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I. Introduction

This review was initiated to address transformer overloads identified in the 10 Year Study.  The existing 
system configuration, equipment limitations, system loading and area load growth rate are used to 
assess future system requirements.  The objective of this study is to develop recommendations that 
address the long term loading requirements and equipment obsolescence in the Webster Substation 
area. 

II. Study Background

The electric system is primarily 34.5 kV in the Webster Substation area, making it is necessary for this 
study to focus on a 34.5kV transformation solution.  This report summarizes the best solution for the 
electrical system need at Webster Substation, developed in the 10 Year Study.  Webster Substation has 
been identified in the past as an area with need for improvement.   

 
 

III. System Analysis

Area Problems & Limitations 
1. Natural Load Growth – A 1.5 % natural load growth is expected for the area fed by Webster

Substation.  
  The “TFRAT” is a rating, above the nameplate, that assumes no

additional loss of life, which is calculated based on its respective load curve.
2. New Large Customers – Two large customers are expected to come online within the next five

years, significantly increasing substation loading.  . is expected to add an
additional  of load within the next year to the 3548 line, fed from Webster Substation.
Also, the Northern Pass Converter Station is expected to add another 1 MW of station service
load to the 3548 line by 2019.

3. Geography – The existing Webster Substation is located in a desirable location to transform
power to the local distribution circuits.  
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Webster Substation Transmission Line Map 

Figure 3.3 – Aerial view of Webster Substation and associated transmission lines. 

D
ocket N

o. D
E 19-XXX 

August 23, 2019 
Attachm

ent I 
Page 9 of 20

R
ED

AC
TED

000061



000062



000063



Option 1: Rebuild the Existing Webster Substation with  
transformers 
Remove the three existing bulk transformers from Webster Substation and replace them with  

transformers.  Perform 34.5 kV bus work in order to facilitate the new transformer 
installation. 

Target 
- Addresses all obsolescence and loading issues at Webster Substation.

Positives 
- Requires minimal footprint.
- Immediately resolves all loading and obsolescence issues at Webster Substation.
- Has the least disturbance for abutters.
- Minimal line work would be required.

Negatives 
- Does not allow for the existing equipment to remain in service during construction.  A

mobile transformer would be necessary to facilitate construction.
- Does not allow any room for future expansion.
- Creates difficulty when trying to add future breaker positions or bus ties.

Conclusion 
- This is a feasible option that will solve the obsolescence and loading problems, but does not

allow for any expansion at the site.

Option 2: Construct a New Substation on the Existing Property and Replace the 
Bulk Transformers with  Transformers (Daniel Substation) 
A new substation will be constructed on the existing property, adjacent to the current Webster and 
NHEC Webster Substations.  The existing Webster Substation will be utilized as a transmission yard with 

 transformers.  A 34.5 kV bus and switching yard will be added at the 
new site, Daniel substation, and the old bulk substation transformers will be retired. 

Target 
- Addresses all obsolescence and loading issues at Webster Substation.

Positives 
- Utilizes existing property.
- Immediately resolves all loading and obsolescence issues at Webster Substation.
- Minimal line work would be required.
- Allows for construction with existing equipment remaining in service.
- Allows for future expansion at the existing Webster Substation and the newly constructed

substation.
Negatives 

- Requires construction around the NHEC Webster Substation.
- Costs slightly more up-front than the one transformer option. (Option 3)

Conclusion 
- This would be the ideal solution at a moderate cost due to the increased flexibility for both

substations located on the property.
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Option 3: Construct a New Substation on the Existing Property with  
Transformer Now and  Transformer Later (Daniel 

Substation) 
A new substation will be constructed on the existing property, adjacent to the current Webster and 
NHEC Webster Substations.  Initially,  

 
 

 

Target 
- Addresses all obsolescence and loading issues at Webster Substation.

Positives 
- Utilizes existing property.
- Immediately resolves all loading issues but not obsolescence issues at Webster Substation.
- Minimal line work would be required.
- Allows for construction with existing equipment remaining in service.
- Eventually allows for future expansion at the existing Webster Substation and allows for

expansion at the new substation.
Negatives 

- Does not resolve all obsolescence issues immediately.
- Requires construction around the NHEC Webster Substation.
- Costs significantly more to add  and construct 115 kV feeds.

Conclusion 
- This is a feasible option but will require significantly more money to construct 115 kV lines

and  in the future.

Option 4: Methods of Load Curtailment Including Battery Storage, Distributed 
Generation, or Conservation and Load Management 
Utilize conservation and load management, battery storage, and/or distributed generation to reduce the 
loading on Webster Substation and postpone capital spending. 

Target 
- Addresses only loading issues at Webster Substation.

Positives 
- Helps to postpone a capital investment and reduces the amount of spending needed in the

short term.
Negatives 

- Would not be a long term solution and would only delay spending.
- Does not resolve any obsolescence issues.
- Does not solve the overcrowded substation problem to allow for future construction.

Conclusion 
- This is not a feasible option since it only temporarily addresses loading issues.  Obsolescence

issues are not addressed and loading issues would need to be fixed eventually.
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Option 5: Construct a New 115 – 34.5 kV Substation at a New Location 
Find an entirely new location to build a new 115 – 34.5 kV substation and create the infrastructure to 
feed the existing 34.5 kV system. 

Target 
- Addresses all obsolescence and loading issues at Webster Substation.

Positives 
- Immediately resolves all loading and obsolescence issues at Webster Substation.
- Allows for construction with existing equipment remaining in service.
- Allows for future transmission expansion at the existing Webster Substation.

Negatives 
- Does not utilize existing property.
- Extensive line work would be required.
- Requires acquisition of new property, in a convenient location, to feed the 34.5 kV system.
- Would not be as operationally efficient as the Webster Substation property location.

Conclusion 
- This is a not a feasible option, since it requires the acquisition of new property, when there

is already property owned in a prime location to feed the 34.5 kV system.
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V. Recommendations

New Hampshire’s System Planning and Strategy has studied several options and has evaluated them 
based on feasibility, plausibility, reliability, cost, and system operational flexibility (See Section IV and 
Appendix B).  The Webster Substation area solution incorporates design standards and justifications 
from the Distribution System Engineering Manual, as well as Eversource policy ED-3002.  The resulting 
design will be reliable and allow for future growth as the economy recovers. 

Based on the information contained in this report, it is recommended that Eversource select Option 2: 
Construct a New Substation on the Existing Property and Replace the Bulk Transformers with  

Transformers (Daniel Substation) – $8,800,000.  Included with Option 2 is the following: 
1. Construct a new substation on the existing property, next to Webster Substation.
2. Install t  transformers in the existing Webster Substation.
3. Install a 34.5 kV bus and switching yard in a new substation (Daniel Substation) on the existing

property with five 34.5 kV breakers.
4. Allow for a fourth position in which to add a future 34.5 kV breaker.
5. Retire the existing bulk transformers at Webster Substation )
6. Provide two 34.5 kV feeds from the existing Webster Substation to the 34.5 kV bus at Daniel

Substation.
7. Utilize the third empty breaker position at Webster Substation for a mobile substation

connection.

Docket No. DE 19-XXX 
August 23, 2019 

Attachment I 
Page 15 of 20

REDACTED

000067



Appendix A: Distribution Estimates for Projects 

Option 1: Rebuild the Existing Webster Substation with  transformers 
$8,500,000 
Estimate includes: 

• Site development and new foundations.

• Installation of  transformers and two line breakers with a position
to add a third.

• Protection and Control upgrades at the existing station.
 
Option 2: Construct a New Substation on the Existing Property and Replace the Bulk Transformers 
with  Transformers (Daniel Substation) 
$8 800,000 
Estimate Includes: 

• Site development and new foundations.

• Installation of  transformers.

• 34.5 kV lines from the bulk transformers at Webster Substation to the 34.5 kV switching yard at
Daniel Substation.

• Installation of five breakers at Daniel Substation (three feeder breakers) with a position to add a
sixth.

• Retirement of the existing, three bulk substation transformers.

Option 3: Construct a New Substation on the Existing Property with  
and  (Daniel Substation) 
$13,400,000 
Estimate includes: 

• Site development and new foundations.

• Construction of an open-air 115 – 34.5 kV substation in two stages.  

• Transmission line work to feed across the property from Webster Substation to the new
transformers at Daniel Substation.

• Retirement of transformer .

Option 4: Methods of Load Curtailment Including Battery Storage, Distributed Generation, or 
Conservation and Load Management 
Not a feasible solution. 

Option 5: Construct a New 115 – 34.5 kV Substation at a New Location 
Not a feasible solution. 

-
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Appendix B: Decision Matrix for Proposed Work 

Weight 

RATING 
4-5 Superior, 2-3 = Adequate, 0-1 = Inferior

Option 1: 
Existing Site w/ 
2 Transformers 

Option 2: 
New Site @ 

Webster w/ 2 
Transformers 

Option 3: 
New Site @ 

Webster w/ 1 
Transformer 

Later 

Addresses ED-3002 Design 
Criteria 

8 3 3 3 

Addresses Area Load 
Growth (Long Term, 10 
Years) 

8 3 5 5 

Improves Reliability: SAIDI 8 4 4 3 

Net Present Value (2015) 7 4 4 3 

Environmental Impact 5 3 3 3 

Contingency Solution 5 2 3 3 

Power Quality 
Improvement (SARFI-70) 

4 3 3 3 

Operating Cost 3 2 3 3 

System Loss Savings 3 3 3 3 

Total 160 184 169 
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Appendix D: Property Information 

Figure D.1 – 10.9 Acres of land at Webster Substation, not including the NHEC land positioned in the center. 
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Public Service 
of New Hampshire 

�NOttMMtUd.liliu$fftci:a Keene Area Distribution Planning Study 

Appendix C Circuit and Substation Loading Characteristics 

K:\Deptclata\Energy Delivery\System Plan&Strategy\Comprehensive Studies\Keene Area Study\Report\Study Circuit Loadings xlsx 

K:\Deptclata\Energy Delivery\Distribution Asset Management\System Loading Data\ Western Central\Loadings . Keene Monadnock\SS Loading- Keene xls 
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Public Service 
of New Hampshire 

�NOttMMtUd.liliu$fftci:a 

 

Keene Area Distribution Planning Study 

 

Appendix J Project Benefit Comparison 

K:\Deptclata\Energy Delivery\System Plan&Strategy\Comprehensive Studies\Keene Area Study\Report\MATRIX FORl\,I Keene Area Study xis 

Keene Area Study - Matrix for Option Comparison 
Project: Rating 

4-5 = Superior, 2 -3 = Adequate, 0-1 = Inferior 
Option 1 Option 2 Option 3 Option 4 Option 5 Option 6 

Construct New 115-12.47 kV Construct a 115- Construct a 115- Construct a 115-
Reconstruct 115- 12.47 kV North 

Substations in Keene Area with 12.47 kV Keene 12.47 kV North 12.47 kV South Keene SIS with,.. 

2015. 
--

in 

iii' 
Keene SIS with Keene SIS with 

Expand at 34.SkV @Ice Construct a 115-
Install Distributed 

to alleviate SIS 4!'ce Generation 

Remove obsolete equipment in transformer rep acing e e 12.47 kV South (20MW 
Weighting overloads obsolete equipment at equipment at Keene SIS with r Combustion 

Existing Keene Substation. equipment at Turbine) 
existing Keene existing Keene existing Keene Hemove obso,K SIS withll SIS with SIS. - equipment at existing 

Keene SIS. 

Cost $26.2M $33.7M $33.2M $39.2M -$4SM 

Addresses Area Load Growth (Long 8 1 3 5 5 5 1 Term) 

Improves Reliability: SAIDI 8 1 2 3 3 4 1 

Net Present Value (2012) (AppendiX A) 7 2 5 4 4 3 2 

Feasibility of In-Service Date (ISO) 6 2 2 4 3 3 4 

Environmental Impact 5 3 1 2 2 3 1 

Contingency Solution 5 1 2 3 3 4 3 

Power Quality Improvement (SARFI -70) 4 2 3 3 3 3 2 

Operating Cost 3 2 3 3 3 3 2 

4% - 2% 6% 
System Loss Savings (Appendix B) 3 1 1 3 2 4 4 

adds 36.8 kw 205.3 kw 94.9 kw 345.9 kw 

Total 79 126 171 162 179 100 
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Technical Authorization Form 
TAF # NH-160001-TDS Rev. 0 

Date Prepared: November 18, 2016 Project Title:  Emerald Street SS Rebuild 

Company/ies:  Eversource, NH Project ID Number:  A14W01 (D) & T1347A (T) 

Organization:  NH Operations Class(es) of Plant:  Distribution & Transmission 

Project Initiator:  PE Project Category:  Substation 

Project Owner/Manager:  Thelma Brown Project Type:  Specific 

Project Sponsor: James Eilenberger Project Purpose:  part of regulatory tracked program?  No 

Estimated in service date:  December 1, 2018 If Transmission Project:  Non-PTF 
Authorization Type:  Conceptual Engineering Authorization Amount:  $1,000,000 for Engineering 

Project Need Statement (Description of Issue) 

In 2012 an area study was performed to determine how to best address the area loading and retirement of 
equipment at the Emerald Street SS.  The study recommended two substation projects to replace the 
existing equipment currently concentrated at the Emerald Street SS in Keene:  1) a new 115-12.47kV 
substation in the north section of Keene; and 2) a new/rebuilt 115-12.47kV substation on Emerald Street, 
at the site of the existing substation.  This approach places sources closer to the load, addresses aging 
and overduty equipment, and provides two separate electrical sources to the area. 

In November 2016 the North Keene SS was put in-service.  This TAF is for the second phase of the 2012 
solution, a project which will replace and/or rebuild the existing Emerald Street SS in Keene. 

Project Objectives 
1. Retire aging infrastructure.
Much of the equipment at Emerald Street substation is more than 50 years old.  There are five 115-
12.47kV transformers feeding the 15kV switchgear which was installed around 1949.

The testing and maintenance on the transformers has identified that the 47 year old TB-12 is in the worst 
shape of the transformers with degraded oil and it is recommended that the transformer be reconditioned 
or replaced.  Three of the transformers are more than 50 years old. 

Besides the age and condition of the 67 year old switchgear, there is a concern about the fault duty of the 
equipment.  Operating in the normal , the bus 1 and bus 2 switchgear breakers are at 85.40% to 98.62% of 
their interrupting rating.  Because of the fault duty the bus tie breaker must remain open in the switchgear 
which limits loading on one bus for the failure of a single transformer. 

2. Flood Mitigation
The Ashuelot River is near Emerald Street SS and has been identified as a flood threat.  When there has
been flooding in the Keene area the river level has come up to the south west corner of the substation but
not actually flooded the yard.  The 500 year flood plain does penetrate the south west   corner of the
substation.  The plan to rebuild the substation will include grading and retaining walls to prevent potential
flooding.

3. 115kV Bus Differential Protection
This project will include adding a 2

nd
 115kV bus differential protection to Emerald Street SS.  Emerald

Street Substation is classified as a NERC Bulk Electric System (BES) element and is subject to the
maintenance and testing requirements outlined in NERC Standard PRC-005-2.  This testing includes the
trip testing of the 115kV bus differential protection scheme.  The existing system lacks redundancy to
permit the triup testing without de-energizing the distribution load served by this substation.  .  The new
construction includes adding the equipment and protection to eliminate this exposure to customers.  This
2

nd
 115kV bus differential scheme installation was defined and approved in 2013 in accordance with the
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transformers will become system spares and be available for replacement of a failed unit.  There are 
currently 7 of these units in-service including the 5 at Emerald Street SS.  In the event it is decided to 
cancel the order within 20 weeks of placing it, the risk is a partial cost of the transformers.  Below is a 
typical cancellation schedule for a recent transformer purchase. 

Cancellation Schedule 
The Purchaser may cancel order only upon written notice and upon payment to the Seller of reasonable and proper 
cancellation charges.  These charges will be based on the following schedule unless separate written agreement is 
made with Seller: 
Time frame is from PO date or letter of Intent date. 

0 to 10 weeks 20% of the transformer Selling price 
>10 to 20 weeks 80% of the transformer Selling price 
>20 to 30 weeks 100% of the transformer Selling price 

The risk in procuring the switchgear if the project does not go forward is substantial.  There may be 
cancellation policies that can be negotiated but it is recognized that the approval to procure the switchgear 
should indicate a preference for the project to go forward, although it could be delayed due to funding in 
2018 which would push the in-service date out.  A $250,000 deposit payment on the switchgear is due in 
2017.

Project Costs Summary 
Note:  Dollar values are in thousands 
Distribution Project A14W01 

Transmission Project T1347A 

Prior 
Authorized 2017 2018 2020+ Totals

Capital Additions - Direct 860$           250$         4,050$      -$          5,160$      

Less Customer Contribution - - - - - 

Removals net of Salvage ____% - - - - - 

Total - Direct Spending 860$           250$         4,050$      -$          5,160$      

Capital Additions - Indirect 130 - - - 130           

Subtotal Request 990$           250$         4,050$      -$          5,290$      

AFUDC 10 - - - 10 

Total Capital Request 1,000$        250$         4,050$      -$          5,300$      

O&M - - - - - 

Total Request 1,000$        250$         4,050$      -$          5,300$      

Prior 
Authorized 2017 2018 2020+ Totals

Capital Additions - Direct 45$  -$          -$          -$          45$           

Less Customer Contribution - - - - - 

Removals net of Salvage ____% - - - - - 

Total - Direct Spending 45$  -$          -$          -$          45$           

Capital Additions - Indirect 5 - - - 5 

Subtotal Request 50$  -$          -$          -$          50$           

AFUDC - - - - - 

Total Capital Request 50$  -$          -$          -$          50$           

O&M - - - - - 

Total Request 50$  -$          -$          -$          50$           
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Financial Evaluation

Provide the following financial information (attach additional detail if summarized items are significant or 
additional information is needed).  Note:  Dollar values are in thousands 
Distribution Project A14W01 

Direct Capital Costs Year 1 Year 2 Year 3+ Total 
Straight Time Labor 60 60 

Overtime Labor 

Outside Services 800 800 

Materials 250 4,050 4,300 

Other, including contingency amounts (describe) 

   Total 1,110 4,050 5,160 

Indirect Capital Costs Year 1 Year 2 Year 3+ Total 
Indirects/Overheads (including benefits) 130 130 

Capitalized interest or AFUDC, if any 10 10 

   Total 140 140 

Total Capital Costs 1,250 4,050 5,300 

Less Total Customer Contribution 

Total Capital Project Costs 1,250 4,050 5,300 

Total O&M Project Costs 
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Transmission Project T1347A 

Direct Capital Costs Year 1 Year 2 Year 3+ Total 
Straight Time Labor 5 5 

Overtime Labor 

Outside Services 40 40 

Materials 

Other, including contingency amounts (describe) 

   Total 45 45 

Indirect Capital Costs Year 1 Year 2 Year 3+ Total 
Indirects/Overheads (including benefits) 4 4 

Capitalized interest or AFUDC, if any 1 1 

   Total 5 5 

Total Capital Costs 50 50 

Less Total Customer Contribution 

Total Capital Project Costs 50 50 

Total O&M Project Costs 

Note: Explain unique payment provisions, if applicable

Future Financial Impacts: 
Provide below the estimated future costs that will result from the project: 
Note:  Dollar values are in thousands: 

Future Costs Year 2017 Year 2018 Year20__ Year 20__+
Total Future 

Project Costs
Capital 1,000$         9,000$         -$             -$  10,000$  

O&M - - - - - 

Other - - - - - 

TOTAL 1,000$         9,000$         -$             -$  10,000$  
Total distribution cost of the project is estimated to be $10,000,000.  This is proposed for 2018 
construction. 

What functional area(s) will these future costs be funded in?___NH Operations___ 
A representative from the respective functional area is required to be included as a project approver. 

If this is other than a Reliability Project, please complete the section below; 

Provide below the estimated financial benefits that will result from the project: 
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Note:  Dollar values are in thousands: 

Future Benefits Year 20__ Year 20__ Year20__ Year 20__+
Total Future 

Project Benefits
Capital -$             -$  -$  -$  -$  

O&M - - - - - 

Other - - - - - 

TOTAL -$             -$  -$  -$  -$  
Describe the estimated future Capital, O&M and/or Other benefits noted above: 

This project is to replace aging equipment and address operational concerns with the existing substation. 

What functional area(s) will these benefits be reflected in?_____NH Operations_____________ 

A representative from the respective functional area is required to be included as a project approver.

Asset Retirement Obligation (ARO) and/ or Environmental Cleanup Costs 
(Environmental Liabilities): 

An ARO is a current legal obligation to remove or retire property, plant or equipment at some point in the 
future.  Please refer to APS8 or contact Plant Accounting for further detail. 

Is there an ARO associated with this project?  If yes, please provide details:  No 

Are there other environmental cleanup costs associated with this project?  If yes, please provide details.  

This project is located at a former MPG site and handling of the subsurface materials during construction 
will need to be monitored.  Formal cleanup of the site is complete but this needs to be considered for 
construction. 
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Technical Authorization Form 
TAF # NH-160001-TDS Rev. 0 

Date Prepared: November 18, 2016 Project Title:  Emerald Street SS Rebuild 

Company/ies:  Eversource, NH Project ID Number:  A14W01 (D) & T1347A (T) 

Organization:  NH Operations Class(es) of Plant:  Distribution & Transmission 

Project Initiator:   PE Project Category:  Substation 

Project Owner/Manager:  Thelma Brown Project Type:  Specific 

Project Sponsor: James Eilenberger Project Purpose:  part of regulatory tracked program?  No 

Estimated in service date:  December 31, 2018 If Transmission Project:  Non-PTF 
Authorization Type:  Conceptual Engineering Authorization Amount:  $1,000,000 for Engineering 

Project Need Statement (Description of Issue) 

In 2012 an area study was performed to determine how to best address the area loading and retirement of 
equipment at the Emerald Street SS.  The study recommended two substation projects to replace the 
existing equipment currently concentrated at the Emerald Street SS in Keene:  1) a new 115-12.47kV 
substation in the north section of Keene; and 2) a new/rebuilt 115-12.47kV substation on Emerald Street, 
at the site of the existing substation.  This approach places sources closer to the load, addresses aging 
and overduty equipment, and provides two separate electrical sources to the area. 

In November 2016 the North Keene SS was put in-service.  This TAF is for the second phase of the 2012 
solution, a project which will replace and/or rebuild the existing Emerald Street SS in Keene. 

Project Objectives 
1. Retire aging infrastructure.
Much of the equipment at Emerald Street substation is more than 50 years old.  There are five 115-
12.47kV transformers feeding the 15kV switchgear which was installed around 1949.

The testing and maintenance on the transformers has identified that the 47 year old TB-12 is in the worst 
shape of the transformers with degraded oil and it is recommended that the transformer be reconditioned 
or replaced.  Three of the transformers are more than 50 years old. 

Besides the age and condition of the 67 year old switchgear, there is a concern about the fault duty of the 
equipment.  Operating in the normal , the bus 1 and bus 2 switchgear breakers are at 85.40% to 98.62% of 
their interrupting rating.  Because of the fault duty the bus tie breaker must remain open in the switchgear 
which limits loading on one bus for the failure of a single transformer. 

2. Flood Mitigation
The Ashuelot River is near Emerald Street SS and has been identified as a flood threat.  When there has
been flooding in the Keene area the river level has come up to the south west corner of the substation but
not actually flooded the yard.  The 500 year flood plain does penetrate the south west   corner of the
substation.  The plan to rebuild the substation will include grading and retaining walls to prevent potential
flooding.

3. 115kV Bus Differential Protection
This project will include adding a 2

nd
 115kV bus differential protection to Emerald Street SS.  Emerald

Street Substation is classified as a NERC Bulk Electric System (BES) element and is subject to the
maintenance and testing requirements outlined in NERC Standard PRC-005-2.  This testing includes the
trip testing of the 115kV bus differential protection scheme.  The existing system lacks redundancy to
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limit the flexibility to use bus ties.  Closing a bus tie breaker to put three or more transformers on the 
combined bus puts seven of eight feeder breakers well above their interrupting ability.  This is a potential 
safety risk and limits the loadability and reliability of the substation.  Additionally, there are many 
advantages to upgrading the relay protection as part of the project.  In most cases, the existing relaying is 
as old as the switchgear being replaced, is inflexible as to settings, and gives no remote (or local) access 
to fault information for event investigation. 

This project will include adding a 2
nd

 115kV bus differential protection to Emerald Street SS.  This 2
nd

 
115kV bus differential scheme installation was defined and approved in 2013 in accordance with the 
NERC Standard PRC-005-2 relay test requiremens for BES elements.  The project was deferred to allow 
coordination with the proposed transformer changes. 

Business Process and / or Technical Improvements: 
This project addresses aging infrastructure, equipment fault duty, and flood mitigation.  It is also a part of 
the overall area plan and strategy to provide a reliable backup to North Keene SS and provide for future 
growth.

Cost Estimate and Assumptions 

The total price of this project is estimated to cost: 

Distribution: 9,500,000 

Transmission: 500,000 

Total: $10,000,000 

($7,500,000 - $12,500,000) (-25% +25%) 

Alternatives Considered with Cost Estimates 
Note that this PAF addresses step two in the Alternative recommended in the 2012 Keene Area Study. 

Alternative 1:  Do nothing.   
Emerald Street SS equipment is aging.  By doing nothing there is more exposure to customer outages for 
failure of equipment.  The failure of an existing transformer without the proposed 115kV differential system 
protection results in an outage for all customers fed from Emerald Street SS.  Estimated cost for 
Alternative 1:  $0. 

Alternative 2:  Install a second 115-12.47kV transformer at North Keene SS. 
This solution will provide capacity and transformer redundancy at North Keene SS.  However, as shown on 
Attachment A – All circuits were originally fed out of Emerald Street as a hub.  North Keene bisects two of 
the circuits and provides a ROW backup feed to Emerald Street.  While this could work load-wise it puts a 
majority of the circuits on two lines fed from Keene to Emerald Street which is much more exposure to line 
outages.  This may require a switching station at Emerald Street, Keene, potentially switchgear.   If this 
alternative was preferred, additional ROW lines and breakers from North Keene SS are recommended.  
Estimated cost for Alternative 2:  $5,000,000 

Alternative 3:  Construct a new 115-12.47kV South Keene SS. 
North Keene SS was constructed to feed the circuits to the north of Emerald Street SS.  A second 
substation could be constructed south of Keene to address the load.  Originally this solution was not 
preferred partially because of the difficulty of finding a location that is not within   the 100 year flood plain.  
Estimated cost for Alternative 3:  $15,000,000 
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Operations Project Authorization Form 

Date Prepared:  3/21/18 Project Title:  Emerald Street S/S Distribution Line 
Work 

Company/ies:  Eversource NH Project ID Number:  A18W17 

Organization:   NH Operations Class(es) of Plant:  Distribution Line 

Project Initiator:  Project Category:  Reliability - Other 

Project Manager:  Project Type:  Specific 

Project Sponsor:  James Eilenberger Project Purpose:  Interconnection of Substation to 
Distribution System 

Estimated in service date:  10/1/19 If Transmission Project: NA 

Eng. /Constr. Resources Budgeted?  Yes Capital Investment Part of Original Operating Plan? 
Yes 

Authorization Type: Full Funding O&M Expenses Part of the Original Operating Plan? 
Yes 

Total Request:  $800,000 

Financial Requirements: 

Project Authorization 

ERM:  ____________________________________________________________________ 

FP&A: ____________________________________________________________________ 

Executive Summary 

The Emerald Street Substation in Keene is a 115/12.47 kV distribution substation.  An approved major 
rebuild/replacement project (A14W01) is currently in design with construction slated to begin later in 
2018.  This distribution line work project is designed to integrate eight new risers needed to transition 
power from the substation breakers to the distribution circuits.  The project will also require some line 
relocations to align new risers with existing circuitry in addition to the removal of parts of the W14 
circuit and other associated equipment.  

This work is to be performed in conjunction with the Emerald Street Substation rebuild project 
A14W01. 
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Project Costs Summary 

Note:  Dollar values are in thousands 

Financial Evaluation 

Provide the following financial information (attach additional detail if summarized items are significant 
or additional information is needed).  Note:  Dollar values are in thousands 

Direct Capital Costs Year 1 Year 2 Year 3+ Total 
Straight Time Labor 9 20 30 

Overtime Labor 0 0 0 

Outside Services 91 197 288 

Materials 109 246 355 

Other, including contingency amounts (describe) 

   Total 209 464 673 

Indirect Capital Costs Year 1 Year 2 Year 3+ Total 
Indirects/Overheads (including benefits) 35 75 110 

Capitalized interest or AFUDC, if any 1 1 2 

   Total 

Total Capital Costs 245 540 785 

Less Total Customer Contribution 0 0 0 

Total Capital Project Costs 245 540 785 

Prior 
Authorized 2018 20 20 + Totals

Capital Additions - Direct -$  209$  437$  -$   646$  

Less Customer Contribution - - - - - 

Removals net of Salvage % - - 27 - 27 

Total - Direct Spending -$  209$  464$  -$   673$  

Capital Additions - Indirect - 35 75 - 110 

Subtotal Request -$  244$  539$  -$   783$  

AFUDC - 1 1 - 2 

Total Capital Request -$  245$  540$  -$   785$  

O&M - 5 10 - 15 

Total Request -$  250$  550$  -$   800$  
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Total O&M Project Costs 5 10 15 

Future Financial Impacts: 

No future financial impacts are anticipated with this project. 

Asset Retirement Obligation (ARO) and/ or Environmental Cleanup Costs 
(Environmental Liabilities): 

An ARO is a current legal obligation to remove or retire property, plant or equipment at some point in 
the future.  Please refer to APS8 or contact Plant Accounting for further detail. 

Is there an ARO associated with this project?  No 

Are there other environmental cleanup costs associated with this project?  No 

Operations Technical Authorization Form 

Technical Justification: 

Project Need Statement 

There are currently nine circuits that originate from Emerald Street Substation.  The new station design 
creates eight circuits that need to feed the exiting distribution lines.  This work is to bring conductors 
from the load side of the new breakers to distribution circuits located outside the fence and is 
fundamental to the substation project. 

Project Objectives 

The goal in designing the new riser locations is to minimize line relocations while integrating the 
construction cut overs.  Most new risers come up directly under existing circuitry, reducing construction 
costs.  

Project Scope 

The scope of this project is to bring conductors from the new circuit breakers out to the roadside 
distribution circuits.  Eight new risers are to be installed for the new circuitry.  Nine existing risers are to 
be removed.  A portion of the W14 circuit is to be removed and the W9 circuit will be adjusted to put it 
in line with the new riser location.  There will also be some other minor line adjustments.  
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Background I Justification 
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The interconnection of the new circuitry to the distribution lines was anticipated from the beginning of 
the substation rebuild project. The layout of the substation get away cables and location of the new 
risers could not be confirmed until significant substation design was completed. A decision was made 
early in the process to keep the distribution line work project separate from the substation construction 
process due to planning, accounting, and construction reasons. 

Business Process and I or Technical Improvements: 

Cost Estimate and Assumptions 

Ten separate Storms jobs and estimates were created for the distribution line work outside the 
substation for each aspect of this project. These jobs have been fully written utilizing the assumptions 
within our project writing system. Estimates were developed for the underground conduits and cable 
work from the circuit breakers to the risers by the substation design team and provide to field 
engineering for inclusion in the PAF. 

Alternatives Considered with Cost Estimates 

The best riser locations were chosen to reduce line construction and substation design costs. No 
feasible alternatives were identified. 

Project Schedule 
Describe the project schedule and milestones. Include estimated start and end dates. 

Milestone/Phase Name Estimated Completion Date 

Completion of project 10/1/2019 

Regulatory Approvals 

All regulatory requirements associated with this project were covered through the larger Emerald 
Street Substation approval process. 
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Risks and Risk Mitigation Plans 

This project will need to work in conjunction with the Emerald Street Substation construction project.  
Timing will be driven by the progress of the larger project.    

One-Line Diagrams, Attachments, 
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