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INTRODUCTION 
 
Today utilities are faced with an ever-increasing number of challenges impacting the industry as never 
before. Customers of all classes, Industrial, Commercial and Residential, demand affordable, high-quality 
power with high reliability to support the demands of a digital economy. As critical services become 
more digital and automated, power disruptions have greater consequences impacting everyone. 
Customers want to generate power from on-site renewables and sell back excess production to the 
utility. They also want options to conserve electricity, check daily usage against budget goals, and charge 
electric vehicles.  
 
At the same time, regulators are developing mandates to increase reliability and renewable energy 
production over time. Policymakers are even discussing fundamental changes to how distribution 
utilities are regulated. In addition, a new focus on the impacts of natural disasters, weather events, and 
cyber intrusions are challenging utilities to improve system resiliency. 

These challenges create new distribution system planning, design, and operation requirements. No 
single part of the utility can address these needs alone. Many utilities have developed Grid 
Modernization Programs as an effective way to approach the complexities and requirements of the 
modern grid. An essential element of any grid modernization effort is the implementation of an 
Advanced Distribution Management System (ADMS). An ADMS combines three formerly separate 
systems: 1) Supervisory Control and Data Acquisition (SCADA), 2) and Outage Management System 
(OMS), and 3) Distribution Management System (DMS). Each would traditionally have multiple 
subsystems and architectures. As a combined solution, an ADMS becomes a single common operations 
platform. It often includes additional advanced operational and engineering applications that could have 
never existed in the formerly separate solutions.  
 
The functionality and capabilities of the ADMS can help ready grid operations far into the future. As a 
result, many utilities implementing ADMS consider it a key business strategy. It is a decision about how 
the utility will operate the distribution system now and into the future since the ADMS provides a 
platform and the functionality necessary for changing distribution system requirements and 
expectations. 
 
This discussion aims to provide those contemplating implementing ADMS with practical suggestions on 
when and how to begin, project definition and planning, and considerations for building a practical 
roadmap and business case for obtaining approval and funding.   
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DEFINING 
 
Deciding when to begin an ADMS project will most likely be dependent upon one or more of a variety of 
internal and external demands. Examples include: 
 

• Requirements for consideration of alternatives to large capital expenditures for system expansion or 
existing system lifecycle replacement are often categorized together as "non-wires alternatives" 

• Regulator and consumer demand for reduction in greenhouse gas emissions 
• Improvements in storm response performance and overall storm communications with customers, 

media, and government agencies 
• A desire or mandate to improve coordination with emergency management and other first 

responders during major events  
• Mandated expenditures on improving system resiliency 
• The proliferation of solar generation and other distributed energy resources negatively impacting 

the ability to operate the system using the traditional, primarily passive approach 
• Anticipated or emerging needs to support electric vehicles and other transportation infrastructure 

projects  

These factors often work to drive the need for an ADMS implementation. 
 

The decision to implement an ADMS begins with a vision of where the utility would like to be at some future 
date based on the demands and other business needs specific to the utility. Many utilities have developed 
Technology Roadmaps that may have identified ADMS as an element of the corporate technology strategy 
and even integrated it into the roadmap timeline. However, in all probability, the overreaching Technology 
Roadmap will likely not include the level of detail required to address the complexity of an ADMS 
implementation. The initial stages of defining an ADMS project are similar to what was done with the 
Technology Roadmap, which begins with the utility's vision of where they are going and how to get there. 
Assuming the corporate vision has been defined and articulated, it is crucial that the ADMS project support 
the corporate vision and address the current business drivers that will shape the definition of the project. In 
project management jargon, this effort will define the "scope" of the project or the project's parameters. It is, 
in effect, the box that holds the project plan, defining what is inside and outside the box. 
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PLANNING 
 
Many utilities that have succeeded in their ADMS journey have recommended that it is vital to start 
planning early, dedicate a lot of resources to the effort and think long term.1 Since the ADMS will be 
expected to serve the corporation's needs over a long period, at a minimum of 10-15 years, it is 
important to understand both the short and long-term needs. But anticipating how business needs will 
change in the long term is difficult, especially when the potential impact of external influences such as 
changes in the political, regulatory, and economic environment are beyond the utility's control.  
 
To manage these potential impacts, one of the most critical aspects of an ADMS is that it must have a 
ground-up design that can adapt and change to accommodate new and changing requirements that are 
impossible to predict in the beginning. This applies not only to the ADMS product but also to the ADMS 
vendor, the approach used to integrate and implement the ADMS. Done properly, this can help mitigate 
the risks of the ADMS becoming a "stranded investment" when future operational needs change. 
 
It is essential to recognize that there are no "silver bullets" or "one size fits all" ADMS solutions. The 
solution must be based on the specific characteristics of the utility. Factors that need to be considered 
include:  
 

• The regulatory environment 
• The service territory size 
• The number of customers served 
• The design of the existing distribution system 
• Weather/environmental conditions 
• The readiness and sophistication of other IT/ OT systems 
• The amount and types of existing field automation 
• The quality of existing data 
• The current business processes. 

 As mentioned above, each ADMS project should begin with a thorough assessment of the utility's 
business drivers and objectives which are the foundation upon which all ADMS functional and technical 
design requirements are based.  
 
IDENTIFYING OPERATING NEEDS AND ISSUES 
 
It is recommended that the initial needs assessment include a thorough review of current and 
anticipated operating problems and the business needs of all stakeholders that the ADMS may impact. 
Requirements identified at this level tend to be more short-term and often include distribution system 
performance during normal and emergency conditions, increasing customer expectations, limited 
resources, operating budgets, workforce turnover and attrition, growing complexity of the operating 
environment, and maintenance and sustainability issues. Like business needs, the list of stakeholders 
will vary from utility to utility.  

 
1 U.S. Department of Energy 
Office of Electricity Deliver & Enemy Reliability 
Insight into Advanced Distribution Management Systems 
February, 2015, Page 8 



 
 

 
© GridBright® 2022  6 
 

 
The stakeholder list that should be included in the business needs discussion includes: 
 

• Distribution system operators and dispatchers who manage electric distribution operations 
during normal operating conditions and emergencies, as well as their managers and supervisors 

• Field workforce for first response and switching, including managers and supervisors  
• Substation personnel, including those responsible for condition-based maintenance. 
• Information technology and communications groups especially including persons responsible for 

crucial enterprise systems that interface with ADMS, such as: 
o Geographic Information System (GIS)  
o Advanced Meter Infrastructure (AMI)  
o Meter Data Management Systems (MDMS) 
o Mobile Workforce Management  
o Customer Information System (CIS) 

• Engineers responsible for: 
o Planning  
o Design 
o System Reliability Improvements 
o Distributed Energy Resource Interconnections 
o Control Room Support 
o System Protection 
o SCADA and Communication Specialists 
o Cyber and Physical Security 

• Emergency Responders 
• Damage Assessors 
• Customer Service representatives who handle the customer-facing interfaces (for example, key 

accounts) and those who directly interface with customers planning to add DER and microgrids 
to the system 

• Media Relations  

It may be advantageous to inform and educate regulators about the ADMS strategy where appropriate. 
Educating them on the technology and benefits is vital as the benefits may not be clear, so involving 
them may go a long way in developing trust and approval. 
 
REPRESENTATIVE BUSINESS NEEDS AND OBJECTIVES  
 
While the specific business needs and objectives will vary widely from utility to utility, many of the 
needs and objectives relevant to an ADMS project fall into general categories. The following list is not 
intended to be all-inclusive but does provide a sampling of general categories and insight into this 
element of planning activities.2 

SAFETY  
 

 
2 Epri – Distribution Management System Planning Guide 

Technical Update 1024385, March 2013, page 3-2 
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Maintaining the safety of the electric utility workforce and the general public is a fundamental and 
essential business objective that applies to all utilities. Therefore, the ADMS should strictly enforce 
safety rules (tagging, permits, clearances, etc.), improve operator awareness that facilitates rapid 
detection of potential safety hazards, and provide mechanisms such as remote monitoring and control 
to perform some hazardous operations from a safe distance.  

COST OF SERVICE  
 
ADMS advanced applications and functions can help the utility achieve the objective of reducing costs by 
lowering electrical losses (efficiency improvements), expanding asset capacity through improved 
monitoring and dynamic equipment rating, lowering equipment maintenance costs through condition-
based maintenance, and workforce productivity improvements such as electronic mapping and 
predictive fault location.  

CUSTOMER SATISFACTION  
 
Another business driver that is common to all considering ADMS is customer satisfaction. Some 
important factors influencing customer satisfaction are the cost of electricity to the consumer, the 
reliability and quality of service, and the utility's perceived performance during emergencies.  
The outage management functions of an ADMS support numerous customer-facing functions that can 
help ensure that customers receive accurate and up-to-date information about ongoing events, 
including an Estimated Restoration Time (ERT) and outage cause. These two pieces of information have 
been demonstrated to improve customer satisfaction3. Today, a public outage map on the corporate 
website is one of the most important customer-facing applications.  

QUALITY AND RELIABILITY OF SERVICE  
 
Another factor that can improve customer satisfaction is reducing power interruptions and other power 
quality issues such as voltage sags and surges. ADMS application suites include numerous functions that 
can improve the reliability and quality of service by rapidly detecting abnormal conditions, assessing the 
cause, and performing automated assessments and corrective actions. An example is the Fault Location, 
Isolation, and Service Restoration (FLISR) function automatically determines the location of a fault, 
isolates the damaged area, and restores power around the isolated area. This function reduces the 
number of customers who see a long-duration outage to those in the immediate area of the damage.  
 
A well-planned ADMS should play a significant role in accomplishing these business drivers through 
improved monitoring and detection of abnormal conditions and should provide a streamlined business 
process for responding to all types of system disturbances.  
  

 
3 https://www.jdpower.com/sites/default/files/UtilityOutageComm_13ExecSumm.pdf 
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SYSTEM OPTIMIZATION 
 
Improving system efficiency using an ADMS is one way to meet new regulatory requirements for 
lowering emissions and meeting customer demands for cleaner renewable energy sources. It can also be 
used to reduce/defer system expansion and capacity additions as part of an approach that considers non-
wires alternatives. In addition, an ADMS may include numerous optimization applications, such as Volt-
VAR optimization (VVO), load balancing, and Distributed Energy Resource Management System 
(DERMS), all of which can help reduce electrical losses and peak demands on the system.  

ASSET UTILIZATION  
 
The pressure to reduce capital budgets can be offset by avoiding or postponing adding new facilities. 
ADMS application functions such as dynamic load balancing enable electric utilities to maximize the 
available capacity of existing equipment, thus reducing or delaying the need for new capital 
investments. 
 
RELATING BUSINESS NEEDS TO ADMS REQUIREMENTS  
 
Once the key business drivers have been identified, the next step is to relate these business drivers to 
ADMS application functions and technologies that can help address these requirements. Some have 
found developing an ADMS Opportunity Matrix to be helpful. The matrix provides easy visualization of 
ADMS Functional Requirements required to address the key business drivers, as shown in the following 
example4: 

 

 
Figure 1 Example ADMS Opportunity Matrix 

 
The next step in the process is to detail each of the selected ADMS functional requirements to explain 
how each requirement satisfies its related business requirement. For example, from the categories 
mentioned above, we will select Cost of Service, which was identified as a method whose objective was 
to reduce costs by lowering electrical losses, expand asset capacity through improved monitoring and 
dynamic equipment rating, and lowering equipment maintenance costs. This description tells us what is 
desired but lacks the "how" it will be accomplished. The "how" is accomplished by the applications and 

 
4 EPRI Report #1024385 pg. 3-6, Distribution System Planning Guide: 
https://www.epri.com/#/pages/product/1024385/  

Enabling 
Function

Asset 
Protection

Safety  Reliability Efficiency Peak Shaving Asset 
Utilization

DER 
Management

Manage 
Events

Data Acquistion & Control X
State Estimation X
Gaphicaly User Interface X
Historical Information System X
Distribution System Model X
topology Processor X
Operator Training Simulator X X X X X X X
On-Line Distribution Power Flow X
Intelligent Alarm Processing X X X X
Control Room Operating Tools X X X
FLISR X X X
Volt/Var Optimization X X X X
Optimal Network Reconfiguration X X X X
Short Term Load Forecasting X X X X
Long Term Load Forecasting X X X X
DERMS X X

Business Requirements
ADMS Functional Requirements
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functional requirements selected. Note that in this instance, Cost of Service, as with most instances, 
there may be more than one application / functional requirement that will be utilized. 
 
In this example, one ADMS Functional Requirements that satisfies the "how" of Cost of Service is 
Volt/Var Optimization (VVO). As mentioned, at this point, a detailed description is provided below: 
The Volt VAR Control and Optimization application function performs numerous tasks that aid in 
lowering the cost of service. VVO determines optimal settings for the voltage regulator and distribution 
capacitor bank controllers that can accomplish numerous objectives, including electrical loss reduction, 
power factor improvement, and peak shaving.  
 
By reducing the number of tap changes and capacitor bank switching operations, VVO may reduce 
equipment maintenance costs and extend the equipment's useful life.  
 
Additionally, ADMS-based VVO enables remote monitoring and operation of voltage regulators and 
switched capacitor banks to verify that these devices are operating properly. Remote monitoring and 
diagnosis may eliminate routine inspections of capacitor banks and voltage regulators. 
This process is repeated for each of the desired applications / functional requirements. From here, a 
more complete and detailed description of requirements is developed by employing use cases. 
It is important to note that multiple use cases likely will be developed for each application / functional 
requirement. For example, in our discussion of VVO above, the description of VVO was applied to the 
Cost Savings category. But VVO also applies to System Optimization as VVO can assist in reducing system 
losses, peak shaving, and addressing voltage and current abnormalities and other clean power 
requirements. So there may be multiple use cases for VVO in general and for every business 
requirement it addresses. 
 
Use cases map how applications and their associated functional requirement will be used by who, when, 
where, and why. The use case process results in a more accurately defined requirement(s) and ensures that 
nothing is overlooked or left out. Use Cases are the blueprint that defines the requirements for building the 
business case and developing an ADMS Request For Proposal (RFP). Additionally, they can assist in vendor 
selection by providing insight into the mapping between product capabilities, use cases, and business case 
components.  
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GAINING APPROVAL 
 
With a comprehensive and detailed list of desired applications, requirements, and supporting use cases, 
it is now possible to address gaining project approval and funding. Primarily this is accomplished with a 
well-thought-out and comprehensive Business Case and ADMS Roadmap.  
 
BUSINESS CASE 
 
Developing the business case is one of the most difficult challenges with an ADMS project. An ADMS can 
be difficult to justify using a business case methodology that compares the cost of the technology to the 
cost savings or increased revenue associated with one or two benefits. It often requires identifying 
multiple potential benefits and the associated savings. It is also prudent to consider that ADMS is an 
automation and optimization tool. It may be possible to do similar functions using other means, but it 
may be more expensive, labor-intensive, or unsustainable over extended periods. For instance, an ADMS 
might be justified based upon the combined value associated with avoided capital expenditures for 
system expansion, avoided losses, and avoided penalties for reliability issues and customer complaints. 
Other utilities have justified ADMS based upon factors such as a method to enable high penetration of 
DERs, or the risk-reducing aspects of avoiding poor customer satisfaction and performance during storm 
restoration. Once implemented, an ADMS offers additional functionality that cannot be realized via the 
traditional path of siloed systems. 
 
Many of the utilities that have implemented ADMS viewed it as a critical business strategy. It is a 
decision about how the utility will operate in the future and the functionality that will be needed to 
meet customer expectations, as well as other system impacts today and those that will occur in the 
future. Many utilities are basing their business cases on the value of increased reliability and societal 
and soft savings, such as enhanced system resilience, better coordination with emergency responders, 
and the system's support for more renewable and clean generation sources.   
 
Many intangible benefits, such as faster outage response times, increased customer satisfaction, and 
increased transparency to customers and regulators, are challenging to quantify. Still, they will likely be 
included in a comprehensive business case. For example, it may be helpful to consider identifying 
efficiencies realized by having an automated system rather than multiple manual processes. For 
example, an ADMS Switching Module can significantly reduce the time to create, review, approve and 
execute switching programs compared to the current manual processes. Another example to consider is 
what value can be placed on how increased reliability or faster recovery times contribute to increased 
customer satisfaction.  
 
Other factors must be considered when performing a thorough cost-benefit analysis. For example, an 
ADMS project has many variables, including the level of integration desired, the degree of data accuracy 
required, the desired functionality, and the size of the distribution system, to name a few. Also not to be 
overlooked are the ongoing operation and maintenance costs associated with the technologies once 
implemented. 
 
CRITICAL DEPENDENCIES 
An ADMS cannot be deployed as an isolated system. It depends critically on other organizations, 
enterprise data, and information systems. The critical dependencies must be put into place first and 



 
 

 
© GridBright® 2022  11 
 

considered when developing the business case. These dependencies can impact the timeline and the 
costs or limit the available benefits.  
 
One of the most critical factors, if not the most important, are the data requirements and ongoing 
maintenance costs of building and maintaining the "as-operated" network model on which ADMS relies. 
Therefore, it is essential to accurately estimate the cost to obtain and maintain the data model integrity 
required and recognize these costs are significant.   
 
Other critical factors include the amount and types of field automation devices that are available, the 
existence of field communications infrastructure, and the ability of the existing Enterprise Service Bus to 
support high volume real-time integration with acceptable levels of cyber security protection and 
system redundancy.  
 
The realization that there are potentially multiple critical dependencies for an ADMS has prompted 
some utilities to conclude that it is best to include projects such as data capture and cleanup, field 
communications, and the creation of a separate operations ESB zone as a separate project included in 
an overall Grid Modernization Program. 
 
 ROADMAP 
 
Developing a roadmap is a necessary exercise that is important not only for implementing an ADMS but for 
determining how the utility can evolve to solve future demands, challenges, and requirements. A roadmap 
will help stakeholders at all levels better understand where the organization is headed, the technology that 
will be implemented, and the value of that technology. An ADMS roadmap is a multifaceted plan that 
addresses the technology, capabilities, and human and financial resources required for success. It also serves 
as an integrated process of identifying, selecting, prioritizing, and managing a portfolio of ADMS 
applications and requirements aligned with the utility's strategic business objectives. 
 
Several models exist on how to create an effective roadmap. One example is the technology roadmap 
framework for grid modernization, formerly Smart Grid, developed by the Electric Power Research 
(EPRI) organization.5 The EPRI model is comprised of five steps. The five steps and their component 
activities are presented below: 
 

1. Vision 2. Requirements 
• Vision & Mission Statements • Use Cases / Workshops 
• Business Objectives & Design • Requirements / Actors List 
• Applications & Technology Vision • Interfaces (Actors) 
• Assumptions • Current Projects & Infrastructure 

3. Assessment 4. Planning 
• Technology Candidates • Stakeholder Engagement 
• Evaluations / Assessments • Leadership Team Workshop 
• Select Focus Technologies • Implementation Plans/Fishbones 
• Gap Analysis • Gate Process Risk Management 

5. Roadmap Implementation  
• Final Roadmap Document  
• Final Report Out  

 
5 EPRI 2012 Technical Report 

Smart Grid Roadmap Guide Book, page 4-2 
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• Governance and Updates  
 
Regardless of the model a utility may select, all roadmap models have similar steps and activities. What 
is important is to devote the time and effort necessary to develop a quality roadmap, so effective 
direction is provided to the organization, so everyone is proceeding in lockstep in the same direction, 
which greatly increases the likelihood that the desired capabilities and outcomes are achieved and at 
the appropriate time.  
 
IMPLEMENTATION LESSONS LEARNED 
 
In addition to the considerations described above, there are several utilities and vendor partners who 
have embarked on implementing ADMS. Following are some of their insights and advice that are helpful 
to consider during planning and roadmap development activities. 
 
 
CHANGE MANAGEMENT 
 
An ADMS involves many business processes, advanced applications, and sophisticated system 
integration concepts that are new to the industry. It is essentially a new way of doing business, 
especially for grid operators. Implementing an ADMS will impact hundreds of existing processes and 
require the creation of new roles to support new tasks requiring entirely different skill sets than before. 
Utilities will need to make major adjustments to their hiring and training programs to ensure they have 
people with the right skills and knowledge to deploy and operate the ADMS. Communicating the 
changes and helping workers learn and understand how to use the new system is critical to the success 
of an ADMS. Change management is a key component of implementing a new ADMS that cannot be 
overlooked.  
 
DEDICATED RESOURCES 
 
Several utilities identified the need for dedicated staff for their ADMS implementation. In addition, due 
to project complexities affecting many areas of the utility, the continuity of Subject Matter Experts 
dedicated to the project's duration was considered to significantly impact project success. 
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ADDITIONAL INSIGHTS 
 
In February of 2015, The Department of Energy published a report based on the ADMS implementation 
experiences of San Diego Gas & Electric (SDG&E), CenterPoint Energy (CPE), Austin Energy, Duke Energy,  
Kansas City Power & Light (KCP&L), and Pacific Gas & Electric (PG&E).6  Among their insights are the 
following: 
 

1. The decision to deploy an ADMS is a strategic initiative that must be championed at the highest 
level in the organization and aligned with the organization's long-range vision. 

2. ADMS fundamentally changes how a utility operates. It requires organizational changes and new 
skills that affect people's jobs, which is never easy. Managing these changes is difficult but 
necessary and is a significant part of an ADMS deployment. 

3. An ADMS deployment requires a dedicated, cross-functional team that works together toward a 
common goal and has the support of top management. (We heard the word cross-functional in 
almost every discussion.) 

4. Making the business case for an ADMS requires thinking differently about the cost-benefit 
analysis. Often, it is not only hard cost savings but soft savings, such as cost avoidance and 
increased customer satisfaction, that need to be included in the decision to deploy an ADMS, 
and these can be difficult to quantify. 

5. ADMS is a nascent industry that lacks mature, field-proven vendor products; however, the 
technology is evolving, and vendors are an integral part of the process and must be viewed as 
strategic partners. 

6. Integration is difficult. Utility operating systems were traditionally custom-built over several 
decades. As a result, integrating new systems, or getting them to "talk" to each other, is 
complicated and requires an information technology foundation that can support each 
component of an ADMS. 

  

 
6 Voices of Experience 
Insights into Advanced Distribution Management Systems 
U.S. Department of Energy 
February, 2015, Page 6 
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CONCLUSION 
 
The decision to implement an ADMS is a major long-term endeavor that is complex, costly, and requires 
commitment and leadership from all levels of management. It will require planning, roadmap 
development, identifying and specifying requirements, and nontraditional approaches to business case 
development. Additionally, the ADMS dependencies, such as data collection and cleanup, must be 
analyzed. 
 
A detailed functional requirement assessment based upon specific business drivers will define what 
needs to be included in the ADMS and what functions are not necessarily based upon unique 
circumstances. Tight scope control and requirement specificity increase the chances of a successful 
ADMS that can realize what is envisioned.  
 
Developing use cases that map how information will be used—by who, when, where, and why—will also 
help to define requirements accurately and help ensure that nothing is forgotten or left out. Use cases 
are the blueprint that helps define the requirements for an RFP and determine pricing and deliverables 
once a vendor has been selected.  
 
Making the business case is one of the most significant challenges associated with ADMS. An ADMS can 
be difficult to justify using a traditional business case methodology that compares the cost of the 
technology to the cost savings or increased revenue associated with the benefits. In addition, time 
frames for implementation tend to be long. As a result, ADMS needs to be viewed as a business strategy. 
It is a decision about how the utility will operate in the future and the functionality that will be needed 
to meet customer expectations. Many utilities based their business cases on the value of increased grid 
resilience, improved reliability, large growth in new distributed energy resources, reduced risks 
associated with cyber intrusions, and other potentially rare natural disasters such as unprecedented 
storms, wildfires, and earthquakes.  
 
Developing a road map is a necessary exercise that is important not only for implementing an ADMS but 
for determining how the company will need to evolve to meet future business requirements and 
pressures from various stakeholders. A road map will help all internal and external stakeholders better 
understand where the organization is headed, why ADMS is needed, and its value. In addition to the 
technology and capabilities, the roadmap identifies the human and financial resources that will be 
required. 
 
Performing the tasks associated with planning and ultimately gaining approval and funding to 
implement an ADMS can be overwhelming. GridBright can help. Want to learn more about GridBright's 
ADMS and other Grid Modernization strategies, planning, and support offerings? We assist utilities in 
achieving business objectives through a unique blend of industry expertise, innovative focus, business 
strategy, thought leadership, and industry-recognized methodologies. For more information, contact us 
at info@GridBright.com. 
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