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1 INTRODUCTION 
 
In D.P.U. 12-76, the Massachusetts Department of Public Utilities (“Department”) ordered Massachusetts Electric 
Company and Nantucket Electric Company, each d/b/a National Grid (“National Grid”), Fitchburg Gas and Electric 
Light Company d/b/a Unitil, and NSTAR Electric Company d/b/a Eversource Energy (“Eversource”) (together the 
“Companies”) to file a Grid Modernization Plan (“GMP”).  In compliance with the Department Orders in DPU 12-
76 on August 19, 2015, Fitchburg Gas and Electric Company, d/b/a/ Unitil (the “Company”) submitted a 
comprehensive GMP that described a scope and schedule for Grid Modernization investments.   
 
At the time of its submission, there was no procedural schedule indicating an expected date of approval of the 
submitted GMPs. As the Department had made clear in D.P.U. 12-76-B that it “will review each filing in a separate 
adjudicatory proceeding to ensure that each GMP is consistent with the Department’s directives,” (D.P.U. 12-76-B at 
51), the Company awaited the conclusion of that adjudicatory process and issuance of a final order before taking 
steps to modify or implement its GMP.  The Company did not want to invest in and implement a project without 
formal approval from the Department. 
 
On May 10, 2018, the Department issued D.P.U. 15-120; D.P.U. 15-121; D.P.U. 15-122 (the “Order”) approving 
GMPs for the Companies. In the Order, the Department preauthorized grid-facing investments over three-years 
(2018-2020) and adopted a three-year (2018-2020) regulatory review construct for preauthorization of Grid 
Modernization investments. See Order, at 106-115. 
 
The Department’s Order identified which investments were supported and preapproved and which projects required 
more research and investigation.  The Company appreciates this direction from the Department.  The Company’s 
decision to wait for issuance of an order prior to implementing any of its planned GMP investments was prudent, 
since not all of the proposed investments were approved by the Department. 
 
On January 10, 2019, the Department requested comments on the appropriate form and content of the annual report 
to be submitted by the Companies.  Additionally the Department requested comments on the reporting template.  
The Companies and other interested stakeholders filed comments on February 6, 2019.  On March 13th the 
Department held a technical conference regarding the Grid Modernization Annual Reports.  Additionally, the 
Companies responded DOER’s February 20, 2019 reply comments.   
 
On March 29th, issued an order approving the Grid Modernization Annual Report Outline/Table of Contents and 
extended the deadline for submission of Grid Modernization Annual Reports for plan year 2018 until May 1, 2019.  
On May 1, 2019, the Company issued its 2018 Annual Grid Modernization Report.   
 
On December 6, 2019, the Department issued an Order adopting the Grid Modernization Annual Report templates 
and required the Companies to file subsequent Annual Reports with (1) functional versions of the approved 
templates and (2) the outline for the narrative sections approved on May 29, 2019.  The Department also required 
the Companies to file a supplemental 2018 Grid Modernization Annual Report to address the changes in the 
approved templates.  On January 31, 2020, the Company filed a supplemental 2018 Grid Modernization Annual 
Report template. 
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This 2019 Grid Modernization Annual Report and associated templates are filed pursuant to the Department’s 
Order in DPU 15-121-C.  This report is designed to demonstrate that the Company is making measurable progress 
towards implementing the preauthorized investments as identified in its Grid Modernization filing and as modified 
in the 2018 Grid Modernization Annual Report. 

1.1 PROGRESS TOWARDS GRID MODERNIZATION OBJECTIVES 

The Company’s approach to its GMP consisted of a higher level analysis which identified and estimated projects 
and benefits.  The Company indicated in its GMP that investments identified would require more detailed analysis 
and planning to better develop project scope, schedule, and estimates. 
 
Since the time that the Order was issued, the Company has been working to re-evaluate its GMP to determine if the 
projects are still appropriate from a scope, schedule and estimate basis.  This has included developing project teams, 
review of the initial GMP, meeting with vendors, developing designs, specifications, evaluating proposals, 
developing more accurate project estimates and beginning project implementation.  
 
This second Annual Grid Modernization Report covers activities in 2019 and describes the Company’s progress 
towards implementing its Grid Modernization Plan.  The report begins with the Company’s approach to 
implementing its GMP, describes the cost and performance tracking measures adopted and the project approval 
process.  The next section of the report describes in more detail the implementation of grid modernization 
investments by investment category.  Section 4 of the report describes and reports on statewide and company 
specific infrastructure investments.  Section 5 describes an overview of the DERs and lessons learned from 
integrating DERs.  Section 6 describes the performance metrics as approved by the Department.  The final section 
of the report describes any research, design, and development activities that the Company may be undertaking. 
 
Overall, the Company is making significant progress towards the design and implementation of its Grid 
Modernization plan.  The templates developed as a means to measure progress associated with the plan focus 
primarily on number of units installed and the amount of money spent on the implementation.  The Company’s 
efforts to date are better described as analysis, evaluation, specification, RFP, evaluation, initial purchase, and 
scope of work development.  This approach has already proven beneficial to our grid modernization efforts.  The 
Company’s analysis and design work has identified efficiencies such as combining VVO functionality with the 
ADMS and adjusting the schedule to align the FAN, VVO, ADMS and SCADA projects.  A considerable amount 
of effort has been expended even though these efforts are not easily quantified with number of units installed or 
amount of money spent. 
 
The country is entering into a very uncertain time.  The COVID-19 pandemic has had a quick and dramatic impact 
on the Company, our workforce and customers.  Safe and reliable service continues to be the top priority of the 
Company.  At the present time, the Company is implementing its Business Continuity and Pandemic plans.  It is 
unclear at this point what impact this will have on the Company’s workforce, vendors and supply chain.  This 
pandemic could have a significant impact on the Company’s GMP schedule and progress.  The Company will 
understand the impact more over the coming weeks and months. 
 



4 
 

1.2 SUMMARY OF GRID MODERNIZATION DEVELOPMENT (ACTUAL V. PLANNED) 

The Company originally filed its GMP in August 2015 and the Department approved portions of that plan in May 
2018.    As described above, the Company took a higher level approach to identifying and estimating projects and 
benefits.  The Company anticipated time after receipt of an order of approval to complete more detailed design and 
analysis prior to starting the implementation of the GMP.   
 
As described above, the Order was issued in May 2018, and provided that “the Companies’ current three-year grid 
investment plan will cover calendar years 2018, 2019, and 2020.” (Order at 114.)  This effectively required the 
Company to undertake its more detailed design and analysis during the first partial year (2018) and into 2019 rather 
than beginning implementation of its GMP.   
 
Since the Order was issued, the Company has been working on the more detailed design and analysis required 
before it can confidently implement the GMP investments identified in its GMP.  In 2019, after detailed discussion 
with the project teams and vendors, the Company decided to modify the plan schedule to coordinate the design and 
installation of SCADA, ADMS, VVO and FAN projects.  This approach may have had a short term impact on the 
overall deployment schedule; however this coordinated deployment of these grid-facing investments will expedite 
the achievement of grid modernization objectives and allow the Department to more accurately assess the benefits 
to customers relative to the costs.  The progress towards implementing each of the grid modernization investments 
is summarized below: 
 
Monitoring and Control Investment Category 
The Monitoring and Control investment category includes two projects from the Company’s GMP.  The first 
project is a Supervisory Control and Data Acquisition (SCADA) project to expand the coverage and functionality of 
Company’s SCADA system.  The second project is to further integrate OMS with the Company’s Advanced 
Metering Infrastructure (AMI) system. 
 
Presently, SCADA is already implemented to some extent at some FG&E substations, and not at all at others.  
Furthermore, at many substations that presently have some level of existing SCADA capability, it is not complete 
to the extent intended under the GMP.  Therefore, this project will add SCADA at those substations that do not 
presently have it, and expand SCADA capabilities at other substations where it is presently incomplete. 
 
The OMS integration with AMI project is still in the early stages of development.  In 2019, the Company selected 
the core project team who worked closely with the AMI vendor to gain access to data directly from the field 
collectors as opposed to through the central database used by the system to collect and store the data.  The core 
team developed a plan for phasing the project implementation into multiple deliverables. Development work is 
scheduled to begin in Q2 2020. The first phase deliverables will include the development of a homogeneous outage 
data lake (“cloud storage”) containing all of the requisite elements that the engine may need to make outage 
decisions. This will include data from our AMI system (meter lost/found history), cellular communication history, 
and data from our outage reporting systems amongst others. 
 
Volt/VAr Optimization investment Category 
The Volt/Var Optimization investment category includes installing automated controls on all voltage and reactive 
power equipment on all distribution circuits.  This includes controls of all capacitor banks, voltage regulators and 
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transformer load tap changers (LTCs).  In some cases voltage regulators and capacitor banks are replaced because 
they are not able to have new controls installed.  Voltage and Energy monitors (sensors) will also be installed at 
strategic locations on the circuits.  Unitil has assigned an internal project manager and assembled a project team of 
internal employees to implement VVO.  The Company also made the decision to integrate VVO with ADMS as 
opposed to having individual systems.  This approach will ensure that the ADMS and VVO systems use the same 
data and network models to make optimization decisions on the system.  The Company identified that the VVO, 
ADMS, FAN and SCADA projects are closely tied together and has developed a combined project schedule for 
these projects and will be deployed on a substation by substation basis.  The goal is that each substation will have 
all of the projects and functionality completed at the same time as opposed to multiple discreet efforts.   A 
prioritization model has been developed to inform the schedule and order in which the system should be 
implemented.  In addition to these efforts, the detailed analysis has identified the locations where equipment and 
controls installation and/or replacement are required in addition to the location of the sensors.   
 
Advanced Distribution Management System Investment Category 
The ADMS investment category includes two projects from the Company’s GMP.  The first project is an ADMS 
project to allow for more measurement and control of the distribution system.  The second project is to implement a 
Distributed Energy Resource Management System (DERMS) which will enable the Company to improve 
situational awareness and operational intelligence for this increasingly important resource. 
 
In 2019 the Unitil ADMS project team met with ADMS vendors to gather information regarding what was 
available for ADMS capabilities.  The information gathered at these meetings was used as the basis in developing 
an ADMS Request for Proposal (RFP).  On August 9, 2019 the ADMS RFP was released to vendors.  After an 
initial evaluation process the vendors of the top two proposals were invited to present their proposals and discuss 
the integration process in more detail with Unitil.  Detailed evaluations of the top two proposals resulted in Unitil 
awarding the ADMS project on November 22, 2019.  Project meetings and implementation planning began in 
December of 2019 with ADMS expected to operations for the first substation (three circuits) the fourth quarter of 
2020.   
 
The Company’s filed GMP does not contemplate the DERMS project to be implemented until the fifth year of the 
plan.  However, the selected ADMS has the ability to implement DERMS functionality in the future.  The 
Company has set a priority on implementing ADMS, SCADA, FAN and VVO prior to integrating DERMS.  The 
Company will report on further progress in future Grid Modernization Annual Reports. 
 
Communications Investment Category 
This project consists of installing a FAN, including communications between collectors and endpoint devices and 
backhaul communications from collectors at each substation to the central office. In the context of the modern grid, 
communications is the glue that makes it possible for all parties to interact and share information. 
 
In 2019, the consultant that the Company hired completed an evaluation of the Company’s existing 
communications system.  The consultant assisted the Company with identifying the needs and requirements of the 
FAN, developed a specification for the network, and created a list of appropriate bidders. The final process of 
evaluating proposals and scoring against agreed upon criteria is underway with an anticipated award date to the 
selected vendor in Q2 2020. 
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Workforce Management Investment Category 
The Company’s GMP includes a workforce and asset management program aimed to improve performance of 
operations and infrastructure. One project identified for the program includes a mobility platform for storm damage 
assessment that can easily capture field damage and inspection information while integrating with the work order 
process to improve situational awareness and the speed of restoration. This Mobile Platform - Assessment and 
Inspection Tool will integrate with existing systems to help the Company make quicker, better-informed decisions 
and is aimed to ensure operational efficiency and maintain strong restoration performance. 
 
The project team has been developed to evaluate different products capable of meeting the Company’s objectives.  
The project team developed an RFP and issued it to vendors for formal proposals.  An initial screening process was 
used to separate the proposals into three tiers.  The evaluation criteria developed for this project and vendors 
consisted of a combination of many technical and operational requirements and features. From this evaluation, 
several vendors were invited into the Company to provide a presentation on their proposal so that the project team 
could have better understanding of their proposal and any questions answered.  Following the vendor presentations, 
the evaluation matrix was updated by all members of the project team. 
 
After several meetings and weeks of deliberation by the project team, it was ultimately decided that the best 
solution was the Mobile Information Management System (MIMS) Lifecycle proposed by SSP Innovations.  The 
MIMS solution will be synchronized with the Company’s GIS systems and is designed to perform electronic field 
inspections of assets and vegetation while also providing the ability to create workflows, assign and track work 
assignments, and  estimate cost, labor and equipment associated with work orders.  The Company is currently 
reviewing statement of work and contract documentation and expects to begin this project in Q2 2020. 

1.3 SUMMARY OF SPENDING (ACTUAL V. PLANNED SPENDING) 

This section of the report summarizes the actual versus planned spending from a capital spending as well as an 
incremental O&M spending basis. 

1.3.1 CAPITAL SPENDING (ACTUAL V. PLANNED SPENDING) 

 
As previously described, the Company has been working on more detailed design and analysis required before it 
can confidently implement the GMP capital investments identified in its GMP.  The 2018 Plan Year represents the 
actual spending in 2018 and forecast spending the following years.  The 2019 Plan Year represents the actual 2019 
spending and forecast spending the following year.  Table 1 below demonstrates the actual spending versus the 
plan.   
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Actual/Forecasted Capital Spending 

  2017 2018 2019 2020 
Monitoring and Control 

SCADA         
Original Plan Spending  $       100,000   $   100,000   $     100,000   $   100,000  
2018 Plan Year   $                  -     $               -     $     720,000   $   135,000  
2019 Plan Year      $     215,012   $   675,614  

OMS Integration with AMI  
(Note 1)     

Original Plan Spending  $         52,000   $               -     $                -     $               -    
2018 Plan Year   $                  -     $               -     $      70,000   $     35,000    
2019 Plan Year    $      22,800  $     83,200 

Volt VAr Optimization 
VVO         

Original Plan Spending  $       739,000   $   739,000   $     739,000   $     739,000  
2018 Plan Year   $                  -     $               -     $     739,000   $     739,000  
2019 Plan Year    $       60,000     $  2,840,000  

Advanced Distribution Management System 
ADMS (Note 1)         

Original Plan Spending  $                  -     $               -     $     700,000    $   700,000  
2018 Plan Year   $                  -     $               -     $                -   $   700,000 
2019 Plan Year    $                -   $   400,000 

DERMS (Note 1)         
Original Plan Spending  $                  -     $               -     $                -     $               -    
2018 Plan Year   $                  -     $               -     $                -     $               -    
2019 Plan Year     

Field Area Network 
Field Area Network         

Original Plan Spending  $       280,000   $   280,000   $      280,000   $   280,000  
2018 Plan Year   $                  -     $               -     $      280,000      $   280,000   
2019 Plan Year    $      107,100    $   280,000   

Workforce Management 
Mobile Platform Damage Assessment 

(Note 1)         
Original Plan Spending  $       300,000   $               -     $                -     $               -    
2018 Plan Year   $                  -     $               -     $     300,000   $   100,000  
2019 Plan Year   $           -  $    650,000 

Total 
Total         

Original Plan Spending  $    1,771,000   $1,119,000    $    1,819,000  $   1,819,000  
2018 Plan Year   $                  -     $               -    $    2,109,000  $   1,989,000  
2019 Plan Year   $      404,912  $   4,928,814  

 
Table 1 – Planned Versus Actual Capital Spending 
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Note 1:  This is a software project the Company has decided to also deploy the software to the Company’s affiliate 
in New Hampshire (Unitil Energy Systems, Inc., “UES”).  Therefore, the total spending on the project will be 
allocated using the Company’s standard allocation factors:  UES – 68% and FG&E 32%.  The costs shown in the 
table above include all spending, not the allocated amounts. 
 
As noted in the table above, there is a proposed increase in spending for the SCADA project.  The primary reasons 
for the increase in the estimated capital spending are: 1) the replacement of certain devices within the substations in 
order to gain the SCADA capability and functionality required for grid modernization; and 2) the cost of materials 
and labor has increased from the time of the Company’s initial GMP filing.  The estimated annual spending for this 
plan is not as levelized as was conceived in the original GMP.  This is due to the varying extent of SCADA 
implementation already existing at some substations, and the varying amount of replacements of related equipment 
and additions of ancillary devices.  The initial estimate did not include any equipment replacements to support the 
SCADA project.  The Company has identified fifteen (15) substation circuit position upgrades, including eight (8) 
recloser replacements and seven (7) relaying and control replacements that currently do not have the ability to be 
connected to SCADA (e.g. hydraulic breakers/reclosers).  This equipment will need to be replaced to allow 
SCADA to be installed. 
 
The OMS Integration with AMI project has identified an increase in the estimate.  The increase in estimated costs 
associated with this project is related to: 1) updated labor costs between the original estimate and revised estimate; 
2) vendor involvement has increased over original estimates; and 3) additional development time associated with 
the cloud based solution.  However, since this is a software project, the Company has decided to deploy the 
software to the Company’s affiliate in New Hampshire (Unitil Energy Systems, Inc., “UES”) as well, so it is 
expected the final cost allocated to FG&E is estimated to be slightly less than the original estimate. 
 
For the Company’s VVO investment, actual spend is lower than planned throughout the 2018-2019 timeframe due 
to delays in VVO device deployment, as VVO is now integrated with ADMS. For 2020, expected costs exceed 
those highlighted in the 2018 GMP Annual Report. Unitil expects that Townsend, Lunenburg, and Summer Street 
are among the most expensive substations to roll VVO out due to equipment needs, and expects costs will begin to 
come into line over the remainder of their 10-year planned term. 
 
The Company’s plan did not contemplate ADMS spending within the first two years of the plan.  However, the 
Company developed an RFP and awarded the ADMS project in 2019.  The Company is currently working to 
developing a test ADMS and is expected to “go-live” with the first three circuits in late 2020.    Based on the award 
vendor’s proposal the FG&E cost of the ADMS is expected to be approximately $850,000 from 2020-2022 with 
some additional expenditure expected in years 2023-2027 for implementation of VVO throughout the FG&E 
territory.  Since this is a software project the Company has decided to deploy the software at UES as well.  
Therefore, the total spending on the project will be allocated using the Company’s standard allocation factors.  The 
updated estimate is still under development in conjunction with the overall design of the system.  The Company 
expects the ADMS project spending allocated to FG&E will be less than the original estimate. 
 
The Company is currently evaluating request for proposals for the FAN.  The Company will update the project 
estimates following the results of the competitive RFP process. 
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Also identified in this table is an increase for the Mobile Platform Damage Assessment project.  The estimate in the 
GMP was based upon preliminary discussions with vendors who provided budgetary estimates.  The Company’s 
competitive RFP process resulted in a product that is more costly than the initial estimates.  However, since this is a 
software project the Company has decided to deploy the software at UES.  Therefore, the total spending on the 
project will be allocated using the Company’s standard allocation factors.  The final cost allocated to FG&E is 
estimated to be slightly less than the original estimate. 

1.3.2 INCREMENTAL O&M SPENDING (ACTUAL V. PLANNED SPENDING) 

 
The table below summarizes the incremental O&M spending identified in the plan compared to the actual and 
forecast spending.  The Company did not incur any incremental O&M spending in 2019.  At this point the 
Company has not identified changes to the proposed incremental O&M spending.  The Company will update this 
estimate of incremental O&M spending as it details those costs during the project design phase (i.e. incremental 
software licensing fees, incremental staffing requirements, and incremental maintenance activities). 
 
 
 
 
 
 Actual/Forecasted Incremental O&M Spending 

  2017 2018 2019 2020 
Monitoring and Control 

SCADA         
Original Plan Spending $                  -    $                -    $                 -    $                -    
2018 Plan Year  $                  -    $                -    $                 -    $                -    
2019 Plan Year   $                 -    $                -    

OMS Integration with AMI         
Original Plan Spending  $         1,000   $       1,000     $         1,000     $       1,000    
2018 Plan Year   $                  -     $               -     $         1,000     $       1,000    
2019 Plan Year    $                -     $       1,000    

Volt VAr Optimization 
VVO         

Original Plan Spending  $                  -     $               -     $                -     $               -    
2018 Plan Year   $                  -     $               -     $                -     $               -    
2019 Plan Year    $                -     $               -    

Advanced Distribution Management System 
ADMS         

Original Plan Spending  $       100,000     $   100,000     $     100,000     $   100,000    
2018 Plan Year   $                  -     $               -     $     100,000        $   100,000    
2019 Plan Year    $                -     $   100,000    

DERMS         
Original Plan Spending  $                  -     $               -     $                -     $               -    
2018 Plan Year   $                  -     $               -     $                -     $               -    
2019 Plan Year    $                -     $               -    
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Field Area Network 
Field Area Network         

Original Plan Spending  $       100,000     $   100,000     $     100,000     $   100,000    
2018 Plan Year   $                  -     $               -     $     100,000     $   100,000    
2019 Plan Year    $               -     $   100,000    

Workforce Management 
Mobile Platform Damage Assessment         
Original Plan Spending  $                  -     $               -     $                -     $               -    
2018 Plan Year   $                  -     $               -     $                -     $               -    
2019 Plan Year    $                -     $               -    

Total 
Total         

Original Plan Spending  $      201,000   $   201,000    $     201,000    $    201,000    
2018 Plan Year   $                  -     $               -     $    101,000  $    201,000  
2019 Plan Year    $                -     $   201,000     

 
Table 2 – Planned Versus Actual Incremental O&M Spending 

 

2 PROGRAM IMPLEMENTATION OVERVIEW 
The Company has developed an organizational structure, project management and project approval and tracking 
process that rely mostly on existing employees and processes.  Project teams have responsibility for implementing 
the grid modernization projects.  These individuals are also the same individuals who are designing and 
implementing traditional investment projects.  These individuals have a full understanding which projects are 
related to the GMP and which projects are not associated with the GMP.   
 
The Company intends to leverage as much of its existing infrastructure and traditional investments as possible to 
further advance the grid.  However, investments made outside of the GMP will not be included for cost recovery 
through the grid modernization proceedings. The Company believes this approach will help the Company to 
manage costs and result in an efficient implementation of the grid modernization investments.  This approach will 
also allow the Company to differentiate between devices installed under the pre-authorized grid modernization 
investments and those installed under typical company investments.  In some cases, when the Company does not 
have the experience or technical expertise, external resources will be required to assist with the design and 
implementation of GMP investments. 

2.1 ORGANIZATIONAL CHANGES TO SUPPORT PROGRAM IMPLEMENTATION 

This section of the report 1) describes the organizational changes that the Company has implemented to manage the 
implementation of the GMP, 2) describes the cost and performance tracking measures adopted, and 3) details the 
project approval process. 
 
The Company implemented an organizational structure for grid modernization beginning at the highest level of the 
Company.  The senior level sponsors of the GMP implementation include the Chief Executive Officer, Chief 
Financial Offer, and Senior Vice President External Affairs & Customer Relations. This group provides general 
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oversight and direction for the GMP plan implementation.  The senior level sponsors have assigned overall 
oversight of the grid modernization program to the Vice President of Engineering. 
 
The Company developed a cross-functional Steering Committee to provide guidance and oversight of the GMP 
implementation process.  The chair of the Steering Committee is the Vice President of Engineering.  The Steering 
Committee includes representation from Engineering, Information Technology, Electric Operations, Regulatory, 
Customer Energy Solutions, Plant Accounting, Finance and Budgeting and Legal.  The Steering Committee 
provides detailed oversight for budget and implementation of the GMP investments, reporting and annual updates. 
 
The Steering Committee implemented project teams responsible for the detailed design and project implementation 
oversight.  The Steering Committee identified individual project team leads for the GMP investments.  The Steering 
Committee also developed teams related to the tariff revisions, performance metrics, evaluation plan, cost recovery 
filing and the Grid Mod Annual Report. 
 
The initial focus of the project team leads was to identify members for each project team.  Once the project teams 
were established, their efforts have been focused on reviewing the GMP investments to begin the scoping and 
detailed design of the projects. 

2.2 COST AND PERFORMANCE TRACKING MEASURES ADOPTED 

The Company decided that it would be most efficient to use the same budgeting and construction authorization 
approval process that is in use for all of its capital projects.  GMP investments have been entered into the annual 
capital budget for review and approval.  Each of the GMP investments will have its own construction authorization 
and/or its own CWO.  The authorizations will follow the approval process described below. 
 
Incremental O&M expenditures related to Grid Modernization will be budgeted and tracked through the Company’s 
expense budget using established O&M budgeting procedures.  In 2019, the Company did not have any incremental 
O&M expenditures that it will seek recovery for through the GMF. 

2.3 PROJECT APPROVAL PROCESS 

There are several layers of controls on spending.  First, and perhaps most important, is the budget process.  The 
capital budget represents the culmination of a lengthy planning process to identify and prioritize important needs, 
while ensuring that projects submitted for approval are the most cost effective solutions to address those needs and 
are estimated appropriately.  The budget proceeds through several rounds of review at multiple levels of the 
organization before concluding with review and approval by senior management, and by the Company’s Board of 
Directors. 
 
After the budget is approved, each project within the budget must be further authorized before spending can occur.  
This is a second step in the approval process, and occurs on a project-by-project basis.  A construction authorization 
must be prepared and submitted for approval for each planned expenditure and each project in the budget, even 
though the budget has already been approved.  Each authorization must be fully approved prior to the 
commencement of any work, except where an unforeseen emergency occurs that requires the work to be completed 
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to ensure public safety or restore service to customers, in which case the authorization can be completed 
immediately following the work. 
 
Every capital project requires an approved construction authorization.  The approval routing for each construction 
authorization includes, but is not limited to, the Plant Accountant, the Department Manager, the Vice President with 
functional responsibility for the project, and the Vice President of Engineering.  Additional approvals may be 
required by one or more functional heads depending on the project and the functional areas affected by it.  All 
authorizations over $50,000 also require the approval of the Director of Finance.  In addition, all authorizations 
exceeding $500,000 must be approved by the Controller and the Chief Financial Officer.  Plant Accounting is 
responsible for assigning the appropriate routing for each authorization and for validating the authorization and 
construction work order (“CWO”) number once all managers have approved the authorization, whereupon 
expenditures may begin. 
 
Each project and each construction authorization is assigned a Project Supervisor.  The Project Supervisor is 
designated on the authorization form as it is routed for approval, and is typically the person who developed the 
scope and cost of the project, and who initiated the construction authorization for approval.  In all cases, the Project 
Supervisor is the person responsible for managing the project and the person directly accountable for controlling the 
scope and cost of the project. 
 
Changes in the field sometimes result in changes to the scope of a project already approved and underway.  When 
this occurs, the Project Supervisor is required to submit a revised construction authorization reflecting the then 
current (revised) scope, including cost, before proceeding further with the project.  The revised authorization must 
be resubmitted for approval in the same manner as the original authorization, with the additional approval of the 
Controller and Chief Financial Officer.  The revised authorization must include a detailed description identifying 
the change in scope and the reasons for the change, and provide a detailed cost breakdown. 
 
The budget and authorization process recognizes that project estimates are just that, “estimates.”  Invariably, a 
small number of projects will overrun the original estimate due to conditions in the field, increases in material costs 
and other factors.  The Project Supervisor’s responsibility is to manage the cost of each project to the original 
authorized spending amount.  If the cost of the project exceeds the authorized amount by 15 percent and $5,000, a 
supplemental authorization must be submitted that includes a detailed description of the reasons the project 
exceeded its authorized amount.  The supplemental authorization must be resubmitted for approval in the same 
manner as the original authorization, with the additional approval of the Controller and Chief Financial Officer. 
 
All projects, whether budgeted or unbudgeted, must be approved and authorized before spending can occur.  If a 
non-budgeted expenditure is required, a non-budget authorization must be prepared and all necessary approvals 
received.  It is the responsibility of the applicable budget manager to ensure that non-budgeted expenditures are 
required to ensure a safe and reliable system for our customers.  Non-budget authorizations must be submitted for 
approval in the same manner as the project would normally be authorized, with the additional approval of the 
Controller and Chief Financial Officer. 
 
O&M expenditures also require approval prior to spending.  The O&M budget proceeds through several rounds of 
review at multiple levels of the organization before concluding with review and approval by senior management, 
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and by the Company’s Board of Directors.  Expenditures are tracked on a monthly basis.  Each level of 
management has varying approval levels.  Deviations from the budgeted amount require additional reporting and 
explanation.  Grid Modernization expenditures will be tracked separately to ensure the costs are incremental in 
nature. 

3 IMPLEMENTATION BY INVESTMENT CATEGORY  
 
This section of the report provides details for each GMP investment category at both the system and feeder level.  
In some cases, the investment is not implemented differently at the system as opposed to the individual feeder level.  
For instance, some software projects are implemented across the service territory at the same time and not on an 
individual feeder basis.  The investment categories and project investments are identified in Table 3 below: 
 

Investment Category GMP Investment 

Monitoring and Control 
Supervisory Control and Data Acquisition 

OMS Integration with AMI 

Volt/VAr Optimization 

VVO Automated LTC 
VVO Automated Voltage Regulators 

VVO Capacitor Banks  
VVO Remote Measurement Sensors 

Advanced Distribution Management System 
ADMS 

DERMS 

Communications Field Area Network 

Workforce Management Mobile Platform Damage Assessment 

 
Table 3 – GMP Investments by Investment Category 

3.1 SYSTEM LEVEL NARRATIVE BY INVESTMENT CATEGORY 

This section of the report identifies the progress made at the system level for each of the investment categories: it 
describes the project; provides a description of the work completed lessons learned, challenges and successes; 
provides actual versus planned implementation and spending; describes the performance of the implementation and 
deployment; describes the benefits realized as a result of the implementation; describes the capability improvement; 
provides key milestones; and provides updated projections for the remainder of the three year term. 
 
Some of the projects in the GMP are closely tied together.  For instance, a VVO system will not be successful 
without a FAN or ADMS.  The Company is coordinating the projects in Table 4 below so they can be implemented 
on the same portions of the system at the same time.   
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Investment Category GMP Investment 

Monitoring and Control Supervisory Control and Data Acquisition 

Volt/VAr Optimization 

VVO Automated LTC  
VVO Automated Voltage Regulators 

VVO Capacitor Banks  
VVO Remote Measurement Sensors 

Advanced Distribution Management System ADMS 
Communications Field Area Network 

 
Table 4 – GMP Project Schedules to be Coordinated 

 
The Company’s plan is to implement these projects on a substation by substation basis.  For instance, the FAN, 
VVO, SCADA and ADMS projects would be implemented at the same time or close proximity to each other.  In 
order to facilitate this effort, the Company developed a ranking system to prioritize which substations provide the 
largest benefits to customers and should be completed first.   
 
The Company developed a prioritization model shown in Table 5 below using a weighted ranking system based 
upon the following items: 
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Weighting 
Factor 

Measurement 
Category Description 

30% Peak 
Demand 

The VVO project provides the largest benefit to customers.  In 
order to get the greatest benefit as soon as possible, the VVO 
system should be implemented on the circuits with the highest 
peak demand. 

30% 
Percent 

Substation 
Loading 

This is a measure of the peak loading on a substation as compared 
to its rating.  For instance, a substation that is reaching its rating 
may require a system improvement to alleviate the loading 
concern.  The VVO project provides the opportunity to reduce 
peak demand and potentially defer investment in a system 
improvement. 

20% Number of 
Customers 

This is a combined measure of reliability and customers gaining 
the benefit of Grid Mod investments.  The substations serving the 
largest number of customers will allow more customers to begin 
receiving benefits of the GMP investments. 

10% 

Planning  
Level  

Voltage 
Concerns 

Distribution planning is used to identify portions of the 
distribution system which may be approaching voltage limits as 
defined in planning guidelines.  The VVO project would provide 
the opportunity to control the voltage and alleviate loading and 
potentially defer investment in a system improvement.  

10% Existing 
SCADA 

In areas that already have distribution SCADA or may only need 
small modifications to achieve the required functionality may 
allow other functionality to be implemented more quickly. 

 
Table 5 – Weighted Rankings for Prioritization Model 

 
The Company’s prioritized ranking system weighs the ability to reduce load evenly with the opportunity to defer 
system investments.  These two aspects provide the largest potential monetizable benefits to customers.  In 
comparison, the Company weighs the opportunity to reach as many customers as possible slightly less than the first 
two.  This is still a very important aspect, but may not provide the largest benefit.  Implementing a project in an 
area that serves a larger number of customers but does not experience loading concerns may not maximize the 
benefits.  The Company ranks the last two factors evenly, as they both provide benefit to customers and should be 
included in the ranking system. 
 
In each of the measurement categories, the highest weighted substation receives a score of 1.  For instance, the 
substation serving the most customers receives a score of one (1) and the other substations are given a score that is 
proportionate to the maximum number1.  This is repeated for each category.  The score for each category is 

                                                 
 
1 For instance, if Substation A serves the greatest number of customers (i.e. 5,000 customers), Substation A would receive a score of 1.  If 
Substation B serves 2,500 customers, Substation B would receive a score of 0.5. 
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multiplied by the weighting factor and added together to give a total score for each substation.  The substation with 
this highest score becomes the highest priority for implementing the projects.  Table 6 provides the results of the 
calculations.  The substations have been ordered from highest to lowest rank. 
 

Substation Number of 
Customers 

Planning 
Level 

Voltage 
Concerns 

Existing 
SCADA 

Peak 
Demand 

Percent 
Substation 
Loading 

Rank 

Townsend 0.43 0.64 1.00 0.58 1.00 0.72 
Lunenburg 0.60 0.94 0.50 0.48 0.85 0.66 
Summer Street 0.76 0.71 0.43 0.76 0.53 0.65 
West Townsend 0.68 1.00 0.50 0.44 0.78 0.65 
Beech Street 1.00 0.79 0.13 0.62 0.51 0.63 
Pleasant Street 0.77 0.74 0.50 0.45 0.68 0.62 
Princeton Road 0.21 0.63 0.38 1.00 0.46 0.58 
Sawyer Passway 0.55 0.27 0.34 0.52 0.24 0.40 
Canton Street 0.59 0.30 0.00 0.34 0.46 0.39 
River Street 0.37 0.39 0.38 0.23 0.30 0.31 
Nockege 0.24 0.74 0.00 0.11 0.49 0.30 

 
Table 6 –Prioritization Model Scores 

 

3.1.1 MONITORING/CONTROL 

The Monitoring and Control investment category includes two projects from the Company’s GMP.  The first 
project is to expand the coverage and functionality of Company’s SCADA system.  The second project is to further 
integrate OMS with the Company’s AMI system. 
 

3.1.1.1 SUPERVISORY CONTROL AND DATA ACQUISITION (SCADA) 

The objective of this project is to implement key SCADA functionality at all of the Company’s substations.  
SCADA provides for the remote monitoring of conditions on the electric system and the remote control of 
equipment and functions by operating personnel or automation systems.  The substation SCADA project is a 
component of the Company’s Monitoring and Control program as part of its overall GMP, and is an enabling 
technology for other projects in the GMP including VVO and ADMS.  In conjunction with other components of the 
Plan, it will support the GMP objectives of reducing the effects of outages and optimizing demand. 
 
The implementation of SCADA at a substation typically involves the installation of a SCADA terminal unit at the 
site, the interconnection of the terminal unit with local devices and sensors, the establishment of communications 
between the terminal unit and the remotely-located SCADA Master system, and the associated programming to 
implement the desired SCADA functions. 
 
Presently, SCADA is already implemented to some extent at some of the Company’s substations, and not at all at 
others.  Furthermore, at many substations that presently have some level of existing SCADA capability, it is 
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incomplete to the extent intended under the GMP.  Therefore, this project will add SCADA at those substations that 
do not presently have it, and expand SCADA capabilities at other substations where the functionality may be 
incomplete. 
 
Finally, some of the substation devices that will be necessary to provide the needed power system measurements or 
that will otherwise be put under SCADA control are either absent or not suitable for this purpose (e.g. hydraulic 
reclosers, obsolete controls, etc.).  Therefore, this SCADA project will also drive the replacement of that type of 
equipment and the installation of additional ancillary devices to better facilitate SCADA deployment. 

3.1.1.1.1 Description of Work Completed 

Prior to the Order, SCADA had already been implemented to some extent at a few of the Company’s substations.  
During the intervening years between the submission of the Company’s GMP in August 2015 and the issuance of 
the Order in May 2018 approving this portion of the plan, SCADA capabilities had been deployed to some extent at 
some additional substations.   
 
In 2019, the first two substation SCADA projects commenced following the GMP Order.  The SCADA additions at 
one of these two substations (Rindge Road substation) was placed into service at the end of 2019, and SCADA 
additions at the second substation (Townsend substation) has since been placed into service in February 2020. 

3.1.1.1.2 Lessons Learned/Challenges and Successes 

Further detailed design and SCADA functionality review identified certain equipment replacements and device 
additions which were not identified in the original GMP estimate.  The replacements represent an increase in the 
overall cost proposals for the SCADA project.  These replacements and additions are necessary to achieve the 
levels of functionality and measurement requirements now established for the other grid modernization projects and 
metrics.  A detailed project plan including schedule and estimate has been provided below. 

3.1.1.1.3 Actual vs. Planned Implementation and Spending, with Explanations for Deviation and Rationale 

The Table 7 below demonstrates the actual versus planned implementation and spending.  The Original Plan 
Estimate is the estimate that was filed with the Company’s GMP in 2015.  The 2018 Plan Year represents the actual 
spending in 2018 and forecast spending the following years.  The 2019 Plan Year represents the actual 2019 
spending and forecast spending the following year.  Revised Plan Estimate is the Company’s most recent estimate 
of what the project is expected to cost in the identified years based upon the most up to date information. 
 

 
Overall Project Estimate Through 2020 

SCADA 2017 2018 2019 2020 
Original Plan  $       100,000   $   100,000   $     100,000   $   100,000  
2018 Plan Year  $                  -     $               -     $     720,000   $   135,000  
2019 Plan Year    $     215,012   $   675,614  

 
Table 7 – SCADA Capital Spending Estimates 
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The Company has taken the time to re-evaluate the SCADA deployment plan and align it with the prioritization 
model described earlier in this document. This evaluation and detailed design has allowed the company to make a 
more detailed estimate of the overall SCADA deployment.    
 
The original plan for SCADA resulted in a levelized 10 year plan with an annual estimate of $100,000 per year or 
$1.0 million total.  The new estimate totaling approximately $2.2 million shown in Table 8 identifies the cost 
estimates to install SCADA at each substation. 
 

 Cost Estimates by Substation at Planned Years of Completion2 
Substation 2018 2019 2020 2021 2022 2023 2024 

Beech Street $ 0  $ 152,939     
Canton Street     $ 676,184   
Lunenburg $ 0  $ 168,550     
Nockege       $ 150,000 
Pleasant Street $ 0       
Princeton Road $ 0   $ 271,891    
Rindge Road  $ 1,700 $ 41,438     
River Street      $ 216,192  
Sawyer Passway        
Summer Street   $ 0     
Townsend  $ 213,312 $ 312,688     
Wallace Road  $ 0      
West Townsend $ 0       

Table 8 – SCADA Schedule and Capital Cost Estimate 
 
The overall cost increase is primarily due to; 1) replacement of certain devices within the substations in order to 
gain the SCADA capability and functionality required for grid modernization; and 2) the cost of materials and labor 
has increased from the time of the Company’s initial GMP filing.  Project costs identified as $0 indicate work is 
being completed but will not be included in GMP (e.g. funded for DER customer installation).  
 
The estimated annual spending for this plan is not as levelized as was conceived in the original GMP.  This is due 
to the varying extent of SCADA implementation already existing at some substations, and the varying amount of 
replacements of related equipment and additions of ancillary devices.   
 
Conversely, the overall timeframe to complete this SCADA implementation across all FG&E substations is 
anticipated to be completed in a shorter timeframe than in the original GMP, as a result of ongoing SCADA 
deployment that has occurred for other purposes during the intervening years since the GMP was developed. 

                                                 
 
2 Some sites are listed with multiple years of activity due to separated SCADA implementation efforts.  Entries in the amount of $0 
indicate SCADA implementations made (or underway), but not included in the GMRF. 
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3.1.1.1.4 Performance on Implementation/Deployment 

The new schedule provided in the table above identifies that the SCADA implementation including the additional 
scope of equipment replacements will be completed in seven years as opposed to ten years. This improvement in 
timeframe is primarily due to the Company’s continued installation of SCADA functionality between the GMP 
filing and the resulting order. 

3.1.1.1.5 Description of Benefits Realized as the Result of Implementation 

Once the SCADA projects are complete at each substation, the GMP estimates that the company will be able to 
save 10 minutes off of each whole-circuit outage.  The Evaluation plan will be designed to quantify the benefit.   

3.1.1.1.6 Description of Capability Improvement 

When the SCADA deployment is complete at each substation the following functionality is expected to be present: 
• Real time telemetry and historical interval data for the following measurements for each power transformer 

and circuit position: 
o Voltage 
o Current 
o Active and Reactive Power 
o Active and Reactive Energy 

• Remote monitoring of substation bus status (live/dead) 
• Remote monitoring and control of substation circuit breakers/reclosers 
• Remote monitoring and control of substation transformer LTCs and bus regulators 
• Remote monitoring and control of substation capacitor banks 
• Ability to integrate with ADMS and VVO 

3.1.1.1.7 Key Milestones 

Full SCADA implementation was placed into service for Wallace Road and Rindge Road substations in 2019, and 
full SCADA implementation for Townsend substation has since been placed into service in February 2020.  Full 
SCADA implementation is planned to be completed for Beech Street, Lunenburg and Summer Street substations in 
2020. 

3.1.1.1.8 Updated Projections for Remainder of the Three-year Term 

The updated projections are shown in the table above.  The increase in estimated cost associated with this project is 
related to 1) updated labor estimates between the 2015 and 2019 estimates; and 2) increase in scope to replace 
equipment that is not compatible with SCADA. 

3.1.1.2 OMS INTEGRATION WITH AMI 

The Company’s AMI system provides information on outages for every meter on the system.  This project is 
designed to improve the integration of outage information from meters into the OMS outage prediction engine, 
thereby improving the outage prediction process, reducing false positives and improving the ability to identify the 
location of nested outages. 
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The Company is developing a piece of configurable “middleware” (i.e. software) to analyze AMI status changes 
along with additional relevant data points, and computing an “AMI Confidence Score” for AMI based customer 
outage reporting. Based on the configuration of the middleware, suspected outages above the allowed “score 
threshold” will be treated as “real outages” and reported to OMS as such. Those that fall below the threshold will be 
logged and sent to OMS for view only.  
 
The system will leverage a set of correlating data inputs such as historical outages, low level signal data, and 
weather data along with machine learning models to assist in computing outage confidence. 

3.1.1.2.1 Description of Work Completed 

This project is still in the initial stages.  In 2018, the Company worked  closely with our AMI vendor (Landis & 
Gyr) to identify a combination of data points available on the meter and the AMI collectors along with various 
correlating data points (environmental and coincident) to build a model that can accurately confirm suspected 
outages and electronically qualify them.  
 
In 2019, the core project team was assembled and a plan for phasing the project implementation into multiple 
deliverables was developed and reviewed. Development work is scheduled to begin in Q2 2020. The first phase 
deliverables will include the development of a homogeneous outage data lake containing all of the requisite 
elements that the engine may need to make outage decisions. This will include data from our AMI system (meter 
lost/found history), cellular communication history, and data from our outage reporting systems amongst others. 
 
The Company continues to research machine learning tools, data science techniques, and cloud technologies to 
determine the best approach for building middleware applications that will help to determine and calculate the 
confidence score.  

3.1.1.2.2 Lessons Learned/Challenges and Successes 

The Company’s AMI system has the ability to detect and report outages based upon status changes that occur to 
meters in the field. Using Landis & Gyr’s Gridstream communication architecture, the AMI Command Center 
software continuously monitors and communicates with these meters watching for changes in status. These status 
change events are reported to the Company’s OMS via a Web Services integration point. At present, out of the box, 
our AMI system does not have the intelligence to distinguish between communication problems that do not result in 
an actual customer outage (noisy power line, for example) versus those events that result in an outage.  As a result, 
we are not able to trust the data (at face value) enough to allow for a direct outage report in our OMS system. 
Presently, the data is integrated in a “view only” layer in the OMS user interface and is used only as an aid to assist 
in determining the scope of an outage. 

3.1.1.2.3 Actual vs. Planned Implementation and Spending, with Explanations for Deviation and Rationale 

Table 9 below demonstrates the actual versus planned implementation and spending.  The Original Plan Estimate is 
the estimate that was filed with the Company’s GMP in 2015.  The Revised Plan Estimate is the Company’s most 
recent estimate of what the project is expected to cost based upon the most up to date information. 
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Project Estimate 

OMS Integration with AMI 2017 2018 2019 2020 
Original Plan Estimate  $   52,000  $               -     $               -     $               -    
2018 Plan Year  $               -     $               -     $   70,000  $     35,000    
2019 Plan Year    $   22,800  $     83,200 

 
Table 9 – OMS Integration with AMI Capital Spending Estimates 

 
The costs shown in the table above include the total estimated costs.  Since this is a software project the Company 
has decided to deploy the software to the Company’s affiliate in New Hampshire (Unitil Energy Systems, Inc., 
“UES”).  Therefore, the total spending on the project will be allocated using the Company’s standard allocation 
factors. 
 
The increase in estimated costs associated with this project is related to: 1) the cost of materials and labor has 
increased from the time of the Company’s initial GMP filing; 2) vendor involvement has increased over original 
estimates; and 3) additional development time associated with the cloud based solution. 

3.1.1.2.4 Performance on Implementation/Deployment 

This integration is still in the development stage.  Information on performance will be provided when the system 
goes live. 

3.1.1.2.5 Description of Benefits Realized as the Result of Implementation 

The Company has not realized the benefits identified as part of the GMP because this project is not yet complete.  
The theory is that the outage information from the AMI system will allow the Company to know about the outage 
without having to rely on a customer phone call through the IVR system.  It is expected that the AMI system on 
average will be five (5) minutes faster than customer calls.  This will be measured using data from the OMS system 
following deployment. 

3.1.1.2.6 Description of Capability Improvement 

The proposed upgrade will allow AMI outage information to be used directly in the AMI outage prediction engine 
for outage reporting if the AMI status change has an associated high confidence factor.  This AMI information 
should improve timeliness of outage detection, dispatch, extent and restoration. 

3.1.1.2.7 Key Milestones 

In 2020 the plan is to continue to work with the Company’s AMI vendor to determine applicable data points to 
include in outage confidence score calculation and design the statistical model to document and validate the 
approach.  Next, a homogeneous data warehouse containing the applicable data points will be provisioned and 
populated. Finally, a middleware application will be developed and deployed to calculate outage confidence scores.  
The system will be tested for accuracy and completeness prior to integrating with the live OMS system.   
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3.1.1.2.8 Updated Projections for Remainder of the Three-year Term 

The updated projections are shown in Table 9 above.  The increase in estimated cost associated with this project is 
related to: 1) updated labor costs between the original estimate and revised estimate; 2) vendor involvement has 
increased over original estimates; and 3) additional development time associated with the cloud based solution. 

3.1.2 DISTRIBUTION AUTOMATION (DA) 

When the Company filed its original GMP in August 2015, the Plan focused on implementing enabling technology 
such as a FAN, SCADA and ADMS before contemplating implementation of DA projects.  As such, the 
Company’s plan does not have any DA projects identified for automatic sectionalizing and restoration of faulted 
portions of a circuit. 

3.1.3 VOLT/VAR OPTIMIZATION (VVO) 

Volt VAr Optimization (VVO) is a proven means for utilities to save energy for customers and reduce system 
demand all while ensuring reliable service.  It also can help integrate DERs, by controlling the voltage variations 
caused by DERs. The VVO project will deliver significant and measurable benefits for the Company and its 
customers, while creating platform capability to be leveraged in the future.   
 
The scope of the project includes installing automated controls on all voltage and reactive power equipment on all 
distribution circuits.  This includes controls of all capacitor banks, voltage regulators and transformer load tap 
changers (LTCs).  In addition, voltage and energy monitors will also be installed at strategic locations on the 
circuits.   The operation of these control devices will be coordinated and optimized by a central system (potentially 
ADMS or another software based system). The communication between the ADMS and the VVO controls will be 
designed and installed as part of the FAN project.  The design requirements of the VVO system will be coordinated 
with the plans of the ADMS and the FAN. 

3.1.3.1.1 Description of Work Completed 

The Company has assigned an internal project manager and assembled a project team of internal employees to 
evaluate and implement a VVO system.  Because the VVO system is integrated with the ADMS and likely 
monitored and controlled through the SCADA system with communication media installed as part of the FAN, the 
VVO team is coordinating its efforts closely with these other project teams.  This team is in the process of 
developing the VVO project scope and detailed project schedule.    
 
The Company has purchased a software package (CYME) to assist in the circuit modeling and analysis of expected 
VVO results.  The engineering analysis software has the ability to model the impact of VVO on a feeder level basis.  
The year-to-year plan with locations and types of controls to be installed on each distribution circuit has also been 
determined.   
 
The materials for the all the circuits emanating from the first two substations have been ordered.  The material list 
for the circuits from the third substation has been created and the material is planned to be ordered this year.  The 
Company plans to incorporate the installation of controls one substation per year, detailed below.  Installation of 
distribution equipment for the first two substations is planned this year, with full implementation of the central 
analysis and control through the ADMS system for the first substation (Townsend) this year. 
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3.1.3.1.2 Lessons Learned/Challenges and Successes 

The Company has hosted many working meetings and demonstrations with various vendors to understand the 
different ways to implement a VVO system.  The Company has evaluated two basic approaches to implementing a 
VVO system: model based and measurement based, and it was decided that a model based system would be 
implemented through integration with ADMS.   
 
In a model based system, the system utilizes a dynamic operating model of the system in conjunction with real time 
information from the field and runs this information through a complex optimization algorithm, within an ADMS, 
to optimize the performance of the distribution system.  The system model and algorithm combined with remote 
field measurements and control enable the circuit to be optimized based upon minimizing power loss or demand 
while maintaining acceptable voltage profiles on each distribution circuit.  The benefit to this approach is that fewer 
field devices are required since the algorithm relies heavily on the model.   
 

3.1.3.1.3 Actual vs. Planned Implementation and Spending, with Explanations for Deviation and Rationale 

Table 10 below demonstrates the actual versus planned implementation and spending.  At this time the Company is 
expecting to replace necessary voltage regulators and install the required controls on the remaining voltage 
regulators, transformer LTC’s, and capacitor banks.  In addition new remote measurement sensors will be installed 
at strategic locations.  VVO functionality will be implemented on all distribution circuits as proposed in its GMP.  
The VVO functionality will be implemented by a central ADMS through the installation of remote communication 
(SCADA) system.      
 
Through detailed analysis, the Company had adjusted the design of required installations and has revised the project 
estimate as listed below. The original plan based the cost estimates based on average number of regulators and 
capacitor banks per circuit.  The revised plan cost estimate is specific to the individual circuits planned for each 
year.  After the original plan was created, the Company decided to perform the VVO functionality through the 
ADMS.  The implementation plan was delayed until the ADMS was specified. 
 

 
Project Estimate 

VVO 2017 2018 2019 2020 
Original Plan  $       739,000   $   739,000   $   739,000   $    739,000  
2018 Plan Year  $                  -     $               -     $   739,000   $    739,000  
2019 Plan Year    $     60,000     $  2,840,000  

 
Table 10 – VVO Capital Spending Estimates 

 

3.1.3.1.4 Performance on Implementation/Deployment 

After investigation of functionality of the ADMS, the equipment specification and purchasing of the VVO project 
commenced in 2019.  Although some spending has been committed and paid, the functionality has not yet been 
installed and implemented.  The implementation of VVO functionality is planned to be performed on circuits 
related to one substation each year.  The plan includes completing VVO functionality through the ADMS at the 
Townsend Substation in 2020.  The implementation of VVO functionality on circuits emanating from the 
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Lunenburg and Summer St. substations is planned in 2021.  Information on performance will be provided in the 
next annual report and as part of the Evaluation Plan. 

3.1.3.1.5 Description of Benefits Realized as the Result of Implementation 

The VVO system operates by constantly trying to optimize voltage regulation (voltage regulators, LTCs and 
reactive compensation through switched capacitor banks).  The VVO project is expected to reduce customer energy 
consumption by 2% and is expected to reduce system and circuit peak demand by a similar amount.  This will 
directly benefit customers by reducing their electricity consumption and thereby reducing their bills.   

3.1.3.1.6 Description of Capability Improvement 

There are three primary aspects to implementing a VVO program: communications, software intelligence and field 
equipment.  A robust communications network is the foundation for a successful VVO program.  The 
communications network described earlier in this report will be designed to support the VVO program.  The 
software intelligence will be discussed as part of the ADMS project. 
 
Voltage regulation refers to the management of circuit level voltage in response to the varying load conditions.  
There are two primary devices required to control the voltage on a distribution circuit: transformer LTCs and 
voltage regulators.  The distribution management system uses input from voltage sensors across the system to 
adjust the voltage regulators and LTCs to provide power within an appropriate voltage limit.  Capacitors are used 
for reactive power (VAr) regulation.    
 
Although the project does not presently include plans to control customer owned inverters, the Company plans to 
implement a system with the possibility of controlling inverters along with capacitors, to provide reactive power to 
the distribution system. 

3.1.3.1.7 Key Milestones 

The Company has identified the existing field devices and controls that will need to be replaced in order to 
implement a VVO system and has developed the following replacement plan in line with the prioritized model that 
is described above.  In addition to the existing devices, new installations of monitors and new voltage regulators are 
planned.  The actual number of additional devices is determined 1-2 years prior to the planned installation.  Until 
the actual number of additional devices is determined, an estimate is included based on the circuit size.  The year 
listed below indicates the expected year that the equipment will be installed and VVO implemented. 
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Year Substation LTC 
Controls 

Volt Reg 
Controls3 

Cap Bank 
Controls Monitors4 

2020 Townsend 1 6 9 18 
2021 Lunenburg 0 24 8 28 
2021 Summer Street 1 13 4 18 
2021 West Townsend 1 4 4 0 
2022 Beech Street 1 0 3 0 
2023 Pleasant Street 1 0 6 0 
2024 Princeton Road 2 0 2 0 
2025 Sawyer Passway 2 0 4 0 
2026 Canton Street 2 0 5 0 
2027 River Street 1 4 3 0 
2028 Nockege 1 8 1 0 
2029 Rindge Road 0 7 0 0 

 
Table 11 – VVO Field Equipment Estimates 

 

3.1.3.1.8 Updated Projections for Remainder of the Three-year Term 

In 2020-2022, the Company plans to: 
• Complete the installation and implementation on the initial ADMS circuits to determine any unplanned 

adjustments. 
• Continue installation of the controls and monitors on all circuits emanating from four substations per the 

table above. 

3.1.4 ADVANCED DISTRIBUTION MANAGEMENT SYSTEM (ADMS) 

The ADMS investment category includes two projects for the Company’s GMP.  The first project is an ADMS 
project to allow for more advanced measurement and control of the distribution system.  The second project is to 
implement a Distributed Energy Resource Management System (DERMS) which will enable the Company to 
improve situational awareness and operational intelligence for DERs. 
 

3.1.4.1 ADVANCED DISTRIBUTION MANAGEMENT SYSTEM (ADMS) 

This project will consist of upgrading the Company’s current OMS to an ADMS that will support VVO, CVR and 
power flow analysis.  In the future the AMDS will also support distribution system automation, including 
automated distribution switching and fault location, isolation and service restoration (FLISR).  The ADMS will also 
                                                 
 
3Unitil detailed analysis is performed for a given year, the number of voltage regulator controls listed is only the present number installed 
on the system. Detailed analysis is performed a year prior to planned installation which will identify the quantity of regulators required. 
 
4 Unitil detailed analysis is performed for a given year, the number of monitors  listed is only the present number installed on the system.  
Detailed analysis is performed a year prior to planned installation. 
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serve as a platform for more advanced modules in the future such as a Distribution Energy Resource Management 
System (DERMS).  The existing system integrations with GIS, CIS, OMS and SCADA will be enhanced to provide 
the necessary technical information for ADMS to perform the functions described above.    
 
An ADMS is the next step in the evolution of distribution management systems.  An ADMS integrates a 
comprehensive set of monitoring, analysis, control, planning, and informational tools that work together with one 
common network model.  An ADMS merges existing OMS, ADMS, circuit analysis, load flow, and SCADA 
systems together to provide all of the information to one location.  An ADMS allows its users, operators, and 
dispatchers a real-time view of the distribution system.  In order for the ADMS to provide benefits, it must be 
integrated with the some of the Company’s other Grid Modernization initiatives including, the FAN, Substation 
SCADA and VVO projects. 
 
An ADMS system can provide many different functions such as (but not limited to) self-healing automation, 
control for distributed energy resources, additional SCADA functions across the distribution system, real-time load 
flow and circuit analysis, demand response, outage restoration, direct load control, network configuration, and 
VVO.   
 
As provided in the Company’s GMP, the implementation of ADMS is primarily focused on integration of a VVO 
system. 

3.1.4.1.1 Description of Work Completed 

The Company’s GMP did not contemplate work on the ADMS project until the third year of the plan.  However, 
the Company has assigned an internal project manager and assembled a project team of internal employees in 2018.  
The team issued and RPF for the ADMS and awarded the project in November of 2019.  Based on the evaluation 
the decision was made to upgrade the Company’s current OMS to ADMS instead of purchasing and implementing 
a new system.  Implementation of and ADMS test system is expected to be completed in the 2nd quarter of 2020 
with the first substation expected to “go live” in the fourth quarter of 2020.  Full deployment of the FG&E ADMS 
is expected to be completed by the end of 2022.     
 

3.1.4.1.2 Lessons Learned/Challenges and Successes 

Similar to the VVO project, the Company has hosted many working meetings with various vendors to understand 
the different ways to implement an ADMS system.  Bases on these meetings the Company has elected to upgrade 
its current OMS to an ADMS.  This will be a modelled based system that utilizes field measure to “tune” and verify 
the model.  The system has the ability to be transitioned to a measurement based system in the future.   
 
In a model based system, the system utilizes dynamic operating model of the system in conjunction with real time 
information from the field and runs this information through a complex optimization algorithm, within the ADMS, 
to optimize the performance of the distribution system.  The system model and algorithm combined with remote 
field measurements and control enable the circuit to be optimized based upon minimizing power loss or demand 
while maintaining acceptable voltage profiles on each distribution circuit.  The benefit to this approach is that fewer 
field devices are required since the algorithm relies heavily on the model.   
 



27 
 

In addition, the Company has learned that the ADMS model will required a significant amount of technical data and 
customer generator and load profile information to provide accurate model results.   Unitil is currently in the 
process of gathering this information and working to enhance the current OMS integrations with existing systems 
(GIS, OMS, CIS, and SCADA) to supply the necessary information to ADMS. 

3.1.4.1.3 Actual vs. Planned Implementation and Spending, with Explanations for Deviation and Rationale 

The Company’s plan did not contemplate spending within the first two years of the plan.  However, the Company 
developed an RFP and awarded the ADMS project in 2019.  The Company is currently working to developing a test 
ADMS and is expected to “go-live” with the first three circuits in late 2020.    Based on the award vendor’s 
proposal the FG&E cost of the ADMS is expected to be approximately $850,000 from 2020-2022 (as opposed to 
$2.1 million) with additional expenditures expected in years 2023-2027 for implementation of VVO throughout the 
FG&E territory.  
 

 
Project Estimate 

ADMS 2017 2018 2019 2020 
Original Plan  $                  - $                -  $     700,000   $   700,000  
2018 Plan Year  $                  -     $               -     $                -   $   700,000 
2019 Plan Year    $                -   $   400,000 

 
Table 12 – ADMS Capital Spending Estimates 

3.1.4.1.4 Performance on Implementation/Deployment 

This project just got underway in 2019.  Unitil plans to implement an ADMS test system in Q2 of 2020 and deploy 
ADMS on one substation and three circuits by the end of 2020.  Three additional substations and eight circuits are 
planned in 2021.  The remaining substations and circuits will be modelled in ADMS in 2022 and integrated with the 
available SCADA sites.  The remaining integration of SCADA and VVO will be per the schedules of those 
projects.   
 

3.1.4.1.5 Description of Benefits Realized as the Result of Implementation 

The ADMS will enable VVO and reduce customer energy consumption by 2% and is expected to reduce peak 
demand on the individual feeders and substations by similar amounts.  This will directly benefit customers by 
reducing their electricity bills.  The ADMS will also enable better voltage control for the integration of DER and 
improve reliability through the implementation of FLISR.  The ADMS will serve as a platform for more advanced 
modules such as a DERMS. 

3.1.4.1.6 Description of Capability Improvement 

The company’s current OMS system will be upgraded to provide the following: 
• GIS integration enhancement to transfer the network model technical data from the GIS system to the 

ADMS system on a routine basis as changes to the network topology are made in GIS 
• SCADA system enhancement to provide necessary equipment status, control and telemetry to ADMS 
• New process to provide ADMS customer load profile and generator output information. 
• Verification of network connectivity 
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• Integration with existing OMS, CIS and SCADA systems 
• Switching manager and simulation module 
• VVO optimization 
• FLISR 
• Engineering based load flow and circuit analysis tools 
• Hardware, software, and training 
• Hot standby fault recovery 

 

3.1.4.1.7 Key Milestones 

Below are some of the key milestones for the deployment of the Company’s ADMS.  The company is currently on 
schedule to meet these milestones. 

- 3/20/2020 – OMS 9.1 Upgrade Complete 
- 6/26/2020 – Test Substation Ready 
- 6/29/2020 to 7/2/2020 – Confidence Test of Test Substation 
- 10/2/2020 – SCADA Available for Townsend  
- 11/6/2020 – Townsend Ready for VVO Control 
- 2/5/2021 – SCADA Available for Lunenburg 
- 3/5/2021 – Lunenburg Ready for VVO Control 
- 4/9/2021 – SCADA Available for Summer Street 
- 4/20/2021 – Switch Order Module Implementation Complete 
- 4/30/2021 – Summer St Ready for VVO Control 
- 8/6/2021 – SCADA Ready for West Townsend and Remaining FG&E sites that are available 
- 10/1/2021 – Rest of FG&E System Models in ADMS 
- 10/15/2021 – West Townsend Ready for VVO Control 
- 11/30/2022 – Remainder of FG&E System modelled in ADMS (per available SCADA/VVO capabilities) 

 
 

3.1.4.1.8 Updated Projections for Remainder of the Three-year Term 

Implementation began in 2020 with full integration of existing systems with all FG&E circuits being modelled in 
ADMS  by the end  of 2022.  Additional VVO deployment utilizing ADMS will follow the ADMS and SCADA 
schedules. This also includes the implementation of VVO on circuits that have controls and sensors capable of 
VVO.  FLISR will be implemented on the circuits that have the necessary SCADA information to utilize this 
functionality.   
 
At this time the Company is evaluating the possibility of expanding the scope of the ADMS project in 2023-2029 to 
include additional functionality, such as FLISR or loss optimization if the benefits outweigh the cost of 
implementation.  This added functionality would likely require the installation of additional fully automated field 
devices and sensors.   

3.1.4.2 DER ANALYTICS AND VISUALIZATION (DERMS) 

This project is to implement DERMS functionality to monitor and manage/control DERs across the service 
territory.  This technology will be implemented as a module to the ADMS the company is in the process of 
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implementing. The technology will improve situational awareness and operational intelligence for this increasingly 
important resource. DERMS will be used by grid operators and engineers for efficient grid operations and planning.   
 
The Company’s filed GMP does not contemplate the DERMS project to be implemented until the fifth year of the 
plan.  The Company has set a priority on implementing ADMS, SCADA and VVO prior to spending some time on 
integrating DERMS.  The Company will report on further progress in future annual reports. 
 

3.1.5 COMMUNICATIONS 

The Company currently uses a powerline carrier AMI system, and a combination of wireless (cellular) and land-line 
telecommunications services for the existing SCADA communications.  The Company does not have a FAN 
installed that is capable of supporting the capability and functionality identified as part of the plan.   

3.1.5.1 FIELD AREA NETWORK 

This project consists of installing a FAN, including communications between collectors and endpoint devices 
(meters and distribution devices), and backhaul communications from collectors at each substation to the central 
office. In the context of the modern grid, communications is the glue that makes it possible for all parties to interact 
and share information. The FAN will handle data traffic between distribution and grid edge devices and centralized 
information and operational systems. The FAN will be used by most of the modern grid systems that the Company 
implements. These will include advanced metering and TVR, distribution automation and DER management. 

3.1.5.1.1 Description of Work Completed 

The Company worked with engineering consultants and communication vendors to review technical alternatives 
and develop an estimate for its service territory.  This estimate was not based upon detailed engineering analysis or 
design.  The Company contemplated completing a detailed engineering evaluation and design prior to 
implementing a project.   
 
The Company does not have communication expertise on staff with the ability to evaluate the requirements and 
design a FAN for the service territory.  In 2019, a specification was developed and completed to request proposals 
(RFP) from vendors for field area network consulting services.  The vendor was selected for the consulting services 
to assist in the specification and evaluation of proposals for a FAN throughout its electric service franchise area in 
Massachusetts.  The following tasks were completed through the work of this consultant: identified the needs and 
requirements of the FAN, developed a specification for the network, and created a list of appropriate bidders. The 
final process of evaluating proposals and scoring against agreed upon criteria is underway with an anticipated 
award date to the selected vendor in Q2 2020. 

3.1.5.1.2 Lessons Learned/Challenges and Successes 

The Company had originally developed separate project teams for each grid modernization investment.  
Throughout the early stages of the process, the Company has learned that each of the investments are so closely tied 
together that a common schedule has now been created for the FAN, ADMS, VVO and SCADA.   
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3.1.5.1.3 Actual vs. Planned Implementation and Spending, with Explanations for Deviation and Rationale 

The Company’s plan estimated a level funded project over the 10 year GMP timeframe.   It is now expected that the 
project costs will not be quite as levelized as previously expected.  The Company is taking the time to complete a 
detailed study and evaluation to develop a more detailed project scope, schedule and costs, and align it with the 
prioritization model described earlier in this document.  The Company will present a revised estimate and project 
plan when the RFP process has been completed and FAN vendor has been selected. 
 

 
Project Estimate 

Field Area Network 2017 2018 2019 2020 
Original Plan  $       280,000   $   280,000   $     280,000   $   280,000  
2018 Plan Year  $                  -     $               -     $     280,000      $   280,000   
2019 Plan Year    $     107,100    $   280,000   

 
Table 13 – FAN Capital Spending Estimates 

 

3.1.5.1.4 Performance on Implementation/Deployment 

This project was initiated in 2019.  Unitil plans to begin equipment installation in the Q3 2020 to support the 
substation schedule previously mentioned in the SCADA, VVO and ADMS sections.  The remain integration of the 
FAN will be per the schedules of those projects 

3.1.5.1.5 Description of Benefits Realized as the Result of Implementation 

A FAN is an enabling technology that would provide the Company with the communications backbone to install 
many of the grid modernization initiatives being considered. The installation of a FAN without any of the other 
programs does not result in any monetizable benefits.  However, the VVO system cannot provide the benefits 
identified without a FAN. 

3.1.5.1.6 Description of Capability Improvement 

In the context of the modern grid, communications is a foundational technology that makes it possible for systems, 
operators and stakeholders to interact and share information.  The FAN will handle data traffic between 
distribution, grid edge devices, centralized information and operational systems. The FAN will be used by most of 
the modern grid systems to be implemented.   

3.1.5.1.7 Key Milestones  

Below are some of the key milestones for the deployment of the FAN.  The company is currently on schedule to 
meet these milestones. 

- 3/31/2020 RFP Proposals due  
- 4/23/2020 Award vendor 
- 5/14/2020 Project initiated, design work begins 
- 9/1/2020 Substation 1 Field Installation 
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3.1.5.1.8 Updated Projections for Remainder of the Three-year Term 

The Company is currently working to evaluate RFP submittals in order to select vendors for WAN, FAN and 
installation providers with the FAN consultant   It is expected that vendor selection will be completed the end of 
April 2020 and the implementation of a FAN will begin later in 2020.  More information on the scope, schedule and 
cost will be provided in future annual reports. 

3.1.6 WORKFORCE MANAGEMENT 

The Company’s GMP includes a workforce and asset management program aimed to improve performance of the 
Company following major events. One project identified for the program includes a mobility platform for storm 
damage assessment and asset inspections integrated with a work order process to improve situational awareness and 
the speed of restoration. This Mobile Platform Damage Assessment Tool will help the Company to make quicker, 
better-informed decisions and is aimed to ensure operational efficiency and maintain strong restoration 
performance. 

3.1.6.1 MOBILE PLATFORM DAMAGE ASSESSMENT 

This project is to implement a Mobile Platform Damage Assessment Tool to make quicker, better-informed 
decisions to ensure operational efficiency and maintain strong restoration performance by significantly reducing the 
amount of time for field information to be relayed.  This would allow for faster and more accurate situational 
awareness. 

3.1.6.1.1 Description of Work Completed 

The Company has been researching and evaluating various applications that will expedite damage data acquisition, 
develop fasters ETR’s, enhance overall situational awareness and produce more efficient work packages that will, 
in turn, expedite the overall restoration. The project team developed an RFP and received proposals from 13 
vendors. 
 
The project evaluation team is comprised of various company employees who have responsibilities either during 
routine or emergency times for processes and activities related to damage assessment and inspection. The 
evaluation team includes key members from the Electric Operations, Engineering, and IT departments as well as 
other employees who have emergency assignments related to Damage Assessment. 
 
An initial screening process was used to separate the proposals into three tiers.  Tier 1 vendors meet or exceed 
requirements set forth and have been contacted for a demo of their product.  Tier 2 vendors may meet most of the 
requirements or require additional development but will still be considered.   Tier 3 vendors either do not meet all 
requirements or have other constraints that may affect their ability to provide a suitable solution.  
 
The evaluation criteria developed for this project and vendors consisted of a combination of many technical and 
operational requirements and features. Technical and security requirements for the application were provided by IT 
staff based on current requirements and restrictions while the Operational requirements were developed by key 
operational personnel familiar with the process. Each vendor meeting at least the minimum requirements will be 
considered for a series of product demonstrations.  An evaluation model was developed to rank the vendors that 
were initially categorized in Tier 1.  The following criteria were evaluated by the project team: 
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Technical Requirements 
Solution is compatible with android, ios and windows operating systems 
Solution has offline caching or other capabilities for loss of service 
Solution is able to integrate with the desired applications for data (primary GIS and/or OMS) 
Solution meets minimum requirements for data privacy and security  
Solution has a separate testing and live portal capabilities 
Bidder has provisions for ensuring the continuity of their solution and services (backup and data retention) 
Solution complies with all access and permissions requirements (single sign on, user approvals) 
Solution is cloud based leveraging major cloud based service 

 

Operational Requirements 
Bidder is able to provide 24/7 support services for solution including during emergencies/holidays 
Solution is able to geo-fence/geo-tag incidents into groups 
Solution has transactional history (audit logging) and can provide such reports 
Field Collection - Solution has user-friendly field collection capabilities on mobile devices 
Data Manipulation - Solution can analyze data (for ETRs), segment as required and be manually 
manipulated 
Data Exportation - Solution can export specific data as needed to produce work packages and other 
assignments (i.e Environmental or Vegetation work) 
Data Reporting - Solution can provide standard and ad hoc reports on information as required 
User training - System should have a user-friendly interface requiring minimal training time 
Dashboard view - Solution contains a dashboard style desktop user interface for back office use 

 
General Bidder Qualifications 
Bidder appears to be qualified, competent and experienced in providing the services requested. 
Bidder has expressed their ability to meet schedule. 
Bidder has experience with utilities and/or industry 
Bidders pricing is competitive and is in line with project estimates and specifications 

 
Table 14 – Mobile Platform Damage Assessment Evaluation Criteria 

 
After the initial review and evaluation, several vendors were invited into the Company to provide a presentation on 
their proposal so that the project team could a clearer understanding of their proposal and have questions answered.  
Following the vendor presentations, the evaluation matrix was updated. 
 
After several meetings and weeks of deliberation by the project team, it was ultimately decided that the best 
solution was the Mobile Information Management System (MIMS) Lifecycle proposed by SSP Innovations.  The 
MIMS solution will be synchronized with the Company’s GIS systems and is designed to perform electronic field 
inspections of assets and vegetation while also providing the ability to create workflows, assign and track work 
assignments, and  estimate cost, labor and equipment associated with work orders.  The Company is currently 
reviewing statement of work and contract documentation however expects to begin this project in late Q2 2020. 
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3.1.6.1.2 Lessons Learned/Challenges and Successes 

Throughout this project, the Company has learned that mobile damage assessment is just one of the functionalities 
that this software platform can provide.  Other functionality includes asset management, inspections, or other 
workforce management tools with several proposals including many of these features included within their 
products.  The Company is interested in additional functionality in the future and has included the additional 
functionality available from the vendor offerings during their evaluation.  The Company is currently reviewing 
statement of work and contract documentation however expects to begin this project in Q2 2020. 

3.1.6.1.3 Actual vs. Planned Implementation and Spending, with Explanations for Deviation and Rationale 

 
The project team has identified a cost increase in this project.  The increase in cost is primarily due to the platform 
nature of the vendor products.  The platform approach will provide the Company with the ability to implement 
future functionality if so desired (such as: mobile inspections, redline, asset management, etc.). 
 

 
Project Estimate 

Mobile Platform Damage Assessment 2017 2018 2019 2020 
Original Plan  $       300,000   $              -     $               -     $              -    
2018 Plan Year  $                  -     $              -     $   300,000    $    100,000  
2019 Plan Year    $     650,000 

 
Table 15 – Mobile Platform Damage Assessment Capital Spending Estimates 

 
The costs shown in the table above include the total estimated costs.  Since this is a software project, the Company 
has decided to also deploy the software to the Company’s affiliate in New Hampshire (Unitil Energy Systems, Inc., 
“UES”).  Therefore, the total spending on the project will be allocated using the Company’s standard allocation 
factors and the cost allocated to FG&E is expected to be less than the original estimate. 

3.1.6.1.4 Performance on Implementation/Deployment 

The Company is currently reviewing statement of work and contract documentation however expects to begin this 
project in late April of this year (2020).  Information on performance will be provided in the next annual report and 
as part of the Evaluation Plan. 

3.1.6.1.5 Description of Benefits Realized as the Result of Implementation 

The application will have several benefits related to Operations and Planning, including the ability to confirm, 
validate and document predicted devices leading to a greater accuracy of affected customer counts, outage causes 
and times of restoration. Field damage assessment information will also allow work orders to be tied to actual 
damage or repair work geographical areas and will also provide the company with faster field information to better 
estimate and identify the types and amounts of specific resources needed and better identify when resources will no 
longer be needed. The Plan estimated that this is expected to save on average 15 minutes per outage during a major 
event. 
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3.1.6.1.6 Description of Capability Improvement 

The mobile platform damage assessment system will be an application based system that will replace existing paper 
based damage assessment and inspections presently used by the Company.  This system will allow damage to be 
collected on the mobile application including the location, the type of damage and pictures.  This data will 
automatically be transferred back to the back end system portal in the office where ETRs and work packages can be 
developed, issued for repair, tracked until completion. 
 
The following capabilities are technical requirements for the mobile platform damage assessment application. 

1. Data collected by the platform must be fully accessible via a documented application programming interface 
(API).  

2. The platform must be capable of rendering output in a device agnostic, fully responsive manner, compatible 
with all major mobile, laptop and desktop devices 

3. The platform must be capable of high availability, redundancy, high-capacity storage and industry standard 
security and compliance  

4. The platform must have the ability to consume data from legacy applications 
5. The platform must have documented APIs allowing the Company to build its own connectors 
6. The platform must support direct integration with GIS  
7. The platform must support the ability to capture, store and display rich media content such as photos, video 

and audio files. 
8. The platform must support the ability to work offline / without real time connectivity to the internet 
9. The platform must support offline mapping  
10. The platform must support integration with Active Directory for Single Sign On 
11. The platform must include the ability to capture GPS coordinates and geo tag records and collected assets 

with this data 
12. The platform should have no cap on the number of applications or the number of records that can be 

collected by a given application 
13. The platform must support, at a minimum, two discreet environments for testing and production 
14. The platform must support electronic signature capture  
15. The platform must include audit logging capabilities to capture transactional history 
16. All Systems that Handle Confidential Information must encrypt the data that include Confidential 

Information in transit using algorithms and key lengths consistent with the most recent NIST guidelines. 
17. The initial application built on this platform will be for Unitil’s Damage Assessment system. However, 

there are a number of additional areas wherein real time information exchange would result in more 
effective work flows. Future applications may include (but are not limited to): Asset inspections, Mobile 
Workforce Management, Mobile Work Order Management and Outage Management 
 

3.1.6.1.7 Key Milestones 

The Company has completed its review and evaluation of all proposals and has selected a solution to move forward. 
The Company is currently reviewing statement of work and contract documentation with the vendor (SSP 
Innovations) however expects to begin in late April of this year (2020) to develop and implement the product. 
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3.1.6.1.8 Updated Projections for Remainder of the Three-year Term 

The updated projections are shown in the table above.  The increase in estimated costs associated with this project 
is related to 1) updated product costs between the original estimate and revised estimate; and 2) additional 
development time associated with integrations with existing systems. 

3.2 FEEDER LEVEL NARRATIVE BY INVESTMENT CATEGORY 

This section of the report will provide more detailed information, where applicable, demonstrating how the grid 
modernization investments and functionality has been deployed on a feeder or circuit level basis. 

3.2.1 MONITORING/CONTROL 

As previously described, the Monitoring and Control investment category includes two projects for the Company’s 
GMP.  The first is a project to expand the coverage and functionality of Company’s SCADA system.  This 
investment is implemented on a substation by substation and circuit by circuit basis. 
 
The second project is to further integrate OMS with the Company’s AMI system.  This is a software project and is 
not implemented on a substation or circuit basis.  When this project is complete, all meters on all circuits will be 
communicating information back to the OMS system. 

3.2.1.1 SUPERVISORY CONTROL AND DATA ACQUISITION (SCADA) 

As described above, the implementation of SCADA at a field site such as a substation typically involves the 
installation of a SCADA terminal unit at the site, the interconnection of the terminal unit with local devices and 
sensors, the establishment of communications between the terminal unit and the remotely-located SCADA Master 
system, and the associated programming to implement the desired SCADA functions.  When SCADA is installed at 
the substation, it also includes installing SCADA on the circuit breaker or recloser (and any other equipment) 
feeding this circuit. 

3.2.1.1.1 Highlights of Feeder Level Implementation 

The table below identifies the status of SCADA on a substation and circuit basis. 
 
 
 
 
Substation Circuits Comments 

Beech Street 

1W1 
1W2 
1W4 
1W6 

LTC control & partial SCADA completed 2018 (DG interconnection 
project w/ full customer contribution). 
Full SCADA planned for 2020 as Grid Mod project; includes: (3) 
recloser controls, (1) meter. 

Canton Street 
11W11 
11H10 
11H11 

LTC controls & SCADA planned for 2022 as Grid Mod project; 
includes: (3) reclosers, (2) LTC controls, (2) meters. 

Lunenburg 30W30 Partial SCADA completed 2018 (DG interconnection & DA projects) 
Full SCADA planned for 2020 as Grid Mod project; includes: (1) 
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30W31 meter; no Regulator control replacements. 

Nockege 20W22 
SCADA planned for 2024 as Grid Mod project; includes: (1) recloser. 
Note: this will be a newly designated circuit, and existing circuits 
20H22 and 20H24 will be eliminated as part of a separate project. 

Pleasant Street 
31W34 
31W37 
31W38 

New LTC transformer & SCADA completed 2018 (Transformer 
Replacement & DA projects). 

Princeton 
Road 

50W51 
50W53 
50W55 
50W56 

Partial SCADA completed 2018 (SCADA System Replacement 
project). 
Full SCADA planned for 2021 as Grid Mod project. 

Rindge Road 35W36 Full SCADA placed into service in 2019 as Grid Mod project. 

River Street 25W27 
25W28 

Pre-existing partial SCADA, LTC control & full SCADA planned for 
2023 as Grid Mod project; includes: (2) recloser, (1) LTC control 

Sawyer 
Passway 

22W1 
22W2 
22W3 
22W8 
22W10 
22W11 
22W12 
22W17 

Pre-existing SCADA. 
Possible future modifications for energy measurements for Grid Mod 
metrics. 

Summer 
Street 

40W38 
40W39 
40W40 
40W42 

Pre-existing partial SCADA. 
Full SCADA planned for 2020 (B123, 1303 and 1309 replacement 
project); no LTC control replacement. 

Townsend 
15W15 
15W16 
15W17 

LTC control & SCADA completed February 2020 as Grid Mod 
project; includes: (3) reclosers, (1) LTC control, (1) meter. 

Wallace Road 1341 SCADA completed 2019 (1341A & 1341B replacement project). 
West 

Townsend 
39W18 
39W19 

LTC control & SCADA completed 2018 (DG interconnection). 

Table 16 – SCADA Status by Circuit 

3.2.1.1.2 Feeder Level Lessons Learned/Challenges and Successes 

The Company has been working to integrate SCADA in substations throughout the Massachusetts service territory.  
It is apparent that substations with pre-existing SCADA may need some changes to enable the functionality and 
capability required as part of the grid modernization projects. 

3.2.1.2 OMS INTEGRATION WITH AMI 

This is a software project.  AMI is presently implemented across the Company’s service territory.  Once the 
integration is developed, all meters will communicate with the OMS system.  Therefore, this project is not broken 
down on a substation or circuit basis. 
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3.2.2 DISTRIBUTION AUTOMATION 

As described above, the Company does not have DA projects in its GMP.  The Company may re-evaluate DA 
projects in the future and propose changes to the GMP if necessary. 

3.2.3 VOLT/VAR OPTIMIZATION (VVO) 

As described above, the scope of the project includes installing automated controls on all voltage and reactive 
power equipment on all distribution circuits.  This includes controls of all capacitor banks, voltage regulators and 
LTCs.  Voltage and Energy monitors will also be installed at strategic locations on the circuits.   The operation of 
these control devices will be coordinated and optimized by a central ADMS. The communication between the 
ADMS and the VVO controls will be designed and installed as part of the FAN project.  The design requirements 
of the VVO will be coordinated with the plans of the ADMS and the FAN. 
 

3.2.3.1.1 Highlights of Feeder Level Implementation 

None of the Company’s feeders have VVO equipment or technology deployed yet.  The equipment for the 
Townsend and Lunenburg circuits have been ordered.  The following table provides a feeder by feeder view of 
when the voltage regulator controls, capacitor bank controls and the LTC controls will be replaced and voltage and 
energy monitors installed. 
 
 

Substation Circuits Year 

Townsend 
15W15 
15W16 
15W17 

2020 

Lunenburg 30W30 
30W31 2020 

Summer 
Street 

40W38 
40W39 
40W40 
40W42 

2021 

West 
Townsend 

39W18 
39W19 2021 

 
Table 17 – VVO Schedule Through 2021 

 

3.2.3.1.2 Feeder Level Lessons Learned/Challenges and Successes 

The biggest challenge facing the Company at this point is whether to implement a VVO system using a model 
based or measurement based approach.  This could have an impact on some of the field devices that are 
implemented.  The Company is currently evaluating both approaches. 
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3.2.4 ADVANCED DISTRIBUTION MANAGEMENT SYSTEM 

The ADMS investment category includes two projects for the Company’s GMP.  The first project is an ADMS 
project to allow for more measurement and control of the distribution system.  The Company expects the ADMS 
functionality to be deployed on a substation by substation and circuit by circuit basis. 
 
The second project is to implement a DERMS system which will enable the Company to improve situational 
awareness and operational intelligence for this increasingly important resource.  This project is not in the plan until 
year five of the GMP.   

3.2.4.1 ADVANCED DISTRIBUTION MANAGEMENT SYSTEM (ADMS) 

As described above, an ADMS integrates a comprehensive set of monitoring, analysis, control, planning, and 
informational tools that work together with one common network model.  An ADMS merges existing OMS, 
ADMS, circuit analysis, load flow, and SCADA systems together to provide all of the information to one location.  
An ADMS allows its users, operators, and dispatchers a real-time view of the distribution system.  In order for the 
ADMS to provide benefits, it must be integrated with the some of the Company’s other Grid Modernization 
initiatives including, the Field Area Network, Substation SCADA and VVO projects. 

3.2.4.1.1 Highlights of Feeder Level Implementation 

The ADMS system is a software project.  The Company expects that the main portion of the ADMS system will be 
integrated with the Company’s other systems in 2020.   
 
The functionality of the ADMS system will be implemented on a substation by substation and circuit by circuit 
basis.  ADMS functionality will be implemented following the same priority and schedule as described above in the 
VVO section.    
 

Substation Circuits Year 

Townsend 
15W15 
15W16 
15W17 

2020 
 

Lunenburg 30W30 
30W31 

2021 
 
 

Summer Street 

40W38 
40W39 
40W40 
40W42 

West Townsend 39W18 
39W19 

Remaining FG&E 
Substations (modelled) 

Remaining Circuits 
(modelled) 

2023  
(VVO/SCADA will be 

deployed per their 
project scheduled) 

 
Table 18 – ADMS Schedule Through 2023 
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3.2.4.1.2 Feeder Level Lessons Learned/Challenges and Successes 

The biggest challenges facing the Company at this point are 1) gathering and modifying GIS to provide all the 
necessary technical data and substation/subtransmission information to ADMS; 2) Developing hourly load profile 
and generator output data for all customers and generators on the system; 3) Improved integration between 
OMS/ADMS and SCADA to provide the necessary “real-time” controls and metering information; 4) 
Implementation schedule of the VVO and FAN projects.  
 

3.2.4.2 DER ANALYTICS AND VISUALIZATION (DERMS) 

As described above, DERMS functionality will allow the Company the ability to monitor, manage and control 
DERs.  The technology can be implemented as a module within the ADMS system.  The technology is designed to 
improve situational awareness and operational intelligence for this increasingly important resource. DERMS will be 
used by grid operators and engineers for efficient grid operations and planning. 
 
The Company’s GMP identifies DERMS to begin in year 5 of the plan.  However, the Company is including 
DERMS functionality in its ongoing review of ADMS systems. 

3.2.4.2.1 Highlights of Feeder Level Implementation 

The Company has not developed a circuit by circuit plan for implementing DERMs functionality.  The Company 
expects to develop a prioritization model to identify the circuits that will provide the most benefits from a DERMS 
specific standpoint. 

3.2.4.2.2 Feeder Level Lessons Learned/Challenges and Successes 

The DERMS project is not expected to begin within the next three years.  The Company’s GMP identifies DERMS 
to begin in year 5 of the plan. 

3.2.5 COMMUNICATIONS 

The Company has one project identified under the Communications investment category.  The Company expects 
the Field Area Network project will be implemented roughly on a substation by substation and circuit by circuit 
basis. 

3.2.5.1 FIELD AREA NETWORK 

This project consists of installing a FAN including communications between collectors and endpoint devices 
(meters and distribution devices), and backhaul communications from collectors at each substation to the central 
office. 

3.2.5.1.1 Highlights of Feeder Level Implementation 

The Company expects that the deployment of a FAN will follow the same prioritization plan for substation and 
circuit deployment.  The company is currently in the procurement phase with an RFP published to the market, in 
order to support the deployment of the FAN. 
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3.2.5.1.2 Feeder Level Lessons Learned/Challenges and Successes 

As described above, there is a schedule for the order of substation and feeder deployment over the coming years. 

3.2.6 WORKFORCE MANAGEMENT 

As previously described, the Workforce Management investment category includes one project for the Company’s 
GMP.  The Mobile Platform Damage Assessment project includes a mobility platform for storm damage 
assessment and asset inspections integrated with a work order process to improve situational awareness and the 
speed of restoration.  

3.2.6.1 MOBILE PLATFORM DAMAGE ASSESSMENT 

This is a software project to implement a Mobile Platform Damage Assessment Tool to enable quicker, better-
informed decisions aimed to ensure operational efficiency and maintain strong restoration performance by 
significantly reducing the amount of time for field information to be relayed, thereby allowing for a greater 
situational awareness. Once the project is implemented, mobile damage assessment will be available on all 
substations and circuits across the service territory.  Therefore, this project is not broken down on a substation or 
circuit basis. 
 

4 DESCRIPTION AND REPORT ON EACH INFRASTRUCTURE METRIC 
 
As part of its decision regarding the Companies’ GMPs, the Department: 1) determined that additional work was 
needed to develop metrics that appropriately track the quantitative benefits associated with pre-authorized grid-
facing investments, and progress toward the Grid Modernization objectives (Id., at 95-106.); and 2) approved the 
Companies’ proposed statewide and company-specific infrastructure metrics.  (Id., at 198-201.) 
 
Consistent with the Department’s directives, the Companies worked closely and collaboratively to develop a set of 
proposed performance metrics.  The Companies will file a proposed set of statewide performance metrics in a 
separate filing.  Consistent with the Department’s directive, this document provides the baselines and targets for the 
proposed statewide performance metrics.   
 
Also, consistent with the Department’s directives, the Company has developed the following baselines for the 
statewide Unitil-specific infrastructure metrics.  As directed by the Department, the statewide infrastructure metrics 
shall be reported at the substation and feeder level.  For those technologies that Unitil deploys at a circuit level, it 
will report information on a circuit-specific basis.  Similarly, for those technologies deployed at the substation 
level, the Company will report the information on a substation-specific basis.  
 
The purpose of these metrics is to determine how performance can be changed because of grid modernization 
activities.  Weather, customer behavior, economic conditions and other factors will have a significant influence on 
the parameters being measured under these metrics.  As the Company begins to implement its GMP, the changes 
resulting from grid modernization may be subtle and difficult to detect.  The use of baselines against which to 
measure ongoing performance will help develop an understanding of how Unitil’s grid modernization efforts are 
“moving the needle” in terms of progressing towards the achievement of the Department’s Grid Modernization 
objectives. 
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4.1 STATEWIDE INFRASTRUCTURE METRICS 

The following statewide infrastructure metrics have been approved by the Department.  In some cases, the 
Company is able to provide quantities for the proposed metrics.  However, in some cases the information is not able 
to be provided without the installation of specific equipment used for measurement and verification.   
 

4.1.1 GRID CONNECTED DISTRIBUTED GENERATION FACILITIES 

One of the primary objectives of grid modernization is to facilitate the interconnection of distributed energy 
resources (“DER”) and to integrate these resources into the Company’s planning and operations processes.  This 
statewide infrastructure metric will quantify the DER units connected to the system on a circuit level and substation 
level basis.  It is important to note that DER developers’ decisions regarding DER interconnection may be 
influenced by tax incentives, subsidies, costs, and availability of the technology, which, in turn, will influence these 
metrics.  Reference Tab 3 Feeder Status in 2019 Grid Modernization Appendix 1 - DPU Template for the 
breakdown of grid connected distributed generation facilities interconnected as of 12/31/2019.   

4.1.2 SYSTEM AUTOMATION SATURATION 

This metric measures the quantity of customers served by fully automated or partially automated devices. The term 
s “fully automated” and “partially automated” refer to feeders for which the Company has attained optimal or 
partial, respectively, levels of visibility, command and control, and self-healing capability through the use of 
automation.   

4.1.2.1 Assumptions  

Baseline saturation rate will be calculated based on what exists on the system as of the December 31, 2017.  Ideally, 
over time this metric will decrease based on GMP installed devices since the metric is calculating the number of 
customers per device installed.  As more devices are installed the metric decreases. Customers that can benefit from 
multiple devices will be counted as one for purposes of calculating the baseline. The installations will not be limited 
to the main line infrastructure and will include no-load lines and DSS lines. 

4.1.2.2 Classification of Grid Modernization Devices     

The following table has been provided as guidance to determine which type of equipment would be considered 
partially automated, fully automated or included as a sensor. 
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Device Type 
Not 

Included 
Partial 

Automation 
Full 

Automation 
Included as 

a Sensor 

Feeder Breakers (No SCADA) 
 

X 
  

Feeder Breakers (SCADA) 
  

X X 

Reclosers (including sectionalizers, single phase 
reclosers, intellirupters, ASU) (No SCADA)  

X 
  

Reclosers (including sectionalizers, single phase 
reclosers, intellirupters, ASU) (SCADA)   

X X 

Padmount Switchgear (No SCADA) 
 

X 
  

Padmount Switchgear (SCADA) 
  

X X 

Network Transformer/Protector with full 
SCADA   

X X 

Network Transformer/Protector with monitoring, 
no control  

X 
 

X 

Network Transformer/Protector with no SCADA 
 

X 
  

Feeder Meter (e.g., ION, with comms) 
   

X 

Capacitor and Regulator with SCADA 
 

X 
 

X 
Capacitor and Regulator no SCADA X 

   
Line Sensor (with comms) 

   
X 

Fault Indicator (with comms) 
   

X 

Other Fault Indicators (no comms) X 
   

Other Voltage Sensing (with comms) 
  

X X 

Sectionalizer (no SCADA) 
 

X 
  

Sectionalizer (SCADA) 
  

X 
 

Customer Meter X 
   

Distribution / step down  Transformer X 
   

Other Substation Breakers X 
   

Fuse X 
   

 
Table 19 – Classification of Grid Modernization Devices     
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4.1.3 Calculation Approach  

As more automation is installed pursuant to the GMP, the results of this metric will be reduced.  
 
Metric:  
                                      Customers Served 
 
  
      Fully Automated Device + 0.5*(Partially Automated Device) 
 

4.1.4 Results 

The system automation saturation for 2019 was calculated at 659.  Reference Appendix 2 for the substation and 
circuit level detail. 

4.1.5 NUMBER/PERCENTAGE OF CIRCUITS WITH INSTALLED SENSORS 

This metric measures the total number of electric distribution circuits with installed sensors, which will provide 
information useful for proactive planning and intervention. The installation of sensors provides the means to enable 
proactive planning and measure a number of grid modernization initiatives such as VVO and asset management. A 
sensor analytics development program is an essential part of grid modernization and provides the visibility into 
network operations needed to move toward an effective grid modernization program.  

4.1.5.1   Assumptions  

The base-line for this metric will be all sensors installations on distribution circuits and substations, including 
existing installations.  The baseline will be calculated as of December 31, 2017. 

4.1.5.2 Calculation Approach  

The Company has established a baseline of sensors installed that exist on its distribution circuits and in substations. 
This infrastructure metric will then measure the percent of distribution circuits that have sensors installed.  

 
 
 
 
 
 
 
 
 
 
 
a. Illustrative Example of quantity of sensors by device type by circuit. 
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Device Type 
Circuit 

1 
Circuit 

2 
Circuit 

3 
Circuit 

4 
Feeder Breakers (No SCADA)     

Feeder Breakers (SCADA)     
Reclosers (including sectionalizers, single 
phase reclosers, intellirupters, ASU) (No 
SCADA) 

    

Reclosers (including sectionalizers, single 
phase reclosers, intellirupters, ASU) 
(SCADA) 

    

Padmount Switchgear (No SCADA)     

Padmount Switchgear (SCADA)     
Network Transformer/Protector with full 
SCADA 

    

Network Transformer/Protector with 
monitoring, no control     

Network Transformer/Protector with no 
SCADA     

Feeder Meter (e.g., ION, with comms)     
Capacitor and Regulator with SCADA     
Capacitor and Regulator no SCADA     
Line Sensor (with comms)     

Fault Indicator (with comms)     

Other Fault Indicators (no comms)     

Other Voltage Sensing (with comms)     

Sectionalizer (no SCADA)     

Sectionalizer (SCADA)     

Customer Meter     

Distribution / step down  Transformer     

Other Substation Breakers     
Fuse     

 
Table 20 –  Illustrative Example - Quantity of sensors by device type by circuit 

 
b. Number of circuits with installed sensors – this will be provided as a count using the information in the table 

above. 
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4.1.5.3 Results 

The 2017 baseline and 2018 results for the number and percentage of circuits with installed sensors.  The table 
below summarizes the results.   
 

 
2017 

Baseline 
2019 

Actual 
Total number of Substations/Transformers 13 13 
Total number of Substations/Transformers with Sensors 13 13 
% of Substation/Transformers with Sensors 100% 100.0% 
Total number of Circuits 45 45 
Total number of Circuits with Sensors 34 40 
% of Substation/Transformers with Sensors 75.5% 88.9% 

 
Table 21 – Number/Percentage of Circuits with Installed Sensors 

 
Appendix 3 provides the details behind this calculation. 

4.2 COMPANY SPECIFIC INFRASTRUCTURE METRICS 

The following company-specific infrastructure metrics have been approved by the Department.  In some cases, the 
Company is able to provide baseline and target quantities for the proposed metrics.  However, in some cases the 
baseline is not able to be provided without the installation of specific equipment used for measurement and 
verification.   
 

4.2.1 NUMBER OF DEVICES OR OTHER TECHNOLOGIES DEPLOYED 

 
This metric measures how the Company is progressing with its GMP from an equipment and/or device standpoint.  

4.2.1.1 Assumptions  

The number of devices for each investment be determined and/or updated from the initial GMP.  The number of 
devices installed will be compared to the total number of devices planned by circuit for each investment. 
 
The Company notes that its GMP did not include a significant amount of detail and the Company is in the process 
of developing detailed designs and detailed plans for each investment area.  The Company will continue to update 
this as more detailed designs are completed.   

4.2.1.2 Calculation Approach  

The following information will be tracked and reported upon per investment at the substation and circuit level 
where appropriate: 

a. Number of devices or other technologies deployed 
b. Total number of devices planned 
c. Percent – Number of devices installed / total number of devices planned 
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4.2.1.3 Results 

Some of the investments identified are software projects, which are listed as a single technology to deploy.  OMS 
Integration with AMI and Mobile Platform Damage Assessment will be implemented across the service territory at 
the same time.   
 
The Company’s GMP did not include ADMS or DERMS investments in the first three years of the plan.  The 
Company is currently evaluating these investments and will develop a plan for their implementation.  The Company 
has included these investments in this table and will update this metric in the next annual filing once it has more 
information on how these investments will be implemented. 
 
The Company has hired a consultant and is currently under active review of the FAN.  The Company will update 
this metric in the next annual filing. 
 
The table below is used to summarize the results of this metric. 
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Grid Modernization 
Investments 

Number of 
devices or 

other 
technologies 

deployed 

Total number 
of devices 
planned 

Percent – Number of 
devices installed / 
total number of 
devices planned 

Monitoring and Control    
   SCADA5 1 10 10% 
   OMS Integration with AMI6 0 1 0% 
    
Volt/VAr Optimization    
   VVO Capacitor Banks 0 12 0% 
   VVO Automated Voltage  
         Regulators 0 43 0% 

   VVO Automated LTC 0 1 0% 
   Monitoring7 0 64 0% 
    
Advanced Distribution 
Management System    

   ADMS 0 1 0% 
   DERMS Under Review Under Review Under Review 
    
Communications    
   Field Area Network Under Review Under Review Under Review 
    
Workforce Management    
   Mobile Platform Damage 
Assessment8 

0 1 0% 

 
Table 22 – Quantity of Devices by Investment  

 

4.2.2 ASSOCIATED COST FOR DEVELOPMENT 

This metric measures the associated costs for the number of devices or technologies installed and is designed to 
measure how the Company is progressing.   
 
 

                                                 
 
5 SCADA quantities listed here are the number of circuits with Grid Mod devices that include SCADA. 
6 OMS Integration with AMI is a software project. 
7 Monitoring not included as a specific project but required for VVO to effectively operate 
8 Mobile Platform Damage Assessment is a software project. 
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4.2.2.1 Assumptions  

The cost of devices or technologies for each investment will need to be determined and/or updated from the initial 
GMP.  The cost of devices installed will be compared to the total cost of devices planned by circuit for each 
investment. 
 
Eversource notes that its GMP did not include a significant amount of detail and may need to be supplemented with 
detailed design and planning analysis to clarify the year-by-year construction plans. 

4.2.2.2 Calculation Approach  

The following information will be tracked and reported upon per investment at the substation and circuit level 
where appropriate: 

a. Cost of devices or other technologies deployed 
b. Total cost of devices planned 
c. Percent – Cost of devices installed / total cost of devices planned 

4.2.2.3 Results 

The Company did not implement any investments in 2019 that were subject to cost recovery.  As such, the table 
below identifies no spending for Grid Modernization investments.  All investments made in technology or devices 
were made either prior to the Department’s Order or the project has not been completed and closed to plant. 
 
The Total Cost of Devices Planned is the most up to date estimate of the project for the ten year timeframe.  Where 
an updated estimate is not available, the amount in the GMP has been used.   
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Grid Modernization 
Investments 

Cost of devices or 
other technologies 

deployed 

Total cost of 
devices planned 

Percent – Cost of 
devices installed / 

total cost of 
devices planned 

Monitoring and Control    
   SCADA $215,012 $890,626 24% 
   OMS Integration with AMI $22,800 $106,000 22% 
    
Volt/VAr Optimization    
   VVO Capacitor Banks 0 $732,500 0% 
   VVO Automated Voltage  
         Regulators 0 $1,250,000 0% 

   VVO Automated LTC 0 $50,000 0% 
   Monitoring 0 $692,500 0% 
    
Advanced Distribution 
Management System    

   ADMS 0 $850,000 0% 
   DERMS 0 $650,000 0% 
    
Communications    
   Field Area Network 0 $2,800,000 0% 
    
Workforce Management    
   Mobile Platform Damage 
Assessment 0 $650,000 0% 

 
Table 23 – Total Capital Costs of Devices Planned 

 

4.2.3 REASONS FOR DEVIATION BETWEEN ACTUAL AND PLANNED DEPLOYMENT FOR THE 
PLAN YEAR 

 
This metric is designed to measure how the Company is progressing under its GMO on a year-by-year basis.   

4.2.3.1 Assumptions  

The quantity and cost of devices or technology for each investment will need to be determined and/or updated from 
the initial GMP on a year-by-year basis.  The quantity and cost of devices or technology installed in a given GMP 
investment year will be compared on a year-by-year basis and any variations will be quantified and addressed. 
 
The Company notes that its GMP did not include a significant amount of detail and may need to be supplemented 
with detailed design and planning analysis to clarify the year-by-year construction plans. 
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4.2.3.2 Calculation Approach  

The following information will be tracked and reported upon per investment at the substation and circuit level 
where appropriate: 

a. Number of devices or technology installed versus plan for a given year 
b. Cost of devices or technologies installed versus plan for a given year 
c. Reason for discrepancies 

 

4.2.3.3 Results 

As described above, the Company did not implement any of the grid modernization investments in 2019.  When the 
Company initially filed its GMP, there was no guidance from the Department as to how long the review of the 
GMPs would take.  The Company made the decision to not continue with the review, modification and 
implementation of the GMP.  The Company did not want to move forward and implement a project without formal 
guidance and approval from the Department.  
 
The Department’s Order identified which investments were supported and preapproved and which projects required 
more research and investigation.  The Company appreciates this direction from the Department.  The Company’s 
decision to not move forward with GMP investments prior to receipt of the Order was prudent since not all of its 
proposed investments were approved by the Department.  As a result, much of 2018 and 2019 was used to evaluate 
vendors and conduct competitive bidding for the projects. 
 

4.2.4 PROJECTED DEPLOYMENT FOR THE REMAINDER OF THE THREE YEAR TERM 

This metric is designed to measure how the Company is progressing under its GMP on a year-by-year basis.  This 
will be used for the following year comparison of the plan versus the actual implementation completed in the 
following year. 
 

4.2.4.1 Assumptions  

The year-by-year investment plan is subject to change based upon the quantity of work completed, the availability 
of the technology, material lead times, contractor availability, etc.  The revised investment plan each year will be 
used as the basis of comparison for the following year’s GMP work. 
 
 

4.2.4.2 Calculation Approach  

The following information will be tracked and reported upon per investment at the substation and circuit level 
where appropriate: 

a. Number of devices or technology to be installed the following year 
b. Cost of devices or technologies installed the following year 

4.2.4.3 Results 
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The table below identifies the expected spending for 2020.  In some cases, the Company is still designing the 
investment projects and does not have an accurate estimate of the investment yet.   
 
 

Grid Modernization 
Investments 

Number of devices or 
technology to be 

installed the following 
year 

Cost of devices or 
technologies 
installed the 

following year 
Monitoring and Control   
   SCADA9 9 $675,614 
   OMS Integration with AMI 1 $83,200 
   
Volt/VAr Optimization   
   VVO Capacitor Banks 12 $732,500 
   VVO Automated Voltage  
         Regulators 43 $1,250,000 

   VVO Automated LTC 1 Included Above10 
   Monitoring 64 $692,500 
   
Advanced Distribution 
Management System   

   ADMS 0 $400,000 
   DERMS Under Review Under Review 
   
Communications   
   Field Area Network Under Review Under Review 
   
Workforce Management   
   Mobile Platform Damage 
Assessment 1 $650,000 

 
Table 24 – Projected Deployment Through 2020 

 

5 DISTRIBUTED ENERGY RESOURCES (DERS) 
DER interconnections have been a focus of the Company.  That is the primary reason the Company proposed the 
installation of ground-fault overvoltage protection schemes that enable an increased quantity and capacity of DERs 
to interconnect.  However, the Department’s order did not approve these ground-fault overvoltage protection 

                                                 
 
9 SCADA quantities listed here are the number of circuits with Grid Mod devices that include SCADA. 
10 Included in SCADA estimate. 
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investments.  The Company now faces the challenge of individual residential DER interconnections causing 
backflow through the substation, resulting in the need for costly system improvements.  Individual residential DER 
interconnections are generally not capable of economically supporting system investments such as ground-fault 
overvoltage protection.  The Company currently has 4 distribution substations experiencing these conditions and 
the Company paused the approval of any additional interconnections to these circuits until the protection systems 
can be designed and installed. 
 
On May 22, 2019, the Department opened an inquiry (D.P.U. 19-55) to investigate the interconnection of 
Distributed Generation in Massachusetts, pursuant to the Standards for Interconnection of Distributed Generation 
(“DG Interconnection Tariff”).  On December 26, 2019, the Department issued a follow-up memorandum and noted 
that under current Massachusetts interconnection procedures, costs related to infrastructure modification arising due 
to the requirements of an interconnecting DG facility are allocated to the DG facility based upon the ratemaking 
principle that the DG facility causing the need for a modification must pay for the modification (“the DG Cost 
Causation Principle”).  The Memorandum requested proposals indicating either support for the current DG Cost 
Causation Principle of presenting an alternative cost-allocation principle for all or certain circumstances in which 
an infrastructure modification is necessary.  The Company continues to work with the Department and other 
interested stakeholders in docket D.P.U. 19-55 to develop a cost allocation approach that will work for both the 
Companies, the existing customers, and new interconnecting customers. 
 
This section of the report describes the status of DERs interconnected to the distribution system. 

5.1 OVERVIEW OF DERS ON DISTRIBUTION SYSTEM 

As of year-end 2019, Unitil has 1,654 customer owned DER facilities and 1 utility owned solar facility.  Of the 
customer facilities, 1651 (99.8%) are solar.  The remaining consists of 4 gas turbines and 1 wood fired turbine.  The 
total capacity of the solar units is 25,567 kVA; approximately 27% of the 2018 system peak load of 93,323 kVA.   
 
In addition to the facilities on-line, there were 59 facilities that were approved for installation totaling an additional 
22,860 kVA.  The measured net minimum day-time system load at the system supply bus in 2018 was 17,035 kVA.  
 
20% of the substation transformers are expected to experience reverse power flow at light load times. 

5.2 LESSONS LEARNED INTEGRATING DERS 

The required system modifications, due to the integration of the large amount of DER, are becoming larger in scope 
and more costly than in years prior.  It is now common for substation modifications to be necessary to install a large 
DER facility.  The aggregate amount of small DERs is also requiring an increased amount of system modifications.   
 
The aggregate amount of small and residential DER facilities installed, in addition to the large DER facilities, are 
creating backflow through the substation transformers.  This requires special protection schemes to be installed at 
the substation level.  A number of times, this backflow triggers from the large amount of residential DER installed 
after a large DER has already interconnected.  In studying the large DER facilities, the amount of generation at the 
time may not have triggered the need for specials system modifications at the substation.  However, the large 
number of small DERs installed after a larger interconnection creates a need for costly system modification.  
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The analysis screens of the MA DG Interconnection standards did not anticipate the amount of small and residential 
DER facilities affecting substation flow.  The Company has expanded the analysis screens for the small DER 
applications in an attempt to capture this impact.  However, the cost of the system modifications cannot be borne by 
a single small DER which happens to be the one interconnection to cause the backflow condition. 
 
The number of substations that are experiencing reverse power flow is increasing, and the effect of the DER on the 
distribution system may now be affecting the transmission system.  The scope of studies required will need to 
increase to include analysis on the transmission system. 
 

6 PERFORMANCE METRICS 
 
In D.P.U. 12-76-B, the Department of Public Utilities (the “Department”) directed the Companies to include in their 
GMPs metrics that track the implementation of grid modernization technologies and systems.   
 
Each of the Companies filed a GMP that included a list of proposed statewide and company-specific infrastructure 
metrics.  On May 10, 2018, the Department issued its Order regarding the individual GMPs filed by the Companies. 
In the Order, the Department preauthorized grid-facing investments over three-years (2018-2020) for the 
Companies and adopted a three-year (2018-2020) regulatory review construct for preauthorization of Grid 
Modernization investments.   D.P.U. 15-120/15-121/15-122, at 137-173.  The Department recognized that 
achievement of its Grid Modernization objectives is a complex, long-term, and evolving endeavor and that, in the 
early stages of Grid Modernization, it is reasonable to expect that significant changes will take place associated 
with the introduction of new technologies and the costs associated with existing and new technologies.  Id., at 107-
108.  Furthermore, the Department found that it is reasonable to expect that the Companies’ understanding of how 
best to deploy Grid Modernization technologies to optimize their performance will evolve over time.  Id.   
 
In approving the metrics, the Department found that the purpose of the metrics will be to record and report 
information: the metrics will not, at present, be tied to incentives or penalties.  Id., at 197.  The Department ordered 
the Companies to establish baselines by which the grid-facing performance metrics will be measured against and to 
file them within 90 days of the Order.  Id., at 203.  To assist in the development of these baselines, the Department 
directed each of the Companies to develop and maintain information on its system design, operational 
characteristics (e.g., voltage, loading, line losses), and ratings prior to any deployment of preauthorized grid-facing 
technologies.  Id.  Additionally, the Department directed the Companies, when developing the proposed baselines 
to use, to the extent possible, information reported in the annual service quality filings, as well as other publicly 
available information.  Id. 
 
As part of its decision regarding the Companies’ GMPs, the Department determined that additional work was 
needed to develop metrics that appropriately track the quantitative benefits associated with pre-authorized grid-
facing investments, and progress toward the Grid Modernization objectives.  Id., at 95-106. 
 
On August 15, 2018, the Companies filed the proposed performance metrics as required by the Department 
following its approval of the Companies’ modified GMPs. Each Company also filed baseline and target information 
for the statewide and Company-specific infrastructure metrics approved by the Department. D.P.U. 15-120/15-
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121/15-122 at 198-201. Following this submission, the Companies responded to information requests issued by the 
Department, the Department of Energy Resources (“DOER”) and the Cape Light Compact (“CLC”) consistent with 
the procedural schedule included in the September 28, 2018 Procedural Memorandum (“Memorandum”) issued by 
the Department. 
 
Additionally, the Department’s Memorandum scheduled a technical session on the Companies’ August 15, 2018 
performance metrics filing. The Companies participated in the technical session, including presenting on the 
proposed performance metrics. Following the technical session, the Department issued a Memorandum that set out 
required revisions to the August 15, 2018 performance metrics, as well as directed the Companies to develop 
additional performance metrics (“Metrics Revision Memorandum”). The Metrics Revision Memorandum set April 
2, 2019, as the deadline for the Companies to file the revised and new performance metrics, with initial comments 
on the Companies’ filing due on April 16, 2019, and reply comments due on April 23, 2019. Consistent with the 
directives contained in the Metrics Revision Memorandum, the Companies provided the required revisions to the 
initial set of performance metrics, as well as the new metrics required by the Department. 
 
On January 10, 2019, the Department requested comments on the appropriate form and content of the annual report 
to be submitted by the Companies.  Additionally the Department requested comments on the reporting template.  
The Companies and other interested stakeholders filed comments on February 6, 2019.  On March 13th the 
Department held a technical conference regarding the Grid Modernization Annual Reports.  Additionally, the 
Companies responded DOER’s February 20, 2019 reply comments.   
 
On March 29th, issued an order approving the Grid Modernization Annual Report Outline/Table of Contents and 
extended the deadline for submission of Grid Modernization Annual Reports for plan year 2018 until May 1, 2019.  
On May 1, 2019, the Company issued its 2018 Annual Grid Modernization Report.   
 
On December 6, 2019, the Department issued an Order adopting the Grid Modernization Annual Report templates 
and required the Companies to file subsequent Annual Reports with (1) functional versions of the approved 
templates and (2) the outline for the narrative sections approved on May 29, 2019.  The Department also required 
the Companies to file a supplemental 2018 Grid Modernization Annual Report to address the changes in the 
approved templates.  On January 31, 2020, the Company filed a supplemental 2018 Grid Modernization Annual 
Report template. 
 
In compliance with the Department’s Order, the Company has included the 2019 Grid Modernization Annual 
Report Template as Appendix 1 to this report. 

7 RESEARCH, DESIGN AND DEVELOPMENT 
 
 The Company continues its RD&D activities focused primarily around (1) identification and evaluation of non-
wires alternative projects and (2) strategic vision teams tasked with developing a roadmap to guide the Company’s 
incremental investments over time.  At the present time the Company has not identified any RD&D projects that it 
is requesting to include in the Company’s Grid Modernization plan.   
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7.1 NON-WIRES ALTERNATIVES 

The Company has implemented a utility scale PV installation and in currently in the process of installing a utility 
scale battery storage system.  The Company conducted a non-wires RFP process at UES (NH affiliate distribution 
company) to evaluate non-wires alternatives.  The Company will continue to evaluate different technologies as non-
wires alternatives. 

7.1.1 SAWYER PASSWAY SOLAR 

The Company installed 1.3MW Photovoltaic (PV) facility that was placed in service in 2017.  This project was 
implemented in conjunction with the Department and the DOER to further the renewable energy goals of the 
Commonwealth of Massachusetts.  This project is installed on a brownfield site of an old coal gasification plant 
allowing the company to make use of location that is not suitable for most uses.  Since the project was installed and 
as of the end of 2019 the system has generated approximately 2,900MWh which has offset electricity that would 
have otherwise been purchased through the ISO-NE market.  The Company continues to evaluate this type of 
installation as a non-wires alternative to traditional utility investment. 

7.1.2 TOWNSEND SUBSTATION BATTERY STORAGE 

The Company is in the process of installing a 2MW/4MWh energy storage facility that is scheduled to be placed in 
service in 2020.  The Company submitted and was awarded a grant covering one-half of the project cost by the MA 
Clean Energy Council.  The energy storage facility is being installed to defer the need to upgrade substation 
transformer capacity.  The addition of the grant allowed this project to be a good non-wires alternative to the 
traditional substation upgrade project.  This project is being implemented outside of the Grid Modernization Plan 
and the Company is not seeking recovery of this project through the GMF.  This is the first battery storage project 
the Company is installing.  The Company will evaluate this project as a non-wires alternative to traditional utility 
investment.   

7.1.3  NON-WIRES ALTERNATIVE RFP 

The Company continues to investigate other non-wire alternatives.  In early 2019 as part of the UES-Capital (New 
Hampshire) system planning process the Company identified the possible overload of the 37 line from Penacook to 
MacCoy Street tap in 2020 following the switching to restore all load for the contingent loss of the circuit 4X1 
supply. 
 
The proposed traditional option to resolve this constraint is to reconductor the 37 line from Penacook to the 
MacCoy Street tap in 2020. The estimated cost to reconductor the 37 line is $750,000 without overheads.  The 
Company obtained information regarding NWA projects to defer this project.  The project RFP was released to 19 
potential bidders and received four (4) bids all focused on PV or PV coupled with solar options.  The result of the 
bid process was all of the bids were between 10-15 times more expensive even after taking into consideration all of 
the other benefits (i.e. energy produced, capacity offset, solar credits, etc.).  The Company decided to implement the 
traditional solution.   
 
The Company has rewritten its planning criteria to require projects that meet a certain criteria must be evaluated for 
non-wires alternatives. 
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7.2 VISION TEAMS 

The Company has recently updated its mission and vision as part of its strategic plan.  This process identified 
several vision teams to develop the long term strategic direction for the company on various emerging topics.  Two 
of the Vision teams relevant to Grid Modernization are the Advancing the Grid and Smart Transportation and 
Heating Solutions vision teams. 

7.2.1 ADVANCING THE GRID VISION TEAM 

The Advancing the Grid vision team consists of managers and senior level executives and reports directly to the 
CEO of the company.  Many of the Grid Modernization Steering Committee members and project leads are 
members of the Advancing the Grid Vision team.  The goal of the team is to determine what the future grid looks 
like and how the company can make progress towards the future grid.  The Advancing the Grid team meets 
regularly while it is developing a roadmap towards the future grid.  The Grid Modernization Plan identifies the 
initial steps towards advancing the grid.   
 
The Advancing the Grid team has determined that the DOE vision of grid modernization remains the focus of the 
company.  The Company has followed and generally adopted the DOE vision of grid modernization since it first 
emerged in 2007. Over time, this framework has guided the Company’s efforts in such areas as integration of 
Distributed Energy Resources (DER), implementation of Advanced Metering Infrastructure (AMI), implementation 
of Outage Management Systems (OMS), and integration of various other information technologies including 
Supervisory Control and Data Acquisition (SCADA), Geographic Information Systems (GIS), fleet telematics, 
together with AMI and OMS. While the DOE framework does an excellent job defining the characteristics and 
value areas of the modern grid and provides a general road map to achieve the required functionality, it does not 
identify the specific technologies needed, nor does it define “who” is best positioned to implement specific 
technical capabilities and services. Instead, it is assumed that new markets and new technologies will emerge in 
response to changing policies and clean energy objectives, and in response to the changing preferences and needs of 
customers. 
 
The Company believes that the primary role of the electric distribution companies, first and foremost, is to provide 
safe and reliable service while implementing technologies, investments and programs aimed at making the grid 
more efficient, economic and secure. This encompasses several of the value areas and characteristics of the DOE 
smart grid framework. Beyond these traditional obligations, the Company sees itself as responsible for 
implementing enabling technologies supporting both traditional electric company operations and new smart grid 
capabilities. The Company’s vision of the modern grid is that it will be defined by the functionality that it delivers 
as opposed to the specific technologies deployed, many of which are only now emerging or have yet to be 
developed. The Company sees its business model changing in order to become an "enabling platform" supporting 
diverse activities by third parties and electricity customers.  
 
Under the Company’s vision, the utility electric grid and associated Operations Technology (O.T.) and Information 
Technology (I.T.) systems will function as an open, flexible platform integrating customers, competitive markets 
and service providers in a way that delivers the functionality of the DOE’s smart grid vision. Under this vision the 
modern grid is not simply a newer, upgraded version of the legacy electric system, nor is it a specific technology or 
suite of technologies layered onto the existing utility systems. The modern grid is instead the foundation of a larger 
ecosystem of customers, competitive markets and service providers who are interacting with the utility electric grid 
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and the utility’s information systems. Utility investments should be focused on those areas that support or enable 
the development of this new operating environment, including the necessary information systems. State strategy 
should be aimed at putting in place the essential policies necessary for this ecosystem to develop, grow and flourish. 
The Advancing the Grid team is currently developing the roadmap to achieve the functionality needed for the 
company and its customers.  The roadmap will be accompanied with a business plan which will detail the project 
costs as well as the benefits to customers 

7.2.2 SMART TRANSPORATION AND HEATING SOLUTIONS VISION TEAM 

Another vision focus team created by the company is the Smart Transportation and Heating Solutions team.  The 
Company is committed to a sustainable, low-carbon and affordable energy future for our customers, our people and 
the communities we serve. The Smart Transportation & Heating Solutions Vision Team was established to explore, 
evaluate, recommend, and facilitate the implementation of mid to long-term strategies and initiatives focused on the 
transformation of the transportation and thermal sectors to low-carbon alternatives. Our focus is a transition to 
electrification and other low-carbon fuels for the transportation sector and helping our customers’ transition to next-
generation electric and/or gas systems within the heating sector.   

8 CONCLUSION 
 
Overall, the Company is making significant progress towards the design and implementation of its Grid 
Modernization plan.  The templates developed as a means to measure progress associated with the plan focus 
primarily on number of units installed and the amount of money spent on the implementation.  The Company’s 
efforts to date are better described as analysis, evaluation, specification, RFP, evaluation, initial purchase, and 
scope of work development.  This approach has already proven beneficial to our grid modernization efforts.  The 
Company’s analysis and design work has identified efficiencies such as combining VVO functionality with the 
ADMS and adjusting the schedule to align the FAN, VVO, ADMS and SCADA projects.  A considerable amount 
of effort has been expended even though these efforts are not easily quantified with number of units installed or 
amount of money spent. 
 
The country is entering into a very uncertain time.  The COVID-19 pandemic has had a quick and dramatic impact 
on the Company, our workforce and customers.  Safe and reliable service continues to be the top priority of the 
Company.  At the present time, the Company is implementing its Business Continuity and Pandemic plans.  It is 
unclear at this point what impact this will have on the Company’s workforce, vendors and supply chain.  This 
pandemic could have a significant impact on the Company’s GMP schedule and progress.  The Company will 
understand the impact more over the coming weeks and months. 
 
The Company continues to take a measured approach to implementation, working to control costs whenever 
possible and use internal resources as much as possible.  The Company has developed a project management 
structure that will ensure grid modernization is implemented in an efficient manner.  
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DPU Template   
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ELECTRONIC FORMAT ONLY  
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Appendix 2 

System Automation Saturation
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2019 EOY

Substation Circuit Customers
Feeder 

Breakers
Distribution 

Reclosers, etc.
Padmount 
Switchgear

Network
Transformers/

Protectors
Capacitors & 
Regulators

Partially 
Automated 

Device
Feeder 

Breakers
Distribution 

Reclosers, etc.
Padmount 
Switchgear

Network
Transformers/

Protectors

Fully 
Automated 

Device

System 
Automation 
Saturation

[Note 1] [Note 2] [Note 3] Sub-Totals [Note 1] [Note 2] Sub-Totals
Beech Street 1W1 390 0 0 0 0 0 0 1 0 0 0 1 390.0
Beech Street 1W2 1,996 0 1 0 0 0 1 0 0 0 0 0 3,992.0
Beech Street 1W4 1,642 0 1 0 0 0 1 0 0 0 0 0 3,284.0
Beech Street 1W6 1 0 0 0 0 0 0 0 0 0 0 0 ---

Beech Street 4,029 0 2 0 0 0 2 1 0 0 0 1 2,014.5
Canton Street 11H10 738 0 0 0 0 0 0 0 0 0 0 0 ---
Canton Street 11H11 372 0 0 0 0 0 0 0 0 0 0 0 ---
Canton Street 11W11 2,130 0 0 0 0 0 0 0 0 0 0 0 ---

Canton Street 3,240 0 0 0 0 0 0 0 0 0 0 0 ---
Townsend 15W14 0 0 0 0 0 0 0 0 0 0 0 0 ---
Townsend 15W15 1 0 0 0 0 0 0 0 0 0 0 0 ---
Townsend 15W16 1,505 1 0 0 0 0 1 0 0 0 0 0 3,010.0
Townsend 15W17 565 0 0 0 0 0 0 0 0 0 0 0 ---

Townsend 2,071 1 0 0 0 0 1 0 0 0 0 0 4,142.0
Nockege 20H22 899 0 0 0 0 0 0 0 0 0 0 0 ---
Nockege 20H24 220 0 0 0 0 0 0 0 0 0 0 0 ---

Nockege 1,119 0 0 0 0 0 0 0 0 0 0 0 ---
Wallace Road 1341 1 0 0 0 0 0 0 2 0 0 0 2 0.5

Wallace Road 1 0 0 0 0 0 0 2 0 0 0 2 0.5
Sawyer Passway 22W1 2,072 0 0 0 0 0 0 1 0 0 0 1 2,072.0
Sawyer Passway 22W2 0 0 0 0 0 0 0 1 0 0 0 1 0.0
Sawyer Passway 22W3 20 0 0 0 0 0 0 1 0 0 0 1 20.0
Sawyer Passway 22W8 0 0 0 0 0 0 0 1 0 0 0 1 0.0
Sawyer Passway 22W10 0 0 0 0 0 0 0 1 0 0 0 1 0.0
Sawyer Passway 22W11 0 0 0 0 0 0 0 1 0 0 0 1 0.0
Sawyer Passway 22W12 0 0 0 0 0 0 0 1 0 0 0 1 0.0
Sawyer Passway 22W17 1 0 0 0 0 0 0 1 0 0 0 1 1.0
Sawyer Passway Network 485 0 0 0 0 0 0 0 0 0 0 0 ---

Sawyer Passway 2,578 0 0 0 0 0 0 8 0 0 0 8 322.3
River Street 25W27 1,225 1 0 0 0 0 1 0 0 0 0 0 2,450.0
River Street 25W28 620 1 0 0 0 0 1 0 0 0 0 0 1,240.0
River Street 25W29 0 0 0 0 0 0 0 1 0 0 0 1 0.0

River Street 1,845 2 0 0 0 0 2 1 0 0 0 1 922.5
Lunenburg 30W30 1,335 1 0 0 0 0 1 0 0 0 0 0 2,670.0
Lunenburg 30W31 1,648 0 2 0 0 0 2 1 3 0 0 4 366.2

Lunenburg 2,983 1 2 0 0 0 3 1 3 0 0 4 596.6
Pleasant Street 31W34 1,243 0 0 0 0 0 0 1 0 0 0 1 1,243.0
Pleasant Street 31W37 1,229 0 1 0 0 0 1 1 2 0 0 3 446.9
Pleasant Street 31W38 1,311 0 0 0 0 0 0 1 1 0 0 2 655.5

Pleasant Street 3,783 0 1 0 0 0 1 3 3 0 0 6 657.9
Rindge Road 35W36 769 0 0 0 0 0 0 1 2 0 0 3 256.3

Rindge Road 769 0 0 0 0 0 0 1 2 0 0 3 256.3

Partially Automated Devices Fully Automated Devices
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2019 EOY

Substation Circuit Customers
Feeder 

Breakers
Distribution 

Reclosers, etc.
Padmount 
Switchgear

Network
Transformers/

Protectors
Capacitors & 
Regulators

Partially 
Automated 

Device
Feeder 

Breakers
Distribution 

Reclosers, etc.
Padmount 
Switchgear

Network
Transformers/

Protectors

Fully 
Automated 

Device

System 
Automation 
Saturation

[Note 1] [Note 2] [Note 3] Sub-Totals [Note 1] [Note 2] Sub-Totals
Summer Street 40W38 50 0 0 0 0 0 0 1 0 0 0 1 50.0
Summer Street 40W39 378 0 0 0 0 0 0 1 1 0 0 2 189.0
Summer Street 40W40 1,576 0 3 0 0 0 3 1 0 0 0 1 700.4
Summer Street 40W42 1,316 0 0 0 0 0 0 1 1 0 0 2 658.0
Summer Street 1303 0 1 0 0 0 0 1 0 0 0 0 0 0.0
Summer Street 1309 0 1 0 0 0 0 1 0 0 0 0 0 0.0

Summer Street 3,320 2 3 0 0 0 5 4 2 0 0 6 402.4
West Townsend 39W18 1,953 0 1 0 0 0 1 1 0 0 0 1 1,302.0
West Townsend 39W19 1,307 0 1 0 0 0 1 1 1 0 0 2 522.8

West Townsend 3,260 0 2 0 0 0 2 2 1 0 0 3 815.0
Princeton Road 50W51 655 0 0 0 0 0 0 1 0 0 0 1 655.0
Princeton Road 50W53 1 0 0 0 0 0 0 1 0 0 0 1 1.0
Princeton Road 50W54 0 0 0 0 0 0 0 1 0 0 0 1 0.0
Princeton Road 50W55 191 0 0 0 0 0 0 1 0 0 0 1 191.0
Princeton Road 50W56 149 0 0 0 0 0 0 1 0 0 0 1 149.0

Princeton Road 996 0 0 0 0 0 0 5 0 0 0 5 199.2

Total Customers 29,994 Total Partially Automated Devices 15 Total Fully Automated Devices 38 659.2

Note 1: Includes both breakers and reclosers that are used as substation circuit terminals.  Does not include other substation breakers or reclosers.

Note 2: Includes distribution reclosers, sectionalizers, automated line switches, S&C IntelliRupters and Siemens Fusesavers.
Does not include capacitor bank switches.
Banks of multiple single-phase devices are counted as one.

Note 3: Does not include substation capacitor banks, transformer LTCs or bus regulators.

Partially Automated Devices Fully Automated Devices
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Number/Percentage of Circuits with Installed Sensors
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2019 EOY

Substation Circuit
Feeder 

Breakers
Distribution 

Reclosers, etc.
Padmount 
Switchgear

Network
Transformers/

Protectors
w/ full SCADA

Network
Transformers/

Protectors
w/ 

monitoring,
Feeder
Meters

Capacitors & 
Regulators Line Sensors

Fault 
Indicators

other Voltage 
Sensing Sensor

[Note 1] [Note 2] no control [Note 3] [Note 4] Sub-Totals
Beech Street 1W1 1 0 0 0 0 0 0 0 0 1 2
Beech Street 1W2 1 1 0 0 0 0 0 0 0 0 2
Beech Street 1W4 1 1 0 0 0 0 0 0 0 0 2
Beech Street 1W6 1 0 0 0 0 0 0 0 0 0 1

Beech Street 4 2 0 0 0 0 0 0 0 1 7
Canton Street 11H10 0 0 0 0 0 0 0 0 0 1 1
Canton Street 11H11 0 0 0 0 0 0 0 0 0 1 1
Canton Street 11W11 0 0 0 0 0 0 0 0 0 0 0

Canton Street 0 0 0 0 0 0 0 0 0 2 2
Townsend 15W14 0 0 0 0 0 0 0 0 0 0 0
Townsend 15W15 0 0 0 0 0 0 0 0 0 0 0
Townsend 15W16 0 0 0 0 0 0 0 0 0 4 4
Townsend 15W17 0 0 0 0 0 0 0 0 0 2 2

Townsend 0 0 0 0 0 0 0 0 0 6 6
Nockege 20H22 0 0 0 0 0 0 0 0 0 5 5
Nockege 20H24 0 0 0 0 0 0 0 0 0 0 0

Nockege 0 0 0 0 0 0 0 0 0 5 5
Wallace Road 1341 2 0 0 0 0 0 0 0 0 0 2

Wallace Road 2 0 0 0 0 0 0 0 0 0 2
Sawyer Passway 22W1 1 0 0 0 0 0 0 0 0 4 5
Sawyer Passway 22W2 1 0 0 0 0 0 0 0 0 0 1
Sawyer Passway 22W3 1 0 0 0 0 0 0 0 0 0 1
Sawyer Passway 22W8 1 0 0 0 0 0 0 0 0 0 1
Sawyer Passway 22W10 1 0 0 0 0 0 0 0 0 0 1
Sawyer Passway 22W11 1 0 0 0 0 0 0 0 0 0 1
Sawyer Passway 22W12 1 0 0 0 0 0 0 0 0 0 1
Sawyer Passway 22W17 1 0 0 0 0 0 0 0 0 0 1
Sawyer Passway Network 0 0 0 0 0 0 0 0 0 0 0

Sawyer Passway 8 0 0 0 0 0 0 0 0 4 12
River Street 25W27 1 0 0 0 0 0 0 0 0 4 5
River Street 25W28 1 0 0 0 0 0 0 0 0 1 2
River Street 25W29 1 0 0 0 0 0 0 0 0 0 1

River Street 3 0 0 0 0 0 0 0 0 5 8
Lunenburg 30W30 0 0 0 0 0 0 0 0 0 3 3
Lunenburg 30W31 1 2.5 0 0 0 0 0 0 0 1 4.5

Lunenburg 1 2.5 0 0 0 0 0 0 0 4 7.5
Pleasant Street 31W34 1 0 0 0 0 0 0 0 0 3 4
Pleasant Street 31W37 1 1.5 0 0 0 0 0 0 0 0 2.5
Pleasant Street 31W38 1 1 0 0 0 0 0 0 0 0 2

Pleasant Street 3 2.5 0 0 0 0 0 0 0 3 8.5
Rindge Road 35W36 1 2 0 0 0 0 0 0 0 1 4

Rindge Road 1 2 0 0 0 0 0 0 0 1 4

Number of Sensors By Type
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2019 EOY

Substation Circuit
Feeder 

Breakers
Distribution 

Reclosers, etc.
Padmount 
Switchgear

Network
Transformers/

Protectors
w/ full SCADA

Network
Transformers/

Protectors
w/ 

monitoring,
Feeder
Meters

Capacitors & 
Regulators Line Sensors

Fault 
Indicators

other Voltage 
Sensing Sensor

[Note 1] [Note 2] no control [Note 3] [Note 4] Sub-Totals
Summer Street 40W38 1 0 0 0 0 0 0 0 0 0 1
Summer Street 40W39 1 1 0 0 0 0 0 0 0 3 5
Summer Street 40W40 1 1 0 0 0 0 0 0 0 4 6
Summer Street 40W42 1 1 0 0 0 0 0 0 0 0 2
Summer Street 1303 1 0 0 0 0 0 0 0 0 0 1
Summer Street 1309 1 0 0 0 0 0 0 0 0 0 1

Summer Street 6 3 0 0 0 0 0 0 0 7 16
West Townsend 39W18 1 0 0 0 0 0 0 0 0 2 3
West Townsend 39W19 1 1 0 0 0 0 0 0 0 2 4

West Townsend 2 1 0 0 0 0 0 0 0 4 7
Princeton Road 50W51 1 0 0 0 0 0 0 0 0 0 1
Princeton Road 50W53 1 0 0 0 0 0 0 0 0 0 1
Princeton Road 50W54 1 0 0 0 0 0 0 0 0 0 1
Princeton Road 50W55 1 0 0 0 0 0 0 0 0 1 2
Princeton Road 50W56 1 0 0 0 0 0 0 0 0 0 1

Princeton Road 5 0 0 0 0 0 0 0 0 1 6

Total number of Substations/Transformers 13
Total number of Substations/Transformers with Sensors 13
% of Substation/Transformers with Sensors 100.0%
Total number of Circuits 45
Total number of Circuits with Sensors 40
% of Substation/Transformers with Sensors 88.9%

Note 1: Includes both breakers and reclosers that are used as substation circuit terminals.  Does not include other substation breakers or reclosers.

Note 2: Includes distribution reclosers, sectionalizers, automated line switches, S&C IntelliRupters and Siemens Fusesavers.
Does not include capacitor bank switches.
Banks of multiple single-phase devices are counted as one.

Note 3: Includes metering or other IEDs applied at substation circuit terminals.  Does not include other substation meters or IEDs.

Note 4: Does not include substation capacitor banks, transformer LTCs or bus regulators.

Number of Sensors By Type
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