
(b) (4)
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1.2 Project Tasks 
The team will complete the project with six major tasks over a five-year period:  
 

Table 1: Project Tasks and Timeline 
Task Descrip�on Timeline 

1. Project Management, Planning and Repor�ng: The management team with The Shpigler 
Group will lead Task 1 and exercise management for the project life�me and coordinate efforts 
with other partners. REC will be responsible for financial management of all aspects related to 
the project and will report progress to DOE. 

Q1 – Q20 

2. Design and Engineering: REC will work with OATI and Landis+Gyr to design and engineer the 
DERMS and AMI systems to be installed. This will include integra�on planning with REC's fiber 
op�c network and NISC's iVue enterprise pla�orm. AMI radio frequency collec�on point 
loca�ons will be determined using Landis+Gyr's study and integra�on with fiber. 

Q2 – Q3 

3. Construc�on and Deployment: REC will work with all the partners and local contractors to 
construct and deploy all components of this project. 

Q3 – Q20 

4. Inspec�on and Verifica�on: REC will lead the inspec�on and verifica�on at each phase of 
comple�on to ensure systems were installed correctly and working as expected. 

Q8 – Q20 

5. Data Collec�on, Monitoring, and Analysis: This task will be managed by the data team and is 
responsible for monitoring the performance of the system. The Data team will coordinate with 
all other teams to make any necessary adjustments to op�mize performance. 

Q8 – Q20 

6. Outreach and Training: This task will be managed by the outreach team and is responsible for 
developing training, marke�ng, and communica�on materials. The materials will be presented 
online and in-person at selected conferences. Metrics will be established for evalua�ng 
effec�veness of the outreach. 

Q1 – Q20 

 

1.3 Project Loca�ons 
REC is a member-owned u�lity that provides 
electric service to nearly 180,000 
connec�ons in por�ons of the following 22 
Virginia coun�es: Albemarle, Caroline, 
Clarke, Culpeper, Essex, Fauquier, Frederick, 
Goochland, Greene, Hanover, King & Queen, 
King William, Louisa, Madison, Orange, Page, 
Rappahannock, Rockingham, Shenandoah, 
Spotsylvania, Stafford, and Warren. This 
project will have construc�on and system 
moderniza�on impact across REC’s en�re 
distribu�on system, including Small 
Disadvantaged Community (DAC) areas in the 
coun�es of Louisa (51109950201), Culpeper 
(510479300400/0502/0300), Caroline 
(51033030100), Essex (51057950600/0700) 
and the Rappahannock Tribal Designated 
Sta�s�cal Area (8700R) as indicated in the Department of Energy’s Disadvantaged Communi�es 
Reporter. Figure 2 shows the map of REC’s territory.  
 

Figure 2: Map of REC Territory 
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1.4 Project Goals 
This project will deploy a distributed energy resources management system (DERMS) that will be 
enabled through an advanced metering upgrade from current aging technology, and a fiber u�lity 
network capable of connec�ng all nodes and devices throughout Rappahannock Electric 
Coopera�ve (REC) service territory. Mass adop�on of electric vehicles (EVs) and distributed 
energy resources (DERs) hinges on the integra�on of these systems to help the Coopera�ve 
manage the electric grid and ensuring reliability. In addressing the impacts of climate change, REC 
believes that DERs and EVs will contribute largely to the future of energy, thus the Coopera�ve 
wants to be prepared for a net zero energy future.  
 
1.5 DOE Impact 
With the need to expedite the energy transi�on, and meet the growing expecta�ons of 
consumers, DOE funding will help defray the addi�onal costs to complete these projects to return 
benefits for the grid, the u�lity, and the consumer in a �mely fashion. Without DOE funding, REC 
runs the risk of being unable to keep pace with these expecta�ons. REC is uniquely posi�oned 
due to its proximity to the na�on’s capital and its diverse and growing service territory to 
demonstrate the tangible impact of the Administra�on’s historic investment in the clean energy 
transi�on. Further, the project partnership with the Smart Electric Power Alliance will provide 
avenues for stakeholder engagement and dissemina�on of lessons learned from the project.  
 
2. TECHNICAL DESCRIPTION, INNNOVATION, AND IMPACT 
 
2.1 Project Overview 
Background 
To enable the clean energy transi�on, u�li�es will have to plan for the next genera�on of 
advanced metering infrastructure and grid technologies. AMI 1.0, general reference for meters 
installed in the first two decades of the 21st century, allowed the meter to transmit energy 
consump�on through various dated communica�ons technologies at certain frequencies 
dependent on the channels. Data from the Smart Grid Investment Grant1 shows an average 
savings of $10 per year per meter, which over the life of the meters, nearly 75% of the ini�al costs 
could be recovered, with most savings achieved in reduc�on of service calls. While AMI 1.0 has 
provided consumers and u�li�es many benefits, beter intelligence and communica�on will be 
required to manage the expansion of complex energy-producing and energy-consuming devices 
in households and businesses. To advance the clean energy transi�on, AMI 2.0 will be a 
requirement, especially in managing all distributed energy resources and electric vehicles.    
 
Advanced Metering Solution 
Over the years, u�li�es have u�lized AMI to ensure they have the right technology to read and 
convert energy usage into accurate and �mely billing. Advancements in the technology have 
created opportuni�es beyond the primary use with opportuni�es to gain opera�onal efficiencies, 
reliability improvements, beter consumer engagement, and effec�ve integra�on of DERs.  

 
1 US Department of Energy (DOE), Advanced metering infrastructure and customer systems: Results 
from the Smart Grid Investment Grant program, September 2016. 
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REC's advanced metering 
infrastructure takes the form of a 
two-way automa�c communica�on 
system (TWACS), with data 
exchange occurring via power-line 
carrier technology (PLC), as shown 
in Figure 3. REC's TWACS metering 
system was installed in 2000, 
expanding on the func�onality of 
its exis�ng PLC system that had 
been installed in the mid-1980s. 
REC has conducted mul�ple meter-
replacement and upgrade projects 
since ini�al installa�on. PLC, an 
older but dependable technology, leverages a u�lity's electric distribu�on lines to achieve two-
way communica�on to any meter or other endpoint device connected to the network without 
the need for addi�onal repeaters or line condi�oning equipment. REC's meter data is collected 
via the TWACS system at local substa�ons and then transmited to its primary meter-data hub 
using a proprietary microwave communica�on network or cell-based technology where possible.  
 
According to data from Frost & Sullivan, 
by 2026, PLC will have dropped to 
approximately 0.8% of the market share, 
with Radio Frequency (RF) Mesh having 
most of the market share as a 
communica�ons strategy for metering. 
Further, from metering/technology 
partners such as Landis & Gyr, to 
effec�vely execute addi�onal use cases in 
meter use in the future, REC would need 
to transi�on from relying on PLC and 
move to a more advanced technology to 
meet its needs. Figure 4 illustrates the evolu�on of AMI in u�lity use cases, in which the 2nd and 
3rd wave would not be possible if reliant upon PLC. For further success, an op�cal fiber network 
becomes a cri�cal component to make the transi�on to a decarbonized energy future. In u�lizing 
the fiber buildout, REC will transi�on to deploy the RF Mesh solu�on while migra�ng off PLC. High 
speed, sub-minute interval metering solu�ons will be necessary for the success of the future grid. 
As consumers look to advance integra�on of renewables, DER’s, and disrup�ve loads such as high-
rate EV charging, and with u�li�es striving to implement the advanced monitoring, control, and 
bi-direc�onal systems that will facilitate those desires, older metering technologies will prove 
ever more ineffec�ve in the modern u�lity landscape.  
 

Figure 3: TWACS System Overview 

Figure 4: Evolution of AMI in Utility Use Cases 
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AMI 2.0 is expected to have meters enabled 
to provide various values. Key areas include 
improved power quality and resiliency; 
allowing consumers to analyze their device-
level usage; suppor�ng cloud, microgrid, 
and intelligent automa�on; improving 
opera�onal efficiency and enabling data 
aggrega�on; enhanced capabili�es to 
measure the value of DERs, integrate EVs, 
and provide demand side flexibility; and 
address difficult-to-reach terrain, as well as 
address cybersecurity and safety needs. 
Figure 5 is a representa�on of the value 
stack from AMI 2.0 enabled meters. These 
meters will allow consumers to sign up for 
u�lity products and services that augment 
their energy data with personal and regional 
data, while giving the u�lity beter insight 
into grid opera�ons and increase reliability.  
 
REC has hundreds of sta�on and distribu�on electronic reclosers that can be �ed into the system 
to provide real-�me current/voltage/power-factor/over-current informa�on. These devices can 
be leveraged to improve efficiency (load balance to reduce line-loss), service quality (catch power 
quality issues before they become problems) and reduce restora�on �me (line-fault data can be 
interrogated to guide restora�on efforts). With addi�onal DERs and EVs, it becomes essen�al that 
u�li�es have a clear representa�on of direc�onal power flow (both wats and VARs) to safely 
control and protect the "grid." To effec�vely operate the future grid, data must be transmited 
and received in real �me and the u�lity’s response to abnormali�es must be automated using 
algorithms and/or ar�ficial intelligence. Features inherent in advanced SCADA or DERMS system 
will be cri�cal to future grid stability. The future grid cannot rely solely on human recogni�on and 
response because the speed with which an issue must be recognized and mi�gated is 
unachievable from human interac�on alone. An op�cal fiber network is a necessity and will be 
the conduit for transmi�ng massive data produced by these devices. REC seeks to modernize its 
limited-bandwidth power-line carrier technology to meet consumers’ expecta�ons for a fully 
integrated and responsive grid. This transi�on will take place in stages to get the most useful life 
out of current technology while moving expediently to the new metering solu�on, including:  
 
RF Mesh Deployment 
Designing an RF mesh system architecture for the whole service territory that u�lizes the fiber 
u�lity network for the back haul and for those areas that are completely underserved, 
determining the viability of cellular connec�vity. A hybrid architecture is not uncommon, 
especially for rural u�li�es. The L+G Gridstream RF is a mul�-func�onal solu�on suppor�ng 
advanced mul�-energy metering, personal energy management and distribu�on automa�on 
applica�ons. Gridstream residen�al and commercial metering solu�ons support up to 5-minute 

Figure 5: Summary View of Anticipated Capabilities from AMI 2.0 
enabled meters (Source; Deloitte) 
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interval data collec�on, load management, home area networking and outage management 
applica�ons. It enables enhanced reliability and resiliency, improved billing, meter programming 
over the air, and revenue protec�on. Gridstream RF is a true mesh, peer-to-peer network where 
each endpoint, device and router extends the coverage and reliability of the network. It’s also 
self-healing to provide dynamic rou�ng of messages that automa�cally adjust for changes to 
endpoints and the introduc�on of obstruc�ons such as foliage or new construc�on. 
 
Revelo Meter 
Iden�fy a metering change-out strategy that begins with areas where there are older meters 
u�lizing the PLC technology. The L+G Revelo metering family is the industry’s first IoT grid sensing 
electric metering system benefi�ng both u�li�es and their customers. Revelo supports enhanced 
reliability, safety, and the growing adop�on of DERs require more than tradi�onal meter-to-cash 
capabili�es. Revelo is a true grid sensor, providing unprecedented insight and control through 
industry-leading waveform data technology, offering superior edge compu�ng capabili�es, and a 
greater ability to sample, process, store, and deliver data to the right places in real-�me. 
 
REC’s long-term strategy is to u�lize this architecture as the backbone for enabling the success of 
the DERMS pla�orm to manage all the grid-edge devices and drive further technologies that 
move the Coopera�ve to a clean, resilient, and reliable grid. In addi�on, this solu�on allows 
consumers to enroll in various programs that can yield to further savings. For example, from the 
SGIG results on demand side management programs, several u�li�es resulted in around $50 per 
consumer savings. With addi�onal programs, these savings will increase for the consumers while 
transi�oning to cleaner energy. This advanced metering solu�on will be cri�cal to grid 
management in the future and becomes more possible with the capability of fiber connected to 
all of REC’s substa�ons. 
 
Distributed Energy Resources Management System (DERMS) 
REC powers a 4,000-square mile 
territory with nearly 18,000 miles of 
distribu�on line. Of the nearly 
180,000 connec�ons, the 
Coopera�ve has more than 2,000 
net metered connec�ons, nearly 
2,000 EVs, and manages nearly 
30,000 thermostats, air condi�oning 
units, and water heaters combined 
for demand response. Through its 
Vividly BrighterTM suite of energy 
solu�ons, the Coopera�ve is 
an�cipa�ng significant growth in 
more addi�ons of DERs and EVs. In a recent study REC conducted with Burns and McDonnell’s 
1898 & Co., it was projected that REC could see EV adop�on as low as 16,000 (5% penetra�on) 
light duty EVs and a high of 93,000 EVs (30% penetra�on) added throughout the service territory 
by 2030.  

Figure 6: Forecasted EV Adoption in REC Territory 
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Current data shows that more than 
70 percent of charging happens at 
home. The challenges of how the 
Coopera�ve will manage electric grid 
opera�ons are clearly delineated in a 
pre-EV and post-EV environment. 
The role of DERs will become more 
and more cri�cal to address the post-
EV environment. Figure 3 is a good 
example of a Tesla model 3 with a 
7kW level 2 charging at a 2,000 sq. �. 
house. Managing the post-EV peak 

could be addressed through the addi�on of solar and storage at home, while providing the right 
rate signal for managed charging, thus shi�ing that peak to a manageable �me.  
 
Virtual Power Plants (VPPs), networks of 
decentralized power genera�ng units as well as 
flexible power consumers and storage systems, 
will also play a key role in a clean energy future. 
As shown in Figure 8, these clusters of DERs can 
be aggregated and can par�cipate in the 
energy markets by scheduling them during 
an�cipated peak periods. Today, REC is aware 
of approximately 100 MW small scale 
individual genera�ng units within its service 
territory, that if aggregated, could provide 
much needed power during certain peak periods, reducing the need for bulk power provision. A 
DERMS pla�orm will be a requirement to manage such VPPs.  
 
The tradi�onal advanced distribu�on 
management systems (ADMS) have 
supported the grid for a decade, but the 
func�onality for the new paradigms of DERs 
calls for a modern DERMS pla�orm. New grid 
challenges that require a beter management 
system include: 1) mul�-direc�onal energy 
flow; 2) various energy sources; 3) real �me 
asset health and integra�on; 4) DER flexibility 
and suscep�bility; and 5) markets, policy, and 
regula�on, to men�on a few. DERMS and 
ADMS are separate systems but will require each to be aware of and support each other. REC’s 
proposed project will address the missing link and provide the shared model with our ADMS 
systems that include SCADA, DMS, and OMS, as shown in Figure 9.  

Figure 7: Pre-EV and Post-EV Load Profile 

Figure 8: Conceptual Virtual Power Plant 

Figure 9: Interconnected Roles of DERMS and ADMS 
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REC desires to track and manage the full 
lifecycle of each individual DER, currently 
known or unknown. From demand 
response devices to solar PV, energy 
storage and EVs, DERMS will provide an 
op�mal u�liza�on of resources and ensure 
fair and equitable u�liza�on of the 
distribu�on system for all stakeholders. The 
challenge of a system of systems that 
enables a modernized grid ecosystem is 
that those systems have tradi�onally not 
had a unifying theory. Among the markets, 
DMS/ADMS, microgrids, energy 
management systems, DERMS is the pla�orm that can help unify. Through this project, REC with 
its partners will design a DERMS architecture that can address integra�ng both today’s 
technologies and those of the future, powered by a strong metering system and faster 
communica�on provided through a fiber network. Figure 10 shows an example that REC might 
consider for this integra�on.  
 

The ideal pla�orm manages the full DR 
and DER program lifecycle, including 
modeling and aggrega�ng disparate 
load and genera�on resources, 
forecas�ng DR/DER capabili�es, 
op�mizing, scheduling, dispatching, and 
controlling DR/DER assets as well as 
monitoring performance of field assets 
and their response to control events and 
instruc�ons. The pla�orm extends grid 
operators’ visibility all the way to the 
customer side of the meter and grid 
edge devices and thus allows u�liza�on 
of these assets in support of grid 
opera�ons, as shown in Figure 11. The 

OATI webSmartEnergy por�olio, as an example, is a common pla�orm for both DR and DER 
management that comprises various applica�on modules that are configured to provide solu�ons 
to meet specific use case requirements. 
 
To successfully complete this por�on of the overall project, REC is proposing the following tasks:  

1. Review exis�ng ADMS architecture and upgrade needed components such as SCADA, 
OMS, and DMS. 

2. Design DERMS architecture that integrates with exis�ng enterprise system. 
3. Deploy and implement DERMS pla�orm. 
4. Use DERs installed at REC offices to test and report opera�on of DERMS architecture.  

Figure 10: Example of a Utility's Proposed DERMS Architecture 

Figure 11: OATI's webSmartIoT Solution 
 



(b) (4)



(b) (4)

(b) (4)
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The strategies that will be executed to achieve the project outcomes are cost effec�ve with 
es�mates of benefits an NPV of $24.32 over a 10-year period. The benefits beyond the 10-year 
window provide a posi�ve NPV accoun�ng for the terminal value. In addi�on, the project 
eliminates 50,715 tons of CO2 and saves 386,956,324 minutes of outage �me. While difficult to 
quan�fy other benefits such as the reduc�ons in emissions, increased renewable energy, or a 
cleaner environment, it is believed that this project is feasible and will return many community 
benefits. This project will create great benefits and outcomes, as outlined in sec�on 2.3.  
 
2.3 Relevance and Outcomes 
This project has numerous grid-benefi�ng outcomes: 
Outcome 1: Maximize energy efficiency and reduce peak demand – With the updated meters, 
consumers will be able to use enhanced data to make behavioral changes to reduce and more 
effec�vely manage their energy usage. For example, with data disaggrega�on, consumers can see 
which devices consume the most and connect their usage with u�lity-driven programs and 
incen�ves. In addi�on, they can sign up for more demand side management programs, helping 
to reduce the u�lity peak.  

Outcome 2: Reduce energy use and emissions in buildings – While new buildings can be built very 
efficiently, older buildings o�en tend to consumer more energy and have higher emissions. The 
outcomes of this project will help provide granular data to building owners through energy audits 
that iden�fy opportuni�es for crea�ng efficiencies and reducing energy use.   

Outcome 3: Reduce energy use and emissions in transporta�on – The transi�on from internal 
combus�on engines to electric vehicles presents a great opportunity to reduce the use of fossil 
fuel to power vehicles as well as emissions reduc�on. Capabili�es of this project will become a 
strong enabler of the EV transi�on, allowing drivers the flexibility to charge whenever they need 
to, while maintaining grid reliability.  

Outcome 4: Accelerate the deployment of renewable energy and DERs – AMI will enable real-
�me pricing and compensa�on for DERs. EVs and DERS have the poten�al to impact the grid 
depending on the size and �ming of the electricity demand. With the AMI and DERMS, beter 
insight can help promote more cleaner technologies that can provides beter insight to the u�lity 
and can dispatch resources as needed.  

Outcome 5: Promote VPPs for load management – With addi�onal DERs, further adop�on of EVs, 
and the need to u�lize VPPs, managing of all those devices with bi-direc�onal communica�ons, 
a DERMs pla�orm will be required by each u�lity for control, planning, outage restora�ons, and 
enhancing resiliency. VPPs will not only help reduce peak demand due to high costs, but it will 
also facilitate more localized genera�on and use of storage systems, reducing the need for 
addi�onal fossil fuel genera�on, further leading to a decarbonized electric grid. 

Outcome 6: Grid and infrastructure moderniza�on – Automa�on of the grid, a necessity for the 
future, will only be achievable with a robust fiber network connec�ng many sensors and devices 
and transmi�ng data when and to where it is needed. Any meters that can provide more granular 
data will give the u�lity clearer insight of grid opera�ons, helping planners understand what 
upgrades are needed on the system for beter reliability and resiliency. A fiber network enables 
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beter and faster decision making by the u�lity, from having ready access massive data sets 
detailing the performance of various grid elements.  

Outcome 7: Expansion of more equitable programs – Granular meter data will allow equitable 
adop�on of all u�lity programs by the consumer as they can par�cipate in specific rate-driven 
programs that require that level of data granularity. For example, managed EV charging with 
incen�ve rates requires more sophis�cated metering, which also enables asset deferral for some 
upgrades, benefi�ng consumers in the form of avoided costs.  

Outcome 8: Expand the clean energy transi�on – To achieve clean energy transi�on goals, the 
combina�on of technologies proposed will be cri�cal to enable a path to a cleaner energy future.   

2.4 Regional and Na�onal Resilience, Decarboniza�on, and Other Energy Goals 
Improvements in reliability and resiliency, and capability to manage DERs and EVs on the grid are 
directly �ed to customer sa�sfac�on. REC aims to significantly improve its communi�es’ 
experience by providing ways that consumers can integrate those resources while minimizing the 
occurrence of and impact of disrup�ve events. In recent years, REC’s consumers have been 
significantly impacted by several major storms including hurricanes, snowstorms and the June 
2012 straight-line windstorm. Since 2003, REC has applied for and received $26,650,000 in FEMA 
reimbursements for system recovery following numerous declared disasters. During the most 
recent major weather event, Winter Storm Frida which struck the Coopera�ve in January 2022, 
damage totaled over $20 million dollars and over a week for restora�on efforts. The local 
communi�es would benefit significantly from having DERs that can be up and running during such 
storms and as they wait for restora�on efforts to be completed. The project will enhance the 
resiliency of REC’s en�re electric system and ensure electricity is available to consumers when it 
is needed the most, now and into the future. 
 
2.5 Informa�on Dissemina�on and Replicability 
The Smart Electric Power Alliance as a partner will assist the project in the creation and transfer 
of knowledge to the broader energy industry. This will accelerate the deployment of similar 
technologies and accelerate the clean energy transition. Publications from the project will be 
widely disseminated through various channels. 
 
3. WORK PLAN 
3.1 Project Objec�ves 
The purpose of the technical work plan is to outline how the work will be executed in sufficient 
detail to arrive at a clear understanding of what will be done, when, and how. This will be the 
basis for the Project Management Plan (PMP), which is the first major deliverable of the project. 
In developing this work plan, REC has provided as much detail as possible at this early stage. 
 
3.2 Organiza�on of Project Team 
The project will be executed using a team/charter approach that is well established at REC. In a 
team/charter management system, the work is divided among several teams, each with a specific 
and largely dis�nct role. Each team has a designated lead responsible for organizing and managing 
the team, delivering the team’s products, coordina�ng with other teams, and par�cipa�ng in 
project management as part of the project management team. The basic organizing element for 
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each team is its “Charter,” which will define the role and specific responsibili�es of each team and 
how its work contributes to the overall project. At the outset of the project, we will hold a 
management team mee�ng to review the defini�on and scope of teams. The charters are internal 
project documents, not deliverables, but the Project Management Plan is an explana�on of the 
alloca�on of work to teams and the teams’ charters with a coordinated list and schedule of 
milestones, deliverables, go/no go decisions, and progress reports. The teams will be as follows: 

Project Management and Planning: The management team is responsible for the project team, 
and will: structure the work, coordinate the team charters, monitor progress, adjust the plan as 
necessary, administer the project financially, and perform appropriate repor�ng. The 
management team is also responsible for monitoring all spending, managing cost share, invoicing 
DOE, assuring compliance with all Federal rules and regula�ons, managing all contractual maters, 
and providing all non-technical repor�ng. REC will be the lead and will assign a project manager 
to the project, as well as receive support from The Shpigler Group. 

Design and Engineering: The engineering team is responsible for the system design, engineering, 
planning, and op�miza�on. This team will also provide technical support throughout the project. 
REC engineering will be the lead with support from L+G. 

Construction and Deployment: The construc�on and deployment team is responsible for 
construc�on of fiber, installa�on of substa�on security, and meter changes. REC will be the lead 
overseeing all contractors performing the work. 

Inspection and Verification: The inspec�on and verifica�on team will inspect and ensure the 
integrated project meets its system-level requirements. REC and The Shpigler Group with lead 
this task with support from vendors. 

Data Collection, Monitoring, and Analysis: The data team will be responsible for the deployment 
of the DERMS pla�orm, data collec�on, and analysis. This team is responsible for making sure any 
anomalies in the system output are caught and that the engineering team has enough 
informa�on to op�mize the system. REC will be the team lead with support from L+G and OATI. 

Outreach: The outreach team will be responsible for all the outreach and training components as 
well as communica�ons regarding the project and dissemina�on of results beyond the rest of the 
team. SEPA will be the lead. 

3.3 Task Breakdown and Go/No-Go Decisions 
Task 1 – Project Management, Planning and Reporting (Q1 – Q20): The management team with 
The Shpigler Group will lead Task 1 and exercise management for the project life�me and 
coordinate efforts with other partners. REC will be responsible for financial management of all 
aspects related to the project and will report progress to DOE. 

Subtask 1.1 – Develop Project Management Plan: REC in coordina�on with DOE will develop a 
PMP that will be updated annually, or as needed, to reflect project changes. The PMP will 
include roles, tasks, milestones, deliverables, and a communica�ons plan.   
Subtask 1.2 – National Environmental Policy Act (NEPA) Compliance: REC will provide the 
documenta�on necessary for any NEPA compliance required. 
Subtask 1.3 – Cybersecurity Plan: REC will work with all partners to ensure a cybersecurity plan 
is developed, addressing both IT and OT requirements and delivered to DOE. 
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Subtask 1.4 – Monitor Progress and Milestones: REC in coordina�on with The Shpigler Group 
will ac�vely work with all project teams including all subcontractors to manage task execu�on, 
monitor progress against milestones and deliverables, evaluate risks and execute mi�ga�on 
strategies, if needed. REC will also coordinate with DOE on a quarterly basis to make sure 
project goals and objec�ves are executed as expected. 
Subtask 1.5 – Monitor Project Budget: REC's finance group will con�nually monitor and 
manage project costs against the approved budget, prepare invoices and any other financial 
records per DOE guidance and processes. REC will also ensure that the project cost share is 
expended propor�onally per invoice. 
Subtask 1.6 – DOE Reporting: REC project management team will prepare and submit quarterly 
progress reports and required financial reports. The team will also produce a final project 
report to be submited to DOE at the end of the fi�h year of the project. 
Task 1 Milestones 
M1.1: Completed Project Management Plan 
M1.2: Completed Cybersecurity Plan 
Task 1 Deliverables 
D1.1: Project Management Plan 
D1.2: NEPA Compliance 
D1.3: Cybersecurity Plan 
D1.4: Quarterly Reports 
D1.5: Annual Reports 
D1.6: Final Project Report 
Task 1 Go/No-Go Decisions 
G1.1: Project Management Plan 
G1.2: Annual Review 

Task 2 – Design and Engineering (Q2 – Q3): REC will work with OATI and Landis+Gyr to design and 
engineer the DERMS and AMI systems to be installed. This will include integra�on planning with 
REC's fiber op�c network and NISC's iVue enterprise management pla�orm. AMI radio frequency 
collec�on point loca�ons will be determined using Landis+Gyr's study and integra�on with fiber. 

Subtask 2.1 – Develop System and Operational Requirements: REC will work with OATI, L+G, 
and  to iden�fy and develop all the system and opera�onal requirements for the project. 
Subtask 2.2 – Complete Propagation Study for AMI/RF Mesh: REC will work with L+G to 
complete a propaga�on study ensuring loca�ons of all RF receivers are determined. 
Subtask 2.3 – Identify DER Locations for DERMS Integration: REC will iden�fy loca�ons of DERs 
to integrate them as a pilot into the DERMS pla�orm. 
Subtask 2.4 – Develop Meter Change Out and Decommissioning Plans: REC, with L+G, will 
develop plans for the meter change out as well as how we decommission the exis�ng meters.  
Task 2 Milestones 
M2.1: Completed System and Opera�onal Requirements 
M2.2: Completed Propaga�on Study 
M2.3: Completed Meter Change Out and Decommissioning Plan 
Task 2 Deliverables 
D2.1: Propaga�on Study 
D2.2: Meter Change Out and Decommissioning Plan 
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Task 4 Milestones 
M4.1: Successful U�lity Inspec�on 
M4.2: DERMS/AMI Deployment and Func�onality Passed 
M4.3: Cybersecurity Plan Tes�ng Complete and Successful 
M4.4: User Training Complete 
Task 4 Deliverables 
D4.1: System Turnover Report 

Task 5: - Data Collection, Monitoring, and Analysis (Q8 – Q20): This task will be managed by the 
data team and is responsible for monitoring the performance of the system. The data team will 
coordinate with all other teams to make any necessary adjustments to op�mize performance. 

Subtask 5.1 – Data Collection and Analysis: The data team will ini�ally model the ideal system 
performance based on theore�cal models. The team will collect data throughout the project 
and analyze and provide reports. 
Subtask 5.2 – System Optimization: On a quarterly basis, the data team will provide a complete 
review of the data analyzed and provide recommenda�ons on any adjustments that may be 
needed to improve the func�onality of the system. 
Task 5 Milestones 
M5.1: System Op�mized Based on Data Analysis 
Task 5 Deliverables 
D5.1: Quarterly Data Report 
D5.2: Annual System Report 

Task 6: Outreach and Training (Q1 – Q20): This task will be managed by the outreach team and is 
responsible for developing training, marke�ng, and communica�on materials. The materials will 
be presented online and in-person at selected conferences. Metrics will be established for 
evalua�ng effec�veness of the outreach. 

Subtask 6.1 – Define Audience & Content: The team will first define the target audience which 
will include co-op directors, management, technical staff, member-services staff, u�lity 
industry peers, and vendors. The team will develop the material needed to address the 
audience men�oned.  
Subtask 6.2 – Analyze & Select Outreach Channels: The team has access to several different 
channels which are used for outreach, including magazines, conferences, topic-specific 
webinars, and other reports. The team will also publish peer reviewed papers on the outcomes 
of the project. The outreach task will also include quarterly newsleters that highlight 
func�onality of the system and challenges faced. 
Subtask 6.3 – Schedule: The schedule for outreach and training will be developed concurrently 
with the audience/content development subtask and will be designed to reach the widest 
range of interested par�es. 
Subtask 6.4 – Execute Outreach: Outreach will con�nue over the en�re 5 years. 
Task 6 Milestones 
M6.1: Audience and Content Defined 
M6.2: Schedule Completed 
M6.3: Training and Outreach Executed 
Task 6 Deliverables 
D6.1: Outreach and Training Plan 
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3.4 High Level Quarterly Schedule and Detailed Project Execu�on Plan 
Table 3 shows a high-level quarterly schedule with the milestones, deliverables, and go/no-go decision points. Table 4 is a GANTT chart 
showing the project execu�on plan. 

Table 3: High Level Quarterly Schedule 
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Table 4: Detailed Project Execution Plan 
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REC primarily purchases its 
electricity from Old Dominion 
Electric Coopera�ve (ODEC), a 
wholesale power supplier in VA. 
ODEC is commited to reducing its 
GHG emissions over�me, seeking 
to achieve a 50% reduc�on (from 
2005 levels) in its carbon intensity 
(tons of CO2/MWh) by 2030, and 
achieving a net zero GHG 
emissions by 2050. In addi�on, REC also purchases a small por�on of its electricity from the 
Southeastern Power Administra�on, adding hydropower to its por�olio, and from Morgan Stanley 
Energy Partners.  
 
Open Access Technology International (OATI) - DERMS 

As the leading provider of grid reliability and smart grid solu�ons and services to the power 
industry, OATI offers extensive subject area experience, and research and development 
capabili�es, covering transmission, genera�on, distribu�on, and energy market opera�ons, as 
well as integra�on of renewable and distributed energy resources.  OATI experts are ac�vely 
involved in various industry forums addressing the emerging needs of the power industry.  OATI 
has introduced innova�ve and pioneering solu�ons connec�ng genera�on, transmission, and 
demand-side resources to the wholesale energy markets, allowing u�li�es and market 
par�cipants to op�mize their power supply management efforts, manage the reliability needs of 
the grid, and fully harness the economic and social value of their assets. OATI’s mission cri�cal 
solu�ons are in use by over 2,200 power industry en��es, including ISO/RTOs, Balancing Areas, 
Reliability Coordinators, u�li�es, distribu�on grid operators, municipali�es, and others.   

Landis+Gyr (L+G) – RF Mesh and AMI 

For more than 125 years, Landis+Gyr has been an industry leader in energy management 
solu�ons. Using our advanced metering infrastructure and other cu�ng-edge smart grid 
technologies, we’ve helped u�lity companies all over the globe improve their opera�ons, protect 
their assets, lower their opera�ng costs and provide beter customer service. With a focus on 
quality, reliability, and innova�on Landis+Gyr’s por�olio of products and services can help you do 

Figure 14: ODEC Energy Resources 
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the same and modernize your smart grid for the future. At Landis+Gyr, we create a greener 
tomorrow through leading smart metering, grid edge intelligence and smart infrastructure 
technology. As partners, we empower customers and consumers to u�lize resources in a more 
informed and sustainable way. Together, we manage energy beter. Today, Landis+Gyr’s integrated 
products and services are paving the way for the next genera�on of energy management 
solu�ons. For instance, we provide smart grid applica�ons, demand-management technologies, 
data analy�cs, and renewables integra�on – a comprehensive por�olio that can help both u�li�es 
and consumers realize the full poten�al of the smart grid. 

The Shpigler Group – Project Management 

Founded in 2001, The Shpigler Group serves as a strategy management consul�ng firm, 
specializing in transi�onal analysis for clients in the energy sector. While tradi�onal analysis may 
s�ll work for companies involved in sta�c industries, the dynamic changes occurring within the 
energy sector that feature extensive automa�on advances and new customer approaches suggest 
that tradi�onal analysis and business approaches are simply no longer good enough. The Shpigler 
Group has extensive experience in the area of u�lity planning and opera�ons, including a great 
deal of work in reliability improvement planning, new technology applica�on and system analysis. 
Furthermore, The Shpigler Group has extensive experience in advanced technology infrastructure 
and working with u�li�es to develop op�mal deployment strategies. They have managed large 
scale projects and worked with over 250 u�li�es over the past 21 years. 

Smart Electric Power Alliance (SEPA) – Outreach 

The Solar Electric Power Alliance (SEPA) is an organiza�on that envisions a carbon-free energy 
system that is safe, affordable, reliable, resilient, and equitable. SEPA has a very specific role in 
the journey towards carbon-free. SEPA's mission is to accelerate the electric power industry’s 
transforma�on to a modern energy future through educa�on, research, standards, and 
collabora�on and has a over 1,100 members comprised of u�li�es, technology solu�on providers, 
regulators, and other stakeholders. SEPA's areas of exper�se include unbiased research and 
analysis, convening and facilita�on, report development and wri�ng, and results distribu�on and 
promo�on.   

 
4.2 Project Team 
Peter Muhoro, Ph.D., Chief Strategy, Technology, and Innovation Officer 
Project Role: Principal Investigator and Executive Leadership  
Dr. Muhoro is an accomplished electric u�lity execu�ve with nearly 20 years of experience in the 
energy industry. He is responsible for developing and monitoring long-term strategies related to 
the Coopera�ve's technology systems, new service offerings to the membership and business 
planning. Strategies developed under his leadership will include a technology strategy that 
addresses not only the Coopera�ve's needs of today, but more importantly, the informa�on, 
distributed genera�on, clean energy, emerging technologies and advanced electrifica�on needs 
of tomorrow. Over the course of his career, Dr. Muhoro held several posi�ons working for and 
with electric coopera�ves. He served as the Chief Strategy Officer at Pedernales Electric 
Coopera�ve, the largest distribu�on electric coopera�ve in the U.S. Prior to that he was an 
Advisor at the Coopera�ve Research Network, the technology research arm of the Na�onal Rural 
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Electric Coopera�ve Associa�on. He has been a principal inves�gator, technical lead, and program 
manager on several grant funded projects including the NRECA flagship program Solar U�lity 
Network Deployment Accelera�on (SUNDA) that was DOE funded. He has previously launched 
several small businesses focused on energy analysis, botom of the pyramid issues, and poverty 
reduc�on through efficient electrifica�on. He serves on the boards of the Smart Electric Power 
Alliance, GridWise Alliance, U�li�es Technology Council, VA Renewable Energy Alliance, as well 
as other advisory commitees.  
 
John Arp, P.E., Chief Engineering and Grid Operations Officer 
Project Role: Executive Leadership and Design, Engineering, and Construction Oversight 
Mr. Arp is REC's Chief Engineering and Grid Opera�ons Officer. In this role, he oversees system 
planning, engineering and technical services, ensuring the successful implementa�on of the 
Coopera�ve's strategic plan. Previously, John served as the Coopera�ve’s Western Regional 
Managing Director, where his key responsibili�es included providing leadership for the regional 
design, opera�ons, and construc�on teams and coordina�ng with directors and supervisors 
during outage restora�on events. John holds a Bachelor of Science in electrical engineering from 
Tennessee Technological University and is a licensed professional engineer in Virginia and 
Pennsylvania. John brings 23 years of experience in the electric u�lity industry. Prior to joining 
REC, he worked 13 years for Allegheny Energy (becoming First Energy in 2012) as an electrical 
system planning engineer suppor�ng field opera�ons and construc�on. 
 
Christopher Stoia, P.E., Managing Director - Engineering and Power Supply 
Project Role: Technical Advisor and Engineering Management 
Mr. Stoia is responsible for the REC’s engineering department in all aspects of planning, 
coordina�on, protec�on, construc�on and maintenance of the Coopera�ve’s electrical system as 
well as the Coopera�ve’s apparatus and metering. This includes all distribu�on, transmission, 
substa�on and environmental needs, as well as wholesale power, revenue, transmission and 
distribu�on capital and all genera�on and interconnec�on maters. Further, Stoia is responsible 
for: REC’s power supply contracts, billing and purchases; Rural U�li�es Services (RUS) approval, 
planning and construc�on of the Coopera�ve’s construc�on work plan and long range plan; 
managing major storms/outages by establishing mee�ngs to assess the Coopera�ve’s progress 
and formulate plans to address storm requirements; represen�ng the Coopera�ve on 
engineering, genera�on and wholesale power maters internally as well as with the Rural U�lity 
Service, Dominion Energy, First Energy, Old Dominion Electric Coopera�ve, PJM and other 
Coopera�ves.  
 
Jason Satterwhite, Managing Director – Regional Operations  
Project Role: Construction Management 
Mr. Saterwhite serves as the primary managerial representa�ve for construc�on and 
maintenance ac�vi�es. Saterwhite exercises managerial responsibility for engineering, 
opera�ons, and construc�on and for the technical and opera�onal & construc�on services.  
 

   – Director – Energy Solutions and Clean Energy 
Project Role: DERMS, DER and EV Management  
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Rebecca Messerle, Director – Accounting and Internal Controls 
Project Role: Administration of Financial Tasks 
Ms. Messerle oversees the Coopera�ve's accoun�ng staff, direc�ng staff in various audits and 
organiza�onal projects including the Internal Control Assessment and Deprecia�on Study. She 
coordinates the annual financial statement audit, tax returns, and Form 7 submissions, as well as 
maintaining and communica�ng Generally Accepted Accoun�ng Principles (GAAP), and internal 
control guidelines. Rebecca represents REC on the NISC Large U�lity Commitee (LUC) and was 
recently appointed to the Na�onal Society of Accountants for Coopera�ves (NSAC) Electric 
Coopera�ve Chapter (ECC) board.  
 
Larry Andrews, CTP, Chief Administrative and Finance Officer 
Project Role: Executive Leadership and Administrative, Financial, and Regulatory, Oversight  
Mr. Andrews leads the Coopera�ve's interests in finance and accoun�ng, human resources, 
safety, risk, opera�onal support services, facili�es, and procurement. Andrews has more than 30 
years of leadership experience in electric Coopera�ve finance and accoun�ng, as well as the 
banking industry. Andrews is a cer�fied treasury professional (CTP) as administered by the 
Associa�on for Financial Professionals.  
 
Tracey Steiner, JD, Chief Engagement and Consumer Officer 
Project Role: Executive Leadership and Communication and Engagement Oversight 
Tracey provids execu�ve leadership in the Coopera�ve’s marke�ng and communica�ons 
programs, assuring the Associa�on’s voice of its membership resonated across the na�on. 
Tracey’s experience includes func�oning as Senior Corporate Counsel at NRECA. She also advised 
the Touchstone Energy Coopera�ve board and staff, helping to grow and further the brand which 
now serves more than 700 co-ops. For nearly a decade, Tracey served as NRECA’s Senior Vice 
President of Educa�on, Training and Events.  
 
John Hewa, P.E., Dr. Eng., President and Chief Executive Officer 
Project Role: Executive Leadership and Oversight 
Dr. Hewa has more than 20 years of leadership experience in the electric u�lity industry with an 
emphasis in technology and management of public and Coopera�ve power u�li�es. His 
experience also spans technical and execu�ve roles managing electric, water, wastewater, and 
wireless and fiber op�c telecommunica�ons systems. Hewa serves on various board including the 
Virginia Chamber of Commerce, the Fredericksburg Regional Alliance, and Fredericksburg 
Regional Chamber of Commerce. He has previously served on the Board of Directors of the U.S. 
Energy Storage Associa�on as well as the Smart Electric Power Alliance. Hewa holds a Bachelor 
of Science in electrical engineering and a Master of Science in engineering management from the 
University of Tennessee. He also earned his Doctor of Engineering at George Washington 
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University focusing on engineering management, researching and modeling energy storage for 
electric coopera�ves in the PJM structured wholesale electricity market. Hewa is a registered 
professional engineer. 
 
4.3 Prior Experience 
The team has prior experience in managing DOE funded projects. Dr. Peter Muhoro will serve as 
REC’s principal inves�gator on this project. He has experience with several DOE-funded projects, 
including NRECA’s Achieving Coopera�ve Community Equitable Solar Sources (ACCESS), Solar 
U�lity Network Deployment Accelera�on (SUNDA), GEARED, and Pedernales Electric 
Coopera�ve’s solar demonstra�on project funded by the Texas Department of Environmental 
Quality. Rebecca Messerle, Director of Accoun�ng and Internal Control, has experience as the 
financial lead for a DOE SGIG $31 million grant. Tasks included monthly report submission to DOE 
for payment, quarterly repor�ng required by DOE, compiling data for the yearly single audits, and 
cost verifica�on audit performed by DOE independent auditors. REC’s project management 
consultant for this project, The Shpigler Group, has proven experience managing u�lity projects 
across North America with a client list that includes American Electric Power, BC Hydro (Canada), 
Burbank Power and Water, Duke Energy, Florida Power and Light, Pacific Gas and Electric, 
Southern California Edison, Toronto Hydro (Canada), and Xcel Energy. Their experience includes 
several AMI and DERMS implementa�ons and upgrades, including experience with REC’s selected 
vendors OATI and L+G. The Shpigler Group specializes in carbon reduc�on modeling, 
development of key performance indicators, and facilita�ng benefits realiza�on. OATI and L+G 
have extensive experience in deploying such projects funded through grants. SEPA brings a 
breadth of experience in grant funded work and boasts over 100,000 contacts in the energy 
industry. 
 
4.4 Equipment and Supply Chain 
As a USDA RUS borrower, the “Buy American” provision of the Rural Electrification Act of 1936 
(RE Act) requires, to the extent practicable and the cost of which is not unreasonable, that RUS 
Borrowers use loan funds only for such manufactured articles, materials, and supplies as have 
been manufactured in the United States or in any eligible country, substantially all from articles, 
materials, or supplies mined, produced or manufactured, as the case may be, in the United States 
or any eligible country. Supply chain risk is monitored regularly by all affected REC departments 
and was critical in vendor selection. At the time of application, REC’s vendors have expressed 
confidence in the feasibility to install 30,000 – 50,000 meters per year across the service territory. 




