (No Energy Storage)

T&D Costs 1 2 3 4 5 6 7 8 9 10 Total
Capital 1,710,000 1,710,000 
O&M and Taxes 17,100    17,100    17,100   17,100    17,100    17,100    17,100    17,100    17,100    153,900     

1,710,000 17,100    17,100    17,100   17,100    17,100    17,100    17,100    17,100    17,100    1,863,900 
  Total T&D Costs 1,863,900 

T&D Capital 1,710,000 T&D Depreciable Life - 40 Years

1 2 3 4 5 6 7 8 9 10 11-40 Total
Traditional T&D 42,750       42,750    42,750    42,750   42,750    42,750    42,750    42,750    42,750    42,750    1,282,500 1,710,000 

Total
Deferral Value (7.15%) 45,807       49,082    52,591    56,351   60,381    64,698    69,324    74,280    79,591    85,282    637,387     
O&M and Taxes 17,100    17,100    17,100   17,100    17,100    17,100    17,100    17,100    17,100    153,900     
Total Deferral Value 45,807       66,182    69,691    73,451   77,481    81,798    86,424    91,380    96,691    102,382 791,287     A

Option B - Use Energy Storage to Avoid Traditional T&D Spend by 10 Years

1 2 3 4 5 6 7 8 9 10 Total
Battery Capital -              
Annual Payment 550,000     550,000 550,000 550,000 550,000 550,000 550,000 550,000 550,000 550,000 5,500,000 

550,000     550,000 550,000 550,000 550,000 550,000 550,000 550,000 550,000 550,000 5,500,000 B

Year

Year

Year
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ENERGY CONSERVATION DURING TIME OF PEAK 

The calculation of this metric involves determining the dollar value of energy conservation 

achievable by charging a battery off-peak and discharging a battery on-peak. $100 LMP price for peak 

80 hours per year potential injection based on 20 dispatches per year.  

• A 1.75 MW 8.4MWh BESS can be fully charged during off peak hours   

• If the battery is discharged during 4.8 peak hours at a later date, 8.4 MWh will be discharged into 

the grid;   

• The battery is assumed to have an efficiency of 90% and therefore recharging the battery 

requires a total of 9.33 MWh to recharge (8.4 MWh * 1.11).  

• The Net Energy Savings for Maryland = (($0.10 per kWh) * 8,400 kWh Peak Reduction) minus 

(($0.02 per kWh) * (9,333 kWh Off-Peak Increase))  

• $840.00 kWh Peak Reduction Savings - $186.67 Off-Peak kWh Increased Costs = $653.33 

Energy Savings per Day.  

• 20 cycles per year for 10 years 

• Annual Value = $13,067 

• 10 Year Value = $130,667 

LMP Near Node 2019 – 8760 Analysis 

• Over 70 instances of >$100 LMP pricing - adequate to support assumption of hitting peaks with 

20 cycles  

• Over 2,000 instances of <$20MWh, adequate to support assumption of lower off-peak charging  

 

  

datetime_begin
ning_utc

datetime_begin
ning_ept pnode_id pnode_name voltage equipment type zone

system_
energy_
price_rt

total
_lmp
_rt

congest
ion_pri
ce_rt

marginal
_loss_pri
ce_rt

row_is_
current

version_
nbr

1/1/2019 5:00 1/1/2019 0:00 5021400 MORGAN 138 KV T1 LOAD APS 18.03 18.7 0 0.63 TRUE 1 Max Total LMP 871.25
1/1/2019 6:00 1/1/2019 1:00 5021400 MORGAN 138 KV T1 LOAD APS 17.77 18.3 0 0.57 TRUE 1
1/1/2019 7:00 1/1/2019 2:00 5021400 MORGAN 138 KV T1 LOAD APS 16.36 16.9 0 0.51 TRUE 1 HoursGreater than $200 23.00       
1/1/2019 8:00 1/1/2019 3:00 5021400 MORGAN 138 KV T1 LOAD APS 12.27 12.7 0 0.37 TRUE 1 # Hours Greater than $100 73.00       
1/1/2019 9:00 1/1/2019 4:00 5021400 MORGAN 138 KV T1 LOAD APS 6.24 6.41 0 0.17 TRUE 1 # Hours Greater than $150 37.00       

1/1/2019 10:00 1/1/2019 5:00 5021400 MORGAN 138 KV T1 LOAD APS 9.28 9.52 0 0.24 TRUE 1 # Hours less than $20 2,061.00 
1/1/2019 11:00 1/1/2019 6:00 5021400 MORGAN 138 KV T1 LOAD APS 16.35 16.8 0 0.41 TRUE 1
1/1/2019 12:00 1/1/2019 7:00 5021400 MORGAN 138 KV T1 LOAD APS 11.69 12 0 0.26 TRUE 1

12/31/2019 0:00 12/30/2019 19:00 5021400 MORGAN 138 KV T1 LOAD APS 18.92 19.4 0.09 0.39 TRUE 1
12/31/2019 1:00 12/30/2019 20:00 5021400 MORGAN 138 KV T1 LOAD APS 18.69 19.2 0.09 0.37 TRUE 1
12/31/2019 2:00 12/30/2019 21:00 5021400 MORGAN 138 KV T1 LOAD APS 18.5 19 0.13 0.41 TRUE 1
12/31/2019 3:00 12/30/2019 22:00 5021400 MORGAN 138 KV T1 LOAD APS 17.62 18.1 0.09 0.41 TRUE 1
12/31/2019 4:00 12/30/2019 23:00 5021400 MORGAN 138 KV T1 LOAD APS 17.47 18 0.1 0.38 TRUE 1
12/31/2019 5:00 12/31/2019 0:00 5021400 MORGAN 138 KV T1 LOAD APS 17.41 17.8 0.08 0.36 TRUE 1
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PEAK SHAVING (REDUCTION OF ZONAL CAPACITY OBLIGATION/TRANSMISSION 
OBLIGATION) 
 

• $1.5 Peak Shaving kW-month 

• BESS size 1,750 kw 

• $2,625 Peak shaving per month (1,750 kW * $1.5 Peak Shaving) 

• $31,500 Peak shaving 1 years ($2,625 * 12 months) 

• $315,000 Peak Shaving 10 years ($31,500 * 10 years)  

 

  

PJM NITS - Network Integrated 
Transmission Systems

$/MW-
year

$/kW-
month

Jun-19 Jun-19
AE (AECO) 56,171 4.68 NJ
AEP (AEP) 65,932 5.49 OH
AP (APS) 17,895 1.49 PA please see PJM 16-22 capacity auction results for source data
ATSI (ATSI) 55,185 4.60 OH
BC (BGE) 29,860 2.49 MD
ComEd, Rochelle (CE) 33,116 2.76 IL
Dayton (DAY) 12,561 1.05 OH
Duke (DEOK) 25,840 2.15 OH/KY
Duquesne (DLCO) 49,200 4.10 PA
Dominion (DOM) 47,471 3.96 VA
Dominion Underground (DOM) 1,729 0.14 VA
DPE, ODEC (DPL) 44,803 3.73 DE/MD/VA
East Kentucky Power Cooperative (EKPC) 30,251 2.52 KY
MAIT (METED, PENELEC) 28,796 2.40 PA
JCPL 22,588 1.88 NJ
OVEC 5,164 0.43 OH
PE (PECO) 18,922 1.58 PA
PPL, AECoop, UGI (PPL) 68,031 5.67 PA
PEPCO, SMECO (PEPCO) 33,874 2.82 MD/DC
PS (PSEG) 119,736 9.98 NJ
Rockland (RECO) 42,548 3.55 NJ
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DISTRIBUTION SERVICE IMPROVEMENTS:  RELIABILITY/VALUE OF AVIODED 
OUTAGES 

Avoided battery storage outage costs can be estimated by multiplying the quantity of unserved 

energy that is reduced by customer class over a specific duration. 

• Historic outages were reviewed for the Town Hill Circuit for 2017 - 2019 by Potomac Edison 

Engineering Services.   

• All outages that would not have automatically been avoided were eliminated from consideration. 

• Outages that would have required manual switching were excluded.   

• Sustained outages were limited to what could have been serviced by the 1.75 MW 8.4 MWh 

BESS.    

• Vetted outages were sorted by CMI and grouped accordingly by duration.   

• The customers on the circuit are all residential or light commercial (small engine repair or home 

office).   

 
• 10 Year Value = $230,160 

 
 

  

Town Hill Circuit 2017-19 
Outages *

Duration 
Minutes

CMI (3Years)
Annualized 

CMI
Annualized 

Hours
Annualized 

kWh
Cost/Unserved 

kWh
Annual 
Value

Momentary 0-5 -                    -                    -                    -                    31$                       -$                
30 Minute 6 - 30 10,412             3,471               58                     97                     6                           580                 
1 Hour 31-60 -                    -                    -                    -                    3                           -                  
4 Hours 61-240 320,219           106,740           1,779               2,971               2                           5,942              
8 Hours 241-480 1,174,261       391,420           6,524               10,895             1                           10,895           
16 Hours 480-960 603,593           201,198           3,353               5,600               1                           5,600              

Total 2,108,485       702,828           11,714             19,562             23,016$         
*Outages reviewed by FirstEnergy Engineers to eliminate outages that would have been avoided with Energy Storage Capacity

Momentary 30 Minute 1 Hour 4 Hours 8 Hours 16 Hours
Medium and Large 

Commercial & Industrial 
Customers

$191 $37 $22 $12 $13 $13

Small Commercial & 
Industrial Customers

$2,255 $474 $295 $214 $267 $258

Residential Customers $31 $6 $3 $2 $1 $1
Table 5-8:  Estimated Cost of Unserved Electricity

Duration of Outage
Average Cost per Unserved kWh

"Updated Value of Service Reliability Estimated for Electric Utility Customers in the United States"
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NOX EMISSIONS REDUCTIONS 

• The metric calculation estimates the amount of load shifted through the implementation of 

battery storage and then establishes the reduction benefits.  

• A 1.75 MW 8.4 MWh capacity lithium ion phosphate battery can charge 8.4 MWh in 4.80 hours.   

• Assuming a round trip efficiency of 90%, when the battery is subsequently fully discharged, 

7.56 MWh will be discharged into the grid (8.4 MWh * 0.90). 

• 7.56 * 0.36 per MWh = 2.72 pounds per day in public health benefits associated with the 

reduction of NOx. 

• 250 Cycles per Year for 10 Years 

• 6,804 Pounds NOx Reduction – Life of Project 
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MD BATTERY STORAGE METRICS – LITTLE 
ORLEANS PROJECT NARRATIVE 

In September 2016, the Public Service Commission of Maryland initiated Public Conference 44 to 

perform a “targeted review to ensure that electric distribution systems in Maryland are customer-

centered, affordable, reliable and environmentally sustainable.”  

Per this review, an Energy Storage Working Group was established to facilitate increased 

understanding of energy storage and to specifically explore considerations for energy storage as a 

resource for individual customers and as a distribution grid asset. The Working Group was also directed 

to consider the appropriate criteria for evaluating whether a utility should invest in energy storage as a 

distribution grid asset, and if so, how the utility should be compensated. 

Initially, the Working Group participants developed a Proof of Regulatory Concept Program to test 

innovative regulatory and business models for energy storage that have the potential to reduce ratepayer 

costs and provide benefits to customers, utilities, competitive storage providers, and the electric grid.  

Subsequently, the legislature approved a storage pilot program (Senate Bill 573) that requires the 

investor-owned electric utilities in Maryland to solicit offers to develop energy storage projects, and for 

each utility to propose at least two of four different storage operational models with a statewide 

cumulative size between 5-10 MW.  Senate Bill 573 was signed into law effective June 1, 2019. 

After Senate Bill 573 was adopted, the Commission directed the Working Group to develop value 

streams and metrics that could be used to evaluate utilities’ storage proposals.  These value streams and 

metrics are discussed in this report and are intended to facilitate the Commission’s review of the 

proposed storage project.  

The Potomac Edison Company (“Potomac Edison” or “Company”) published a Request for 

Proposal on December 2, 2019 seeking a qualified bidder to develop energy storage solution(s) for the 

reliability improvement of two different distribution circuits within the Company’s Maryland jurisdiction. 

Solution planning for the circuits, one fed from the Hancock substation and one fed from the Great 

Cacapon substation, is as follows: 

• Town Hill Project: 1,750 kVA, 8,400 kWh energy storage near Hancock substation. 

• Little Orleans Project: 750 kVA, 5,100 kWh energy storage near Great Cacapon substation. 
 

This Report contains the Little Orleans battery energy storage system (BESS) metrics and value 

streams as developed by the Commission’s Energy Storage Work Group.  
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THE LITTLE ORLEANS PROJECT 
 

 

PROJECT NAME Potomac Edison – Little Orleans Substation & Energy Storage Project 

LOCATION Allegheny County, MD 

SCOPE 

Purchase land, construct substation, to house a 5,100 KWhr battery array to 
power 2,500 kVA, three-phase, Y-Y transformer in the event of loss of normal 
source.  Note this project is single phase only, but a 2500 KVA transformer is 
being considered in case of future three phase.  The demand requirement for this 
project is 750 kVA (0.750 MVA). 

REAL ESTATE REQUIREMENT 
Acquire 2 acres of land, with a power line on it or accessible to it in Little Orleans, 
MD specifically in the area to the north and south of the intersection of High 
Germany Road and Zeigler Road, shown circled in the photo.   

EXCAVATION & CONSTRUCTION 

Level 1 acre pour a 6’ concrete pad for the step up transformer, pour concrete 
pads as required for the inverters, and battery enclosures. Install 2-5” and 2-1” 
conduits from the take off pole to the transformer, and from the transformer to the 
inverter, from the inverter to the battery enclosures. Top the yard with 6” of 
crushed stone and install a 7’ high chain link fence, a double gate, and top with 
barbed wire common to substation requirements. 

ENERGY REQUIREMENT 750 kVA single phase.  250 kVA single phase max. available for recharge. 

STORAGE REQUIREMENT 5,100 kWhrs 

TRANSFER SWITCH REQUIREMENT No T/S needed 

INVERTOR REQUIREMENT 

Capable of operation based on loss of voltage timers. SCADA monitoring and 
control. Capable of operation without SCADA communications.  Programmable 
time to discharge after loss of utility power (xx seconds after loss of utility power).  
Max charging = 250 kVA. 

OTHER 
Any work, permitting, work, testing, and commissioning needed to meet the 
project scope that will not be performed by Potomac Edison. 

POTOMAC EDISON WORK 
Install primary wires from the existing lines to the high side of the 2,500kVA 
transformer 
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LITTLE ORLEANS PROJECT PARTICIPANTS AND CONTRACTUAL STRUCTURE 

The Little Orleans BESS will be incorporated as a separate special purpose entity (SPE) that is 

100% owned and controlled by Convergent Energy and Power LP until its transfer to Potomac Edison. 

Prior to transfer Convergent Energy may manage some or all of the following project activities:  

• Land: any contracts such as leases or purchase options for site control and easements 

• Permits: any permits or agreements relating to the project 

• Revenue Agreements: any offtake including with Potomac Edison or PJM Interconnection, 

LLC 

• Other contracts 

Convergent Energy and Power LP, a Delaware-incorporated Limited Partnership development 

company, will be the Parent of the SPE until the point of transfer.  Convergent is 100% owned by Energy 

Capital Partners (ECP), a $19 billion private equity fund that specializes in energy 

infrastructure.   Convergent is a part of ECP’s Fund IV, a $6B target fund at the beginning of its life 

(launched in 2018).  All project financing needs are provided via Investment Committee approval in a 

straightforward capital request process, where several hundred million dollars of funding has already 

been earmarked for Convergent’s projects.   

Prior to the point of transfer and while the SPE is under its control, Convergent will work with 

best-in-class engineering design consultants to fully engineer the Little Orleans BESS to meet all 

applicable local codes and utility interconnection requirements.  A full risk analysis will be performed 

early in the Little Orleans BESS project lifecycle. Identified risks will be built into the project plan. All 

project development and design activities are managed by Convergent’s in-house project development 

team who will assign a Little Orleans BESS Project Manager. The Project Manager will be responsible 

for the day-to-day management of the project throughout the project lifecycle and will be the main point 

person during all design and construction activities. 

For all procurement activities, Convergent’s design consultants will specify equipment 

requirements and approve the equipment that the installer or Project Manager proposes. Procurement is 

performed by either the third-party installer or the in-house Project Manager, depending up on the 

complexity and cost of the equipment, device or component. The BESS technology provided is always 

designed and procured directly by the Convergent project development team. 

To construct its asset fleet, Convergent contracts with trades local to the asset location.  This not 

only benefits the local community but also provides Convergent with a valuable resource that is 

knowledgeable of local constraints and can be on hand to provide maintenance or emergency response 

on an as-needed basis. Construction oversight is maintained by the Convergent in-house project 

development team. 

Exhibit F 
Page 3 of 30

https://www.ecpartners.com/
https://www.ecpartners.com/


4 
 

 
COST BENEFITS TABLE – LITTLE ORLEANS 

 

Years 1 2 3 4 5 6 7 8 9 10
Little Orleans BOT 2,263,000$        63,000$             63,000$             63,000$             63,000$             63,000$             63,000$             63,000$             63,000$             63,000$             

Interconnection 80,000                
Total Utility Program Cost 2,343,000$       63,000$             63,000$             63,000$             63,000$             63,000$             63,000$             63,000$             63,000$             63,000$             2,910,000$        

Assumptions NWA (deferral) Value 1,200,000$     
Frequency Regulation / AS Revenue ($/MW-year) 17,805$          

Regulation Clearing Price ($/kW-year) 17.81$            
Black Start Value ($/kW-month) -$                 

Peak Shaving kW-month 1.50$               (Limited to 200 kW of capacity due to charging constraints)
Utility WACC 7.15%

Convergent Ops Management Fee 10%
Years 1 2 3 4 5 6 7 8 9 10

1 Air Emissions 1,928                  1,928                  1,928                  1,928                  1,928                  1,928                  1,928                  1,928                  1,928                  1,928                  
2 Health Benefits 1,492                  1,492                  1,492                  1,492                  1,492                  1,492                  1,492                  1,492                  1,492                  1,492                  
3 Annual NWA Value 32,681                47,217                49,721                52,404                55,279                58,359                61,659                65,195                68,984                73,045                
4 Energy Conservation @ Time of Peak 7,933                  7,933                  7,933                  7,933                  7,933                  7,933                  7,933                  7,933                  7,933                  7,933                  
5 Peak Shaving 13,500                13,500                13,500                13,500                13,500                13,500                13,500                13,500                13,500                13,500                
6 Black Start Grid Value -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      
7 Regulation 3,119                  3,119                  3,119                  3,119                  3,119                  3,119                  3,119                  3,119                  3,119                  3,119                  
8 Reserves 77,842                77,842                77,842                77,842                77,842                77,842                77,842                77,842                77,842                77,842                
9 Little Orleans Residual Value 733,333             

Distribution Service Improvements 10 Reliability 26,559                26,559                26,559                26,559                26,559                26,559                26,559                26,559                26,559                26,559                
165,054$          179,591$          182,094$          184,777$          187,652$          190,732$          194,032$          197,569$          201,358$          938,751$          2,621,610$        

2,177,946$      (116,591)$        (119,094)$        (121,777)$        (124,652)$        (127,732)$        (131,032)$        (134,569)$        (138,358)$        (875,751)$        288,390$           
Total Costs $2,910,000

Total Benefits $2,621,610
Benefits Less Costs -$288,390

Indicative BCA 0.90

11 Pilot Program Tests reliability for NWA purposes and resiliency + various market revenue value stacking; explores both 3rd party ownership and utility ownership models.
Economic Development 12 Project over 10 years Locally-sited projects, using local vendors wherever possible, as well as long-term O&M activities.  New land-lease and property tax revenues for community members

NOx Emissions Reductions 13 Little Orleans  4.59 MWh *.36lbs*250 cycles shifted from on to off-peak 4,131 pounds for life of contract

Resilience 14 Support Major Storm Restoration Improvement
Grid Services- Operational Felxibility 15 Grid operations improvement (could include O&M utility savings).

Program Costs

Program Benefits

Emissions Reductions

NWA Value

Learnings

$ Value of Qualitative Benefits needed for Cost/Benefit of 1

Peak Energy Reduction

$ Value to Utility of Services Provided By Projects

Non-Market Compensated / Qualitative / Reliability Benefits

Merchant PJM Value
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LITTLE ORLEANS PROJECT BENEFIT ANALYSIS 

The comprehensive Cost-Benefit Analysis for the Little Orleans project shown in the above table 

was developed using contemporary industry standard calculations and analysis. The analysis includes 

Project Costs (derived from contractual agreements between Potomac Edison and Convergent, the 

selected vendor); Program Benefits (including all benefits per the terms of that agreement); and Non-

Market Compensated/Qualitative/Reliability Benefits (currently non-quantifiable benefits that will accrue 

to the utility and its customers).  It should be noted that in the future, advances in communication 

systems and data collection capabilities, consensus on analytical methodology, and learnings from 

projects like this one may result in a number of the qualitative benefits being translated into measurable, 

quantitative benefits. In a similar vein, these same advances will allow for the fine tuning of existing 

quantitative methodologies to produce enhanced quantitative values.  In other words, the Company 

believes that there could be additional monetary and non-monetary benefits and learnings that would be 

realized through the deployment of this project. 

The following pages provide detail regarding the data, calculative methodology and other 

analytics employed to develop the quantitative benefits that appear in the Comprehensive Cost-Benefit 

Analysis Table. 
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AIR EMISSIONS/CARBON EMISSIONS 

The calculation of this metric involves determining the dollar value of greenhouse gas (GHG) 

emissions reductions created when load is shifted through battery operations.  

Assumptions made for the calculation of this metric are: 

1. Number of GHG pounds per MWh (84); and 

2. The allowance made for losses due to round trip efficiency levels (90%).  

The completed metric calculation provides an estimate of the amount of load shifted when the 

battery is charged at base and discharged at peak. The calculation further establishes the projected 

value associated with reducing GHG via load shifting.  

AIR EMMISSIONS/CARBON EMISSIONS METRIC CALCULATION 
 

GHG pounds / MWh 
 84 MWh Efficiency 4.59 (MWh x 90%) 

BESS Size MW 
 0.75 GHG pounds / MWh 84  

MWh 
 5.10 Pound Reduction 385.6 MWh Efficiency * 84 GHG #/MWh 

  Round Trip Efficiency 90% Short Tons 0.193 Pounds Reduction / Short Ton Pounds 

  Charge Hours 6.80 $ Value GHG ST Reduction 7.71 Short Tons * Value per Short Ton 

  Value Short Ton CO2 Reduction $40 Cycles per Year 250  

  Short Ton (ST) Pounds 2,000 Number of Year 10  

  Annual Value $1,928  

  10 Year Value $19,278.  

• Capacity acquired by Potomac Edison for Non-Wired Alternative (NWA) purposes 0.75 MW 

5.1MWh (6.8 hour run time)  

• 250 Cycles Per Year 
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HEALTH BENEFITS 

The calculation of this metric involves determining the dollar value of Particulate Matter reduction 

(not GHG or NOx) created when load is shifted through battery operations.  

Assumptions made for the calculation of this metric are: 

1. Dollar value of health benefit per MWh load shifted ($1.30); and 

2. The allowance made for losses due to round trip efficiency levels (90%).  

The metric calculation estimates the amount of load shifted through the implementation of battery 

storage and then establishes the projected value associated with reducing Particulate Matter via this 

activity.  

HEALTH BENEFIT METRIC CALCULATION 
 

BESS Size MW 
 0.75 MWh Efficiency 4.59 (MWh x 90%) 

MWh 
 5.10 $ Value MWh Shifted in PJM $ 1.30  

  Charge Hours 6.80 Public Health Benefits $5.97 MWh Efficiency * $1.30 MWh Shift 

Round-trip Efficiency 
 90% Cycles per Year 250  

  Value Public Health/MWh Shift $ 1.30 Number of Years 10  

  Annual Value $1,492  

  10 Year Value $14,918  
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DEFERRAL OR AVOIDANCE OF UTILITY DISTRIBUTION AND TRANSMISSION 
CONSTRUCTION (COST SAVINGS) 

The calculation of this metric involves determining the dollar value of deferring a Distribution and 

Transmission upgrade through the implementation of battery storage to avoid system stress/overload.  

Assumptions made for the calculation of this metric are: 

1. The cost of the Distribution and Transmission upgrade is $1.22 million (not currently 

collected in rates); 

2. 15-year regulatory depreciable life for BESS; 

3. 40-year T&D depreciable life; and  

4. The avoided investment is based on a 10-year Utility Build Own Transfer (BOT) contract 

Upfront Purchase + Annual Ops Fee + 10% Market Revenues.  

The metric calculation estimates the value of deferring Distribution and Transmission upgrades by 

installing battery storage on system circuits and managing that battery to avoid system stress/overload. 

DISTRIBUTION & TRANSMISSION DEFERRAL METRIC CALCULATION 

Traditional T&D Spend (Millions) 
 $ 1.22 Deferral T&D 10 Years (40-year life)  $mm .305 
  Energy Storage Up Front Cost (Millions) $ 2.2 Compounded Value of T&D (10 years) $mm .455 

Energy Storage Annual Cost (Millions) 
 $ .063 O&M and Taxes Years 2-10 ($12k * 9 years) $mm .110 

Discount Rate 
 

% 7.15 T&D + O&M plus Taxes $mm .565 

  O&M and Taxes (% of Capital) % 1 BESS   

  Regulatory Depreciable Life (Years) Y 15 BESS BOT Capital $mm 2.200 

   Annual Ops and Management - Total $mm .063 

   Battery plus Annual Ops and Management - Total $mm 2.830 

   Battery plus Annual Ops and Mgt.10 Years (15-year life)  $mm 2.097 

   Residual Value BESS $mm .733 

 

  

Exhibit F 
Page 8 of 30



9 
 

OPTIONALITY 

Optionality in the context of electricity distribution capitalization is best described as the process 

of identifying various scenarios that might follow a capitalization decision and placing appropriate value 

on possibilities “opened up” or “shut down” by each path.  Breaking projects into elements has value. The 

ability to delay a capital commitment has value. Adding assets in smaller increments has value. 

Reducing capital intensity has value.  This Little Orleans project is based on improving reliability – 

reducing the number of customer interruptions and duration of outages.  There is no projected overload 

in the future that would require additional capacity in this rural setting. 
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ENERGY CONSERVATION DURING TIME OF PEAK 

The calculation of this metric involves determining the dollar value of energy conservation 

achievable by charging a battery off-peak and discharging a battery on-peak. 

Assumptions made for the calculation of this metric are: 

1. $100 LMP price for peak 80 hours per year potential (see Appendix) 

2. Injection based on 20 dispatches per year 

3. The allowance made for losses due to round trip efficiency levels (90%).  

4. $20 LMP off peak (see Appendix) 

 

ENERGY CONSUMPTION DURING TIME OF PEAK 
 

BESS Size MW 
 0.75 Peak Hours (kWh) Reduced 3,000 Peak kWh Reduced 

Peak Hours Required 
 4.0 kWh to Recharge (Off Peak) 3,333 Off Peak 5,100 kWh x 1.11 Recharge 

  Round-trip Efficiency 90% LMP for 1 kWh Peak $0.10  

Recharge Battery Requirement 
 111% Cost to Produce 1 kWh Off Peak $0.02  
  Value of Peak kWh Reduced $300.00 3,000 peak kWh * 0.10 
  Value Non-Peak kWh Increase $66.67 3,333 non-peak kWh * 0.04 

  Energy Savings Value $233.33  

  Cycles per Year 20  

  Number of Years 10  

  Annual Value $ 4.67K  

  10 Year Value $ 46.7K  
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PEAK SHAVING (REDUCTION OF ZONAL CAPACITY OBLIGATION/TRANSMISSION 
OBLIGATION) 

The calculation of this metric involves determining the dollar value associated with peak shaving. 

Reducing power consumption ("load shedding") quickly and for a short period of time to avoid a spike in 

consumption. This is either possible by temporarily scaling down production, activating an on-site power 

generation system, or relying on a battery. 

Assumptions made for the calculation of this metric are: 

1. $1.50 Peak Shaving kW-month 

a. PJM NITS (Network Integrated Transmission Systems) – June 2019 

 

Peak Shaving 
 

Peak Shaving ($/kW-month) 
 $ 1.50 Peak Shaving kW-month $1,125 

BESS Size kW 
 kW 750 Peak Shaving kW-year 13,500 

   10 Year Value $135,000 
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PJM MARKET – REGULATION  

Frequency regulation is a tool employed by power grid operators in those cases when the system 

frequency gets too high or too low. 

Assumptions made for this calculation are: (see Appendix) 

 

1. Regulation Capacity Clearing Price $16.15 per MWh (Average 2016-19) 

2. Regulation Performance Clearing Price $1.66 (Average 2016-19) 

3. Limited to 200kW capacity due to charging constraints 

4. 10% of market revenue allocated to Regulation 

 

Frequency Regulation Ancillary Services 
 

Regulation Capacity Clearing Price $MWh 
 16.15 MWh Regulation Capacity Clearing per Year $28,290 

Regulation Performance Clearing Price $MWh 
 1.66 MWh Regulation Capacity Clearing per Year 2.903 
  Capacity Constraint 200 kW   Total Regulation 31,194 
  Hours per year 8,760 Hrs Allocation to Regulation (10%) 3,119 
   10 Year Value $31,194 
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PJM MARKET – RESERVES 

Assumptions made for this calculation are: (see Appendix) 

1. Reserve Price $2.87 per MWh (Average 2015-19) 

2. Market revenue priority allocated to Regulation is 90% 

Frequency Regulation Ancillary Services 
 

Reserve Price $MWh 
 16.15 MWh Reserves Value $86,491 

BESS Size MW 
 0.75 MW Convergent Market Value Share (10%) Year 8,649 
  MWh 5.1 MWh Annual Reserves Value 77,842 
  Hours per year 8,760 Hrs. 10 Year Value $778,420 
  Allocation to Reserves (percent of market 
revenue priority allocated to Regulation) 90 %   

Gross Market Revenue to Convergent 10 %   
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RELIABILITY  

Avoided battery storage outage costs can be estimated by multiplying the quantity of unserved 

energy that is reduced by customer class over a specific duration. 

• Historic outages were reviewed for the Little Orleans Circuit for 2017 - 2019 by Potomac Edison 

Engineering Services.   

• All outages that would not have automatically been avoided were eliminated from consideration. 

• Outages that would have required manual switching were excluded.   

• Sustained outages were limited to what could have been serviced by the 0.75 MW 5.1 MWh 

BESS.    

• The Working Group recommended employing values identified in the Lawrence Berkeley National 

Lab Report "Updated Value of Service Reliability Estimated for Electric Utility Customers in the 

United States" table.   

• Vetted outages were sorted by Customer Minutes Interrupted (CMI) and grouped accordingly by 

duration.   

• The customers on the circuit are all residential or light commercial (small engine repair or home 

office).   

• The annual value was used in conjunction with the Potomac Edison cost of capital and 10-year 

project agreement term to calculate a cash flow value as well as a net present value.  

Distribution Service Improvements:  Reliability / Value of Avoided Outages 

Little Orleans Circuit 
2017-19 Outages* 

Duration 
Minutes CMI (3 Years) Annualized CMI Annualized 

Hours 
Annualized 

kWh 
Cost/Unserved 

kWh Annual Value 

Momentary 0-5 2,005 668 11 19 $31 $576.52 

30 Minute 6-30 84 28 0.5 1 6 4.68 

1 Hour 31-60 - - - - - - 

4 Hours 61-240 457,952 152,651 2,544 4,249 2 8,497.55 

8 Hours 241-480 948,534 316,178 5,270 8,800 1 8,800.29 

16 Hours 480-960 997,699 332,566 5,543 9,256 1 9,256.43 

TOTAL  2,402,269 801,423 13,357 22,306  $26,558.95 

    Number of 
Years   Value – 10 

Years 

    10   $265,589.46 
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 Duration of Outage 

 Momentary 30 Minute 1 Hour 4 Hours 8 Hours 16 Hours 

Medium/Large C&I Customers $191 $37 $22 $12 $13 $13 

Small C&I Customers $2,225 $474 $295 $214 $267 $258 

Residential Customers $31 $6 $3 $2 $1 $1 
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SERVICE QUALITY (VOLTAGES, HARMONICS, ETC.)  

While there are theoretically additional grid services that BESS could deliver to the system, there 

is not a specific need for them nor is there an operational plan for them in current project deployment. 
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NOX EMISSIONS REDUCTIONS 

The calculation of this metric involves determining the environmental value associated with 

reducing NOx emissions through shifting energy from periods of high emissions to low emissions (peak 

to non-peak hours). 

Assumptions made for the calculation of this metric are: 

1. Number of GHG pounds per MWh (0.36); and 

2. The allowance made for losses due to round trip efficiency levels (90%).  

AIR EMMISSIONS/CARBON EMISSIONS METRIC CALCULATION 
 

NOx pounds / MWh 
 0.36 MWh Efficiency 4.59 (MWh x 90%) 

BESS Size MW 
 0.75 NOx pounds / MWh 0.36  

MW Hours 
 5.10 Pound Reduction 1.65 4.59 MWh Efficiency * 0.36 NOx #/MWh 

  Charge Hours 6.8 Daily Pound Reduction 1.65  

Round-trip Efficiency 
 90% Number of Years 10  

  Days per Year 250  

  Number of Days 2,500  

  Total # Reduced over Project 4,131  
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NON-MARKET COMPENSATED/QUALITATIVE/RELIABILITY BENEFITS 

While the following benefits are not easily monetized, and therefore not included in the Program 

Benefits Calculation, they deliver positive qualitative impacts to the project area, Potomac Edison, and 

customers. 

• Learnings: Like most pilot projects, lessons learned from the Little Orleans Project are 

expected to be extremely beneficial in terms of technology evaluation, site selection, 

engineering and all other forms of planning and deploying future storage projects. While 

the value of these learnings do not apply directly to the benefit stream or the cost test of 

this project, the lessons learned could expand the benefit stream and reduce the costs for 

projects down the road.  

 

The Little Orleans Project will test reliability for NWA purposes and resiliency.  It will allow 

for the examination of and sensitivity testing for various market revenue stacking.  It will 

allow for further understanding of the true costs and benefits associated with the utility 

ownership model. 

 

• Economic Development: The Little Orleans Project represents a sizable infrastructure 

project in the area where it is sited.  Local vendors will be used whenever and wherever 

possible. Potomac Edison will further strive to use diverse vendors when possible.  On a 

long-term basis, O&M requirements will add to the local economy. A new land lease and 

new property tax revenues (due to private ownership) will also contribute to overall 

community economic health. 

 

• NOx Emissions Reductions: Nitrogen dioxide and nitric oxide are referred to together as 

oxides of nitrogen (NOx). NOx gases react to form smog and acid rain as well as being 

central to the formation of fine particles and ground level ozone, both of which are 

associated with adverse health effects.  

 

The Little Orleans Project (5.1 MWh @ 90% efficiency) will shift .36lbs of nitrogen dioxide 

and nitric oxide in each of 250 annual on-peak to off-peak cycles.  Over the life of the 10-

year project contract this will avoid 4,131 tons of these toxic emissions. 
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• Distributed Generation Hosting Capacity: Connection of a significant amount of distributed 

generation, such as solar photovoltaic capacity, frequently leads to problems in 

distribution networks due to violations of distribution network hosting capacity limits. One 

technique to enhance hosting capacity is to integrate energy storage which allows for an 

increase of the photovoltaic penetration level in the distribution network.  The value of this 

is significant as it potentially reduces the need for transmission and large-scale generation 

expansion. 

 

• Resilience: Battery storage is a dynamic resource that can support non-dispatchable 

resources; it also has the flexibility required to be applied for services which include 

frequency and voltage support. As noted above, with increased solar penetration, battery 

storage will need to be used to manage changes stemming from photovoltaics impacting 

the bulk power system.  In addition, human-induced disruptions, cybersecurity attacks, 

natural causes, and extreme weather events are power sector vulnerabilities that greatly 

impact resiliency. Most of these events occur at a local level. As such, local battery 

storage can help to ride through short-term outages.  Further to the question of future 

value streams, with appropriate regulatory and rate designs, local battery storage 

combined with photovoltaics could provide for greater resilience. 

 

• Grid Services and Operational Flexibility:   Most grid operators understand that their 

infrastructure is under increasing strain. Grid assets are aging. Intermittent sources 

of renewable energy generate increasing amounts of power which in turn requires more 

load balancing. The incidence of severe weather is rising. Taken together, these trends 

worsen bottlenecks and choke points in the energy delivery system.  This results in higher 

costs and increases the threat of local power outages. Battery storage provides grid 

operators with an additional resource to counter these underlying problems and to avoid 

the increased costs associated with the operational problems that they cause. 

 
 

Exhibit F 
Page 19 of 30

https://www.mckinsey.com/industries/electric-power-and-natural-gas/our-insights/less-carbon-means-more-flexibility-recognizing-the-rise-of-new-resources-in-the-electricity-mix


20 
 

APPENDIX: ADDITIONAL METRIC CALCULATION 
DETAILS 
 
AIR EMISSIONS/CARBON EMISSIONS 

The metric calculation estimates the amount of load shifted through the implementation of battery 

storage and then establishes the Present Value of the projected cash flow associated with reducing GHG 

via this activity.  

• A 0.75 MW 5.1 MWh capacity lithium ion phosphate battery can charge 5.1 MWh in 6.8 hours.   

• Assuming a round trip efficiency of 90%, when the battery is subsequently fully discharged, 4.59 

MWh will be discharged into the grid (5.1 MWh * 0.90);  

• 4.59 *84 lbs per MWh = 385.56 total lbs reduced;  

• 385.6 lbs reduced * 1 short ton/2000 = 0.1928 short tons reduced; 

• 0.1928 short tons reduced * $40/short ton reduced = $7.71 value of GHG reduction per day. 
• Time Value of Money 7.15% Discount Rate  

• 250 cycles per year for 10 years 

• Annual Value = $1,927.80 

• 10 Year Value = $19,278 

 

  

Exhibit F 
Page 20 of 30



21 
 

HEALTH BENEFITS 
 

The metric calculation estimates the amount of load shifted through the implementation of battery 

storage and then establishes the Present Value of the projected cash flow associated with reducing 

Particulate Matter via this activity.  

• A 0.75 MW 5.1 MWh capacity lithium ion phosphate battery can charge 5.1 MWh in 6.8 hours.   

• Assuming a round trip efficiency of 90%, when the battery is subsequently fully discharged, 4.59 

MWh will be discharged into the grid (5.1 MWh * 0.90);  

• 4.59 * $1.30 per MWh = $5.97 in public health benefits associated with the reduction of 

Particulate Matter per day. 

• 250 cycles per year for 10 years 

• Annual Value = $1,491.75 

• 10 Year Value = $14,918 
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DEFERRAL OR AVOIDANCE OF UTILITY DISTRIBUTION AND TRANSMISSION 
CONSTRUCTION (COST SAVINGS) 

Storage can be used to avoid or delay generation, transmission, and distribution upgrades that 

would otherwise be necessitated by system constraints.  

This calculation assumes a T&D asset of $1,220,000 investment can be avoided based on a 10-

year Utility Build Own Transfer (BOT) contract with Upfront Purchase of $2.2 million + Annual Ops Fee + 

10% Market Revenues:  $63,000 annually.  The analysis period is 10 years.   

• Traditional T&D Spend = $1.22 million 

o $180,000 6,000’ of new UG ROW @ $30/ft 

o $900,000 4.5 miles reconductor at 200,000/mile 

o $100,000 5 DA Reclosers 

o $40,000 2 Regulators 

o $1,220,000 Total 

• O&M and Tax = $12,200 (9 years – no O&M during construction) 

• Energy Storage Cost = $2,830,000 ($2.2 million plus $63,000 annually for 10 years) 

• Evaluation Period = 10-year duration of Energy Storage contract 

• Discount Rate = 7.15% Potomac Edison approved rate 

• O&M and Taxes = 1% of Capital 
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Calculations for Traditional T&D Spend with No Energy Storage and Battery Energy Storage System 

Option A – Traditional T&D Spend – (No Energy Storage) 

• $1,220,000 Engineering, Procurement and Construction (EPC) 

o 40-year regulatory depreciable life 

o $30,500 annual value ($1,220,000 / 40)  

o $454,744 ($30,500 compounded @ 7.15% for 10 years) 

o $12,200 O&M and Taxes (1% capital) annually years 2-10 

o $109,800 O&M and Taxes ($12,200 * 9) 

o $564,544 deferral value ($454,744 + $109,800)  

Option B – Energy Storage Value 

• $2,200,000 BOT  

o $63,000 Annual Ops Fee plus 10% Market Revenues 

o $630,000 Ops Fees and Mkt Revenues for 10 years ($63,000 * 10) 

o $2,830,000 Energy Storage Cost 

Residual Value 

o $2,200,000 Energy Storage Capital Value 

o 15-year T&D depreciable life 

o $146,667 annual value ($2,200,000 / 15)  

o $1,466,667 ($146,667 * 10 years) 

• Residual Value – Energy Storage 

o $733,333 (Asset Value Capital $2,200000 - $1,466,667 Depreciated 10 yrs.) 
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DEFERRAL OR AVOIDANCE OF UTILITY DISTRIBUTION AND TRANSMISSION 
CONSTRUCTION (COST SAVINGS) CALCULATION 

 
 

  

Little Orleans Circuit T&D Storage Distribution Deferral Value
Traditional T&D spend (No Energy Storage)

T&D Costs 1 2 3 4 5 6 7 8 9 10 Total
Capital 1,220,000   1,220,000 
O&M and Taxes 12,200    12,200    12,200   12,200    12,200    12,200    12,200    12,200    12,200    109,800     

1,220,000   12,200    12,200    12,200   12,200    12,200    12,200    12,200    12,200    12,200    1,329,800 
  Total T&D Costs 1,329,800   

T&D Capital 1,220,000   T&D Depreciable Life - 40 Years

1 2 3 4 5 6 7 8 9 10 11-40 Total
Traditional T&D 30,500         30,500    30,500    30,500   30,500    30,500    30,500    30,500    30,500    30,500    915,000     1,220,000 

Total
Deferral Value (7.15%) 32,681         35,017    37,521    40,204   43,079    46,159    49,459    52,995    56,784    60,845    454,744     
O&M and Taxes 12,200    12,200    12,200   12,200    12,200    12,200    12,200    12,200    12,200    109,800     
Total Deferral Value 32,681         47,217    49,721    52,404   55,279    58,359    61,659    65,195    68,984    73,045    564,544     A

Option B - Use Energy Storage to Avoid Traditional T&D Spend by 10 Years
2,200,000   Regulatory Depreciable Life - 15 Years

BESS Program Costs 1 2 3 4 5 6 7 8 9 10 Total
Capital 2,200,000   2,200,000 
Management Fee (10%) 63,000         63,000    63,000    63,000   63,000    63,000    63,000    63,000    63,000    63,000    63,000       

2,263,000   63,000    63,000    63,000   63,000    63,000    63,000    63,000    63,000    63,000    2,263,000 

1 2 3 4 5 6 7 8 9 10 11-15 Total
Capital - Depreciable Life 146,667       146,667 146,667 146,667 146,667 146,667 146,667 146,667 146,667 146,667 733,333     2,200,000 

Total
Battery Capital 146,667       146,667 146,667 146,667 146,667 146,667 146,667 146,667 146,667 146,667 1,466,667 
Annual Payment 63,000         63,000    63,000    63,000   63,000    63,000    63,000    63,000    63,000    63,000    630,000     

209,667       209,667 209,667 209,667 209,667 209,667 209,667 209,667 209,667 209,667 2,096,667 B
Residual Value 733,333     
Total BESS Value 2,830,000 

Residual Value - Capital
  Original Value 2,200,000   
  Depreciated Value (1,466,667) 
    Residual Value 733,333       

Year

Year

Year

Year
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ENERGY CONSERVATION DURING TIME OF PEAK 

The calculation of this metric involves determining the dollar value of energy conservation 

achievable by charging a battery off-peak and discharging a battery on-peak.  $100LMP price for peak 

80 hours per year potential injection based on 20 dispatches per year. 

• A 0.75 MW 5.1 MWh capacity battery can be fully charged during off peak hours   

• If the battery is discharged during peak hours at a later date, 5.1 MWh will be discharged into the 

grid;   

• The battery is assumed to have an efficiency of 90% and therefore recharging the battery 

requires a total of 5.67 MWh to recharge (5.10 MWh * 1.11).  

• The Net Energy Savings for Maryland = (($0.10 per kWh) * 5,100 kWh Peak Reduction) minus 

(($0.02 per kWh) * (5,667 kWh Off-Peak Increase))  

• $510.00 kWh Peak Reduction Savings - $113.33 Off-Peak kWh Increased Costs = $396.67 

Energy Savings per Day.  

• 20 cycles per year for 10 years 

• Annual Value = $7,933 

• 10 Year Value = $79,333 

LMP Near Node 2019 – 8760 Analysis  

• Over 70 instances of >$100 LMP pricing, adequate to support assumption of hitting peaks with 

20 cycles  

• Over 2,000 instances of <$20MWh, adequate to support assumption of lower off-peak charging  

 

  

datetime_begin
ning_utc

datetime_begin
ning_ept pnode_id pnode_name voltage equipment type zone

system_
energy_
price_rt

total
_lmp
_rt

congest
ion_pri
ce_rt

marginal
_loss_pri
ce_rt

row_is_
current

version_
nbr

1/1/2019 5:00 1/1/2019 0:00 5021400 MORGAN 138 KV T1 LOAD APS 18.03 18.7 0 0.63 TRUE 1 Max Total LMP 871.25
1/1/2019 6:00 1/1/2019 1:00 5021400 MORGAN 138 KV T1 LOAD APS 17.77 18.3 0 0.57 TRUE 1
1/1/2019 7:00 1/1/2019 2:00 5021400 MORGAN 138 KV T1 LOAD APS 16.36 16.9 0 0.51 TRUE 1 HoursGreater than $200 23.00       
1/1/2019 8:00 1/1/2019 3:00 5021400 MORGAN 138 KV T1 LOAD APS 12.27 12.7 0 0.37 TRUE 1 # Hours Greater than $100 73.00       
1/1/2019 9:00 1/1/2019 4:00 5021400 MORGAN 138 KV T1 LOAD APS 6.24 6.41 0 0.17 TRUE 1 # Hours Greater than $150 37.00       

1/1/2019 10:00 1/1/2019 5:00 5021400 MORGAN 138 KV T1 LOAD APS 9.28 9.52 0 0.24 TRUE 1 # Hours less than $20 2,061.00 
1/1/2019 11:00 1/1/2019 6:00 5021400 MORGAN 138 KV T1 LOAD APS 16.35 16.8 0 0.41 TRUE 1
1/1/2019 12:00 1/1/2019 7:00 5021400 MORGAN 138 KV T1 LOAD APS 11.69 12 0 0.26 TRUE 1
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PEAK SHAVING (REDUCTION OF ZONAL CAPACITY OBLIGATION/TRANSMISSION 
OBLIGATION) 
 

• $1.50 Peak Shaving kW-month 

• BESS size 750 kw 

• $1,125 Peak shaving per month (1,750 kW * $1.50) 

• $13,500 Peak shaving 1 years ($1,125 * 12 months) 

• $135,000 Peak Shaving 10 years ($13,500 * 10 years)  

PJM Network Integrated Transmission System $MW-year & $kW-month 

 

  

PJM NITS - Network Integrated 
Transmission Systems

$/MW-
year

$/kW-
month

Jun-19 Jun-19
AE (AECO) 56,171 4.68 NJ
AEP (AEP) 65,932 5.49 OH
AP (APS) 17,895 1.49 PA please see PJM 16-22 capacity auction results for source data
ATSI (ATSI) 55,185 4.60 OH
BC (BGE) 29,860 2.49 MD
ComEd, Rochelle (CE) 33,116 2.76 IL
Dayton (DAY) 12,561 1.05 OH
Duke (DEOK) 25,840 2.15 OH/KY
Duquesne (DLCO) 49,200 4.10 PA
Dominion (DOM) 47,471 3.96 VA
Dominion Underground (DOM) 1,729 0.14 VA
DPE, ODEC (DPL) 44,803 3.73 DE/MD/VA
East Kentucky Power Cooperative (EKPC) 30,251 2.52 KY
MAIT (METED, PENELEC) 28,796 2.40 PA
JCPL 22,588 1.88 NJ
OVEC 5,164 0.43 OH
PE (PECO) 18,922 1.58 PA
PPL, AECoop, UGI (PPL) 68,031 5.67 PA
PEPCO, SMECO (PEPCO) 33,874 2.82 MD/DC
PS (PSEG) 119,736 9.98 NJ
Rockland (RECO) 42,548 3.55 NJ
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PJM MARKET OPERATIONS 
 
PJM MARKET - FREQUENCY REGULATION 

• Regulation Capacity Clearing Price $16.15 per MW year (PJM Average 2016-19) 

• Regulation Performance Clearing Price $1.66 per MW year (PJM Average 2016-19) 

• Limited to 200kW capacity due to charging constraint 

• 8,760 hours per year 

• $28,290 Annual Reg. Capacity Value ($16.15 * .200MW * 8,760) 

• $2,903 Annual Reg. Performance Value ($1.66 * .200MW * 8,760) 

• $31,194 Total Regulation ($28,290 + $2,903) 

• $3,119 Allocated to Regulation ($31,194 * 10% dispatch preference)  

• Annual value = $3,119 

• 10 Year Value = $31,194 

• See table for combined Regulation and Reserves 

PJM MARKET – RESERVES  

• Reserve Price $2.87 MW year (PJM Average 2015-19) 

• BESS 0.75MW 5.1MWh 

• 8,760 hours per year 

• $86,491 Annual Regulation Value (8,760 * 5.1 MW * .75MW * 90% market revenue priority 

allocated to Regulation) 

• $8,649 Gross Market Revenue to Convergent ($86,491 * 10%) 

• Annual Value = $77,842 ($86,491 - $8,649 Convergent market revenue) 

• 10 Year Value = $778,420 

 

Year
Average MWh 

Regulation Capacity 
Clearing Price

Average MWh 
Regulation Performance 

Clearing Price

Total Reg 
Compensation Reserve ($/MWh)

Emergency 
Operations Total

2015 $5.16 N/A
2016 $13.94 $1.56 $2.65 N/A
2017 $13.57 $2.49 $1.83 N/A
2018 $22.60 $1.52 $3.28 N/A
2019 $14.48 $1.06 $1.42 N/A

4 Year Average $16.15 $1.66 $2.87 N/A
Annual For Asset $2,829.04 $290.39 $3,119.44 $86,491.11 N/A $89,610.55

Historical PJM Pricing Averages 2015-2019 de-rate to 200kW
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Calculation (Avg price*.200MW*8760*10% dispatch preference) (Avg Price*5.1MWh*.75MW*.9*8760)

Rationale
Historical Pricing, 8760 hours in a year for hourly pricing, 

limited to 200KW of capacity due to charging constraints, 
10% of market revenue priority allocated to Regulation

Historical Pricing, 8760 hours in a year for 
hourly pricing, 5.1MWh*.75MW, 90% of market 

revenue priority allocated to Regulation
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DISTRIBUTION SERVICE IMPROVEMENTS:  RELIABILITY/VALUE OF AVIODED 
OUTAGES 

Avoided battery storage outage costs can be estimated by multiplying the quantity of unserved 

energy that is reduced by customer class over a specific duration. 

• Historic outages were reviewed for the Little Orleans Circuit for 2017 - 2019 by Potomac Edison 

Engineering Services.   

• All outages that would not have automatically been avoided were eliminated from consideration. 

• Outages that would have required manual switching were excluded.   

• Sustained outages were limited to what could have been serviced by the 0.75 MW 5.1 MWh 

BESS.    

• Vetted outages were sorted by CMI and grouped accordingly by duration.   

• The customers on the circuit are all residential or light commercial (small engine repair or home 

office).   
 

 
• 10 Year Value = $265,560 ($26,559 * 10) 

 

 

Little Orleans Circuit 
2017-19 Outages *

Duration 
Minutes

CMI (3Years)
Annualized 

CMI
Annualized 

Hours
Annualized 

kWh
Cost/Unserved 

kWh
Annual 
Value

Momentary 0-5 2,005            668               11                 19                 31$                  577$            
30 Minute 6 - 30 84                 28                 0                  1                  6                     5                 
1 Hour 31-60 -                -                -                -                3                     -              
4 Hours 61-240 457,952         152,651         2,544            4,249            2                     8,498           
8 Hours 241-480 948,534         316,178         5,270            8,800            1                     8,800           
16 Hours 480-960 997,699         332,566         5,543            9,256            1                     9,256           

Total 2,404,269      801,423         13,357          22,306          26,559$       
*Outages reviewed by FirstEnergy Engineers to eliminate outages that would have been avoided with Energy Storage Capacity

Momentary 30 Minute 1 Hour 4 Hours 8 Hours 16 Hours
Medium and Large 

Commercial & Industrial 
Customers

$191 $37 $22 $12 $13 $13

Small Commercial & 
Industrial Customers

$2,255 $474 $295 $214 $267 $258

Residential Customers $31 $6 $3 $2 $1 $1
Table 5-8:  Estimated Cost of Unserved Electricity

Duration of Outage
Average Cost per Unserved kWh

"Updated Value of Service Reliability Estimated for Electric Utility Customers in the United States"
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NOX EMISSIONS REDUCTIONS 

• The metric calculation estimates the amount of load shifted through the implementation of 

battery storage and then establishes the reduction benefits.  

• A 0.75 MW 5.1 MWh capacity lithium ion phosphate battery can charge 5.1 MWh in 6.80 hours.   

• Assuming a round trip efficiency of 90%, when the battery is subsequently fully discharged, 

4.59 MWh will be discharged into the grid (5.1 MWh * 0.90). 

• 4.59 * 0.36 per MWh = 1.65 pounds per day in public health benefits associated with the 

reduction of NOx. 

• 250 Cycles per Year for 10 Years 

• 4,131 Pounds NOx Reduction – Life of Project 
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