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Pat Brown (00:00:30): 

Welcome, everyone, to what we anticipate will be an engaging and insightful conversation among 
utilities and vendors from literally around the world, on the topic of distribution grid model data 
management. We are thrilled that you have been able to join us. 

Pat Brown (00:00:49): 

I am Pat Brown and I work at the Electric Power Research Institute and have been collaboratively 
running our grid model data management efforts here at EPRI, along with my partner in crime, Randy 
Rhodes. 

Pat Brown (00:01:07): 

Today we have a lineup of folks here to talk about grid model data management from their perspectives. 
We've got a couple of folks from EPRI: Matt Wakefield, from our ICT program which is where all of our 
grid model data management work originates out of. And Lindsey Rogers from Distribution Ops and 
Planning whose members hopefully are the folks who benefit the most from this kind of work that we're 
doing. 

Pat Brown (00:01:38): 

We have three people speaking to the utility perspective. We have Del Stevens from Con Ed. We have 
Richard Mueller and Dan Bowden from DTE, and unfortunately our slated speaker from Southern Cal, 
Vidyod Mavilavalappil, isn't able to make it today. He's got some serious family health issues going on. 
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So, in his stead we have Greg Robinson from Xtensible who's quite knowledgeable about the activities 
that Southern Cal has undertaken in the domain of network model data management. 

Pat Brown (00:02:18): 

So, after our utility speakers, we'll have a quick break and then we'll hear from each of our vendors in a 
lightning round of five-minute presentations on what the grid model looks like from where they stand. 
And we'll have plenty of time for Q&A at the end. 

Pat Brown (00:02:42): 

Just some mechanics here. You guys have come in muted, but you are able to unmute if you need to. 
Although we are planning to use the chat function, because there are so many of us on the call, as our 
primary Q&A and conversation mechanism. We actually have our entire technical team on hand today, 
and they'll be monitoring the chat, responding to questions as we go. So, if you haven't already, please 
open up your chat and introduce yourself there, if you would. So, getting started on this technical stuff. 
Before I turn the talking over to Matt Wakefield, I want to just to take a few minutes here at the 
beginning to just set context. We have utility folks on the call who have been with us on our GMDM 
journey for literally years. We have vendors that are thick in the middle of working with us in the GMDM 
vendor forum. 

Pat Brown (00:03:49): 

We also have a number of utility folks that we know have significant interest in the topic, but that we 
have never directly worked with. So, I thought it would be a good idea to provide just a little bit of 
background to the conversation so everyone can understand how we arrived at the moment of this web 
webcast. 

Pat Brown (00:04:09): 

So EPRI has been looking at network or grid model data management inside the electric utility for more 
than eight years now. We started in transmission and expanded about three or four years ago into 
distribution. The story in both the T and D domains is basically the same, it has a story line that goes 
something like this: grid model data is essential to the planning, protecting and operating of the grid. 
The data that comprises network models comes from multiple sources across the enterprise. It's used by 
multiple consumers across the enterprise. 

Pat Brown (00:04:48): 

And because of that, its management really needs to be at an enterprise level. The stuff we want to 
manage at an enterprise level is complicated stuff. Not only is it sourced from a number of different 
areas, but even for the same piece of network model data, can and does legitimately come from a 
different source at different times. When you look at the consumer side, oof, every consumer wants a 
grid model, but some of them want different extents from others, different levels of detail, different 
kinds of data, and probably most significantly of all, models that represent different points in time. So, 
it's a complex source and the consumer side of the picture is made all the more difficult by the fact that 
when that grid model is delivered, it has to be electrically logical. It has to be a good solid starting point 
for a power flow. So, it is a complicated story. 

Pat Brown (00:05:56): 
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The focus of our work, then, about this complicated data has been about the creation of an information 
architecture that the electric utility industry can use such that any utility would be able to design a solid 
management solution for its complex grid model data. And I'm not going to go into the details of the 
architecture here today, but I did want to share a couple of foundational concepts related to it. 

Pat Brown (00:06:29): 

The first is the fact that our architecture views the problem space and the solution design from a 
business function -- not application components -- perspective. This kind of business function view of 
the world makes it so that the architecture can be applied to any utility. It also, second thing, uses a 
building block approach to organizing the data and the building blocks subdivide the network model 
information by grid extent, by type of data, and by changes over time. And the building blocks are what 
actually enable the easy construction of complete network models. They are the unit of data exchange 
between applications within a utility. They are what the interfaces that a vendor writes to are based on. 
And yes, by the way, they are also constructs in the Common Information Model. 

Pat Brown (00:07:35): 

So, our work on this architecture has been enabled by two really important projects. The first is a utility-
focused project that really helped us understand requirements and allowed us to take a first cut at the 
architecture. The second is a vendor-focused project that is letting us get good vendor feedback on the 
sort of implementability of the architecture, and will also ultimately lead to an interoperability test that 
will demonstrate its usability and validity. So, as I had mentioned, we're thick into conversations with 
our GMDM vendor forum folks. And in the course of some of these meetings with our vendors, as we 
were earnestly trying to convey massive amounts of information about the GMDM architecture, or 
about the finer points of the CIM, there was one question that kept coming up from the vendors that 
they had to ask us repeatedly before we “got” it. And the question was, "What's the utility business case 
for this again?" And we thought, well, but that’s so obvious, of course we didn't spend time talking 
about that. Well, it's not so obvious. The utility view and the vendor view of grid model data come from 
two very different perspectives. And that is the genesis of us sponsoring the webcast here today. So, 
with that lengthy introduction and context setting, I'm going to turn it over to Matt Wakefield. 

Matt Wakefield (00:09:25): 

Hi, Pat. I'm sharing my screen now here; you can see it. All right. Welcome everybody. So, I'm the 
director of our Information, Communication and Cybersecurity research at EPRI and have been with 
them for 13 years and was with a utility in Wisconsin for 16 years before that. I also recently had the 
honor of now leading the ICT program. So, I'm looking forward to that. But I'm going to bring it up a little 
at a higher level and just talk about, I think, the grid model data management effort that's been 
underway as a good example of the strategic importance of architecture. So, I'm just gonna just to try 
and reinforce some of the messages that Pat had said. I want to talk a little bit about those from just 
some foundational software architectural practices. First of all, your architecture represents your 
earliest design decisions. And you can think about building a house as well, but these are hardest to 
change later. 

Matt Wakefield (00:10:29): 

If you think about your foundation, the architecture or whatever it may be, it is difficult to change after 
the fact and it's most critical to get right, to gain all the benefits of that design. And it serves as your 
communication vehicle among stakeholders, which in the GMDM case, there are many stakeholders. So 
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as part of that architectural consideration, it's your first design artifacts that address performance 
modifiability, reliability, and security. And I think with the grid model data management for distribution 
systems, I think these attributes of performance modifiability reliability, security are very, very relevant 
to some of the goals. And this last one I think is extremely important because -- and this is really key -- 
reuse, transferrable, reusable abstraction of the data that's produced. So, building on that right 
architecture paves the way for system success. And this is a quote from a Carnegie Mellon paper from 
back way back in 2003, “The wrong architecture usually spells some form of disaster.” 

Matt Wakefield (00:11:42): 

Now I'm not saying we're in a disaster, but architectural debt is a term we like to use. And I think we're 
seeing a lot of cases where we're trying to get ourselves out of the architectural debt that has been built 
by these we'll call them “silos of excellence”. If possible, we'll use that term. I keep it on a positive note. 
And so, thinking of some attributes and a simple example as an electrical outlet, bear with me as I try to 
explain this from a perspective of an electrical outlet. How can you architect a plug, not knowing what 
products will use it? This was a reality in the early 1900s; the first patent for the outlet came out in 1903 
and there'd been various variations. The use of electricity was primarily used for lighting. Although 
people saw innovations and they creatively came up with solutions on how to connect to that Edison 
socket to power many other things. 

Matt Wakefield (00:12:51): 

And it created hazards. Building on this, how did this enable innovation for new products? What you had 
was a standardized interface. It didn't matter what the source of the power was. Doesn't care if the 
power was coming from a coal plant or renewable plant, nuclear plant, it had some basic requirements 
and followed some very simple architectural principles, the principle of least knowledge: what is the 
minimum amount of information in that standard that you need to provide a function? The more 
knowledge that you have starts adding complexity. So, what is that minimal principle of least 
knowledge, and then also separations of concerns. If I've got a toaster, I don't care where the power is 
coming from. I just need to power the outlet. These are very simplistic, probably overly simplistic, for 
the very complex situation of grid model data management but having these standards for 
communicating with devices and systems without concern of their future function and enabling the use 
of data regardless of the source of data for future functions is a key important aspect of the grid data 
model management. 

Matt Wakefield (00:14:12): 

And the last, this is something you're probably all very aware of, but the last thing I just want to mention 
on the value of data and I'm going to compare it to Robert Metcalfe's law. So, he came up with 
Metcalfe's law when he was actually selling the first versions of ethernet and fiber optic cable. His saying 
stated that the value of a communication network is proportional to the square of the connected user 
users or devices. And if you think about the communication network, essentially, it's the data or the 
information that is being provided out of that. Simple example, two phones, two connections. So, if I 
had a phone and my mom has a phone, I can talk to my mom, but there's nobody else who's going to 
get value out of that. Now you go to five phones, and you go to 10 connections. 

Matt Wakefield (00:15:02): 

So now I can start reaching out to my family. Going to just 12 phones -- now you've got 66 connections. 
So, you can see the proportional gain in connections and the value associated with that. The more 
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connections, the more value, that was kind of a key message of that. And we can all think of examples 
like that, the internet, even using the phone system, when we are able to use that same infrastructure 
for fax machines way back, and with the grid model data management; you now have the additional 
value that I think you're going to hear about is the network effect. That value is dependent on the 
number of users. So if you've got data that's difficult to access, difficult to get to all the variety of users, 
the value is limited when you can get that data to the right people at the right time easily, you get that 
network effect of more value. 

Matt Wakefield (00:15:53): 

So, this is very much aligned with our ICT program, roadmap and vision. It covers a broad range of 
things. The GMDM actually will touch on a variety of assets and things. And our overall theme in the ICT 
program is to have that strategic enabling infrastructure to pave the way for success. That was kind of 
the message of that Carnegie Mellon paper. So that's my brief introduction. Hopefully you get all excited 
about the opportunities and the barriers that you're breaking down and the things that you're going to 
hear from Pat and the great team here. And I will stop and turn it back over to you, Pat. Pat, are you 
there? I'm not hearing you if you're there. 

Pat Brown (00:16:53): 

Sorry about that. Talking to a muted phone. I was just asking Lindsey if she wanted to go ahead and grab 
the screen and give us a bit of a perspective from the P200 point of view, the distribution operations and 
planning program. 

Lindsey Rogers (00:17:12): 

Yes, certainly. My slides are loading up now. So hopefully here in just a moment, you will see them pop 
up. Hi everyone. I'm Lindsey Rogers. I manage our distribution operations and planning program. Happy 
to be here today on this very important topic for our distribution operators and planners. I think Pat and 
Matt both gave a great perspective and setup here in terms of the importance of the work that's going 
on in this effort. And I just wanted to layer on top of that, the perspective from distribution utilities, 
what they are faced with currently, and how this effort supports distribution utilities going forward, 
specifically in the planning and operations component of the work. So obviously distribution utilities are 
going through a lot of grid modernization activities right now. 

Lindsey Rogers (00:18:10): 

Utilities are all in a different place when it comes to modernizing their distribution system in terms of 
their starting point and in terms of maybe their ending point, but all utilities are going through 
modernization efforts of their distribution system. You see some of the drivers here on the slide in terms 
of what may be moving people down the modernization path -- a big range. It could be anything just 
from aging infrastructure that needs to be updated to things like decarbonization. So, there's a range of 
things that are pushing utilities down the modernization path. All of them have similar goals in mind 
though. It's making the distribution system more reliable, improving reliability, improving resiliency from 
extreme weather events, looking at creating a more flexible distribution system as changing resources 
are being integrated onto the distribution system, improving safety for customers as well as looking at 
things like affordability for customers. 

Lindsey Rogers (00:19:18): 
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So, all with common goals in mind. But all maybe with a little bit of a different driver in terms of how 
their distribution system is modernizing. There are a lot of different pieces to modernization for 
distribution utilities. You can see them there on the left side of the screen -- everything from the assets 
themselves. So, I mentioned that aging infrastructure, so updating their grid infrastructure, looking at 
the supporting technologies like our telecom systems, IT systems and cyber infrastructure, digitalization, 
which is obviously a topic for this conversation today, just around the data and modeling requirements, 
planning and operations. So that's pretty much all the pieces of planning and operations for distribution, 
everything -- the data they're using to the tools and analytics that they're having to perform to the 
technologies that are being developed. And the workforce is another component of that in terms of  
what skillsets are required to support these modern technologies on the distribution system. 

Lindsey Rogers (00:20:27): 

Within planning and operations for distribution, I wanted to just touch on what that really means for the 
distribution utilities within the planning component, really looking at integrating new resources and 
designing a more flexible distribution, but doing that in such a way that we're still ensuring safety and 
reliability for customers on this system. And you can see I've called out a range of different types of 
things that are new requirements for distribution utilities within planning, the processes and criteria 
themselves. So, the planning criteria is beginning to change, the design criteria they're using to be able 
to consider new resources like DER on this system. That includes things like DER interconnection 
practices themselves and how those resources are being integrated. The tools and analytics is a very big 
bucket in terms of the planning component, everything from the forecasting of what the system may be 
accommodating, both changing load profiles, as well as integrating new DER resources and forecasting. 
How much of those resources are going to be on the distribution system? And, in a more granular way, 
looking at the distribution system to understand things like hosting capacity. How much of a new 
distributed resource that the system is going to accommodate without causing an impact on the system 
in terms of voltage, thermal, protection considerations. Looking at non-wires alternative solutions 
versus traditional planning alternatives brings a whole new set of requirements to the planning 
perspective. 

Lindsey Rogers (00:22:14): 

And then doing larger scenario assessments: Risk-based studies looking at the distribution system on a 
much larger scale, a much more complex scale than maybe they have traditionally. I mentioned DER 
electrification is another big component of that. That could be changing loads as well as EVs (electric 
vehicles) coming onto the distribution system and any other distributed energy resource. How to 
consider that within the planning process. How much of it will there be, what will its behavior look like 
and how does that impact my planning decisions? So being able to consider that within the studies that 
are being done. None of that mentions the fact that the system is becoming a lot more automated, a lot 
more active. You can see there on the right side. So, with distribution automation and distribution 
management systems being installed and invested, we can't just think about that from the operations 
perspective. 

Lindsey Rogers (00:23:06): 

We have to think about that from the planning perspective as well, and how to best site those devices 
and leverage those technologies effectively and be able to look at a grid that can be configured 
dynamically based on different scenarios in real time. How do we plan for that and do the studies 
around that? And then there's also the integrated planning component. So now starting to roll up the 
distribution system planning viewpoint to the transmission and generation side as well. So looking 
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across the entire system and planning in a more integrated fashion that requires more data, more 
granular information as well as the ability to run those assessments on a larger scale -- looking across 
thousands, hundreds of thousands of meters at a time -- which is different than what's been done 
traditionally. 

Lindsey Rogers (00:24:02): 

Same thing when it comes to the operation standpoint, a lot of investment and changes being made in 
order to be able to operate the system more reliably safely and more dynamically than we do today. I 
mentioned distribution automation and DMS systems; that includes things like DER management 
systems. So, a lot of new control and management systems being deployed in order to be able to change 
the way that operators interact with the distribution system on a real-time basis. A lot of changes within 
the control centers themselves. Many utilities looking at modernizing how their control centers are sort 
of designed and that can be everything from the visualizations they have within the control center with 
video walls and displays, to how their operators are interacting with those different control systems on a 
day-to-day basis, to the roles that they have within the control center to manage that more active 
system. 

Lindsey Rogers (00:25:06): 

Situational awareness is a huge component as well, obviously, with more devices on the distribution 
system, more control the distribution system. That means a lot more data and a lot more management 
of that data so that the operator can make a decision. So, one of the things for distribution operators is 
that balance of more information, but also what information do you need to see to make a decision at 
that moment? So, a lot of work being done around improving situational awareness for operators as the 
amount of information coming into the control center is increasing. So that gives you just a little bit of a 
sense of some of what modernization really means for planners and operators on the distribution 
system. And what that really boils down to is just a lot of change on the distribution system, a big 
transition from where planners and operators are today to where they're going to need to be in the 
future. 

Lindsey Rogers (00:26:09): 

And in terms of the methods, the analytics, the tools that they are using -- some examples of this are 
really on the slide in terms of what that really means for the capabilities that they need to have. 
Planners are moving from a situation where they may be looking at doing studies on a feeder-by-feeder 
basis, only needing to look at peak load considerations to having to do more system-wide analysis and 
looking over time and location, looking at a much more complex type of study to be able to consider 
some of these new resources, maybe having more visibility into the edge of the system and how 
customer resources maybe need to be considered and incorporating that within planning studies. So just 
a big step change there. 

Lindsey Rogers (00:27:05): 

And operations covered several of these, but it's really looking at improving your visibility, increased 
controllability of the system, managing real devices. And what we're seeing is, as utilities are starting 
down the path to kind of transition into these new advanced capabilities, they're realizing a lot of the 
challenges that are going to be associated that with that. Sometimes we see that when utilities start to 
go do things like system-wide hosting capacity analysis for the first time, the most challenging piece of 
that and the most time-consuming piece of that initially is just getting the models ready, getting the 
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models up-to-date, maybe where they didn't have them before. And then doing the analysis is the 
second step. And that usually is the faster step. Getting the models ready can be a challenge. 

Lindsey Rogers (00:27:54): 

And the operations side, similar sort of stories as we deploy on these new technologies, start to get 
more visibility on the distribution system. [We] start to realize, okay, maybe the data that we had 
coming in or the data we thought we were seeing on certain parts of the system in terms of what's 
coming into our DMS, maybe it's not as accurate as we thought it was. Or it looks a little bit different 
now that we have this better monitoring at the end of a feeder that we didn't have before. And so we're 
seeing that there's just more verification needed from the field in terms of the devices that people are 
having within the control center today. So, this is really where the digitalization component of all of this 
comes in. 

Lindsey Rogers (00:28:37): 

When we think about digitalization, it's really bringing that new data, this new information, together 
with operations and planning and helping inform decisions, helping provide actionable information for 
planners and operators -- that can be anything from the AMI data on the SCADA systems, the GIS 
systems that provide the model, and then everything to the actual management side of that as well. And 
that really is sort of a key component to how we see distribution utilities sort of making the transition 
from where they are today to where they're going to need to be in the future. 

Lindsey Rogers (00:29:16): 

And when we talk about digitalization specifically within ops and planning, we really look at it as three  
key areas. The first is the data itself. So, there's a lot more granular information that needs to be 
captured on the distribution system in order to be able to do the types of analysis and have the types of 
situational awareness that's going to be needed in the future. So, there's a lot more information that 
needs to be captured on the grid edge. The good news is that that information is really becoming 
available. And in a lot of cases, more information than ever before in terms of the system and the 
customer behavior. But this really is a double-edged sword for us in the distribution system, because it 
can really become overwhelming very quickly. It's a lot more information than before. Maybe we 
haven't had to have the processes in place to manage that, so it can become a daunting task. 

Lindsey Rogers (00:30:16): 

The second piece of it is the models. Models are critical for informing and enabling planning and 
operations decisions. It's really a digital representation of the system. The feedback that we get is that 
this is the most time consuming part of doing some of the studies and the required tasks that are going 
to be needed in the future. Getting the models built out that capture the breadth and the depth of the 
distribution system. It's not something we've had to do before in the past on the distribution system. 
And we're going to have to have that now to be able to enable these future things. 

Lindsey Rogers (00:30:54): 

Then the last piece is the analytics themselves. This is really just making the most effective use of that 
data we possibly can, using the data and the models to inform decisions for both planners, in the  
outward timeframes, as well as operators in the real-time sort of control center decisions. 

Lindsey Rogers (00:31:16): 
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So, these components are really all central to and enable the distribution utility moving forward with 
leveraging these modernization advancements. And distribution's a little bit unique from the case of 
transmission in its scale. The distribution system is just very immense in scale. We talk about the 
breadth and the depth of distribution system all of the time when we talk about modeling requirements, 
because for a distribution utility, this could mean thousands of feeders across their system. And you can 
see, it's kind of hard to see in that slide there, but you can start to see the numbers and how this really 
adds up in terms of customers and meters and substations and transformers, to be able to get that 
information built out and something that can be maintained over time, it's a daunting task. 

Lindsey Rogers (00:32:14): 

And that's not to mention the depth of the system and being able to get out to the edge of the grid, 
bringing back specific metering and other sensing that that may be available to bring that granularity 
down to the customer that we haven't had before. It's a large task ahead of us, and it's not just doing 
that once, it's doing that on a reoccurring basis. And so, I think my last parting slide here as we get into 
the discussion today is really the opportunities around the digital transformation, around bringing this 
topic with distribution operations and planning. It’s really a better understanding of the grid model data 
requirements, what do we need, what will operators and planners need, to be able to, in terms of their 
models, improve the quality and completeness of the data that we have over time? 

Lindsey Rogers (00:33:12): 

Leveraging new data sets that we may have coming in and then creating that efficient process and 
framework to be able to do that on an ongoing basis, just like we do any other distribution asset. Being 
able to keep up with the data, manage the data and the models over time. It's just absolutely critical to 
planners and operators being able to leverage these technologies going forward. And we see these kind 
of three key steps as the areas of a lot of good opportunities to work on advancing the grid model data 
management and the distribution space. So, with that, Pat, I'll hand it back to you. 

Pat Brown (00:33:53): 

Very good. I guess I would like to take just a few minutes here and ask folks if there are questions for 
Matt or Lindsey. I would just say that Lindsey's presentation was just a pretty darn effective call to 
action, right? All the compelling arguments about why it is important to do the kind of work that that we 
are doing. Although I have to say that I certainly get a case of weak knees thinking about just exactly 
how daunting the challenge is for distribution utilities. Do folks have questions? Are there questions in 
the chat? I would, at this point, I just encourage you. We'll give it just a few minutes. If you want to open 
your mic and ask a question, please go ahead. 

Al Contreras (00:34:56): 

I guess I'd be interested as you talk about defining your requirements and then improving your data 
quality and completeness. What are your processes? Do you have automated processes? How are you 
approaching the problem? It is daunting. That's why I asked it. 

Lindsey Rogers (00:35:20): 

Yeah. So I think that question was for me, and this is one of the things that we are doing right now, 
actually working together with our operations and planning and ICT teams and looking at working with 
our members to actually sit down and say, okay, for different planning studies that you might need to be 
doing, for different operational applications that may need to be running, what types of data, what 
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types of information, what does the model require? In some cases, there's things that are going to be 
needed for all sorts of planning, every planning study that you do. And other cases, it may be that you're 
going to need to have some additional considerations, maybe some different time or spatial 
components that must be considered that you have to make sure the model captures. 

Lindsey Rogers (00:36:15): 

So I believe we have a report maybe from last year where we start to outline some of those things --  to 
really say for different use cases for different applications, what are the things that the model needs to 
have to be able to answer that specific question. To start to map that out and say, okay, now here's the 
information that we need, and here's what the model needs. And then how do we best manage that and 
provide sort of the maintenance of that information over time, given all of the different maybe data 
inputs that, that may be coming from, etc. So there's not a silver bullet answer to that question, but I 
think it's a case of going through the process of mapping out what those requirements are for the 
different use cases that the data will be used for. 

Pat Brown (00:36:59): 

I wonder, Randy, do you want to quickly weigh in on the joint work that you're doing and the geospatial 
informatics and the P200 program? 

Randy Rhodes (00:37:15): 

Absolutely. Some of the utilities on this call are involved with our 161H program. It's one of the project 
sets underneath Matt's supervision, and this is targeted at GIS professionals, particularly, and we have a 
cross-discipline project where we're partnering with P200. We published a document last year focused 
on helping planning engineers talk with GIS professionals and vice versa. We approached it in a kind of a 
unique way of serving both sides and pulling together those perspectives, and then bringing that all the 
way down into setting up for requirements. This year we're looking at those requirements in more 
detail, particularly looking at validation and verification methods on both sides of the aisle. Then, of 
course, that feeds into the discussion we're having today in the future. We'll be able to improve on what 
we're coming up with at the moment. So, any more questions on that? Just reach out to me. 

Pat Brown (00:38:27): 

Good. Okay. I think with that, we'll move ahead to getting some of the perspective from our utility folks. 
So Del, if you would like to grab the screen and introduce yourself, that would be great. 

Del Stephens (00:38:52): 

Okay, everyone. Hi, I'm Del Stephens. I'm the project manager of DERMS over at Con Ed. And so what I'll 
be sharing with you folks today is the perspective that we had on DERMS and grid model management. 
Can someone confirm that you can see my screen? 

Pat Brown (00:39:27): 

Yes, sir. We are seeing. However, the presenter mode of it and not the presentation side of it. So you 
need to swap, right. Swap monitors. 

Del Stephens (00:39:50): 

And how's that? 
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Pat Brown (00:39:53): 

Perfect. 

Del Stephens (00:39:54): 

Okay, great. Excellent. All right. Great. So, at Con Ed, we, like many utilities, recognized that these DERs 
are going to be crucial to how we plan and operate the grid. So, in our rate case, we propose a crawl, 
walk, run method, where we would focus on some of the key additional elements of DERMS and to limit 
our risks. We would use a proof of concept. The thought is we can build out a proof of concept, a pilot, 
and then a full enterprise DERMS. So back in 2019, we did a DERMS proof of concept and we chose one 
network and we took a single day, a peak day. We said to ourselves, what would have happened if we 
would have had DERMS on that peak day, which was June 22nd, 2018. 

Del Stephens (00:41:00): 

And just a little bit of background on the White Plains system. It's an amalgam of a mesh network. We 
have a distributed automation overhead, and we have primary mesh system. So, in that one network or 
district, there was a representation of all of the network-style topologies at Con Edison. So, to our 
surprise, we recognize that, or I just say, we modeled out. And we found out that when the solar PV was 
available, that our overall demand went down, but then as the sun started to set, we started to see the 
loads grow. And that's your classic duck curve. In fact, we even found constraints on our system or 
overloads that we didn't even know were there. So now, as we started to vet out this proof of concept, 
we started to think or ideate, how can we solve some of these issues? 

Del Stephens (00:42:16): 

So, we started to look at what options are there. Say there was a constraint on a DA-style feeder or 
circuit, right? It'll take a combination of DER devices or schemes to solve that overload. For example, we 
could install a battery, or we can shift say power factor using some SCADA-style circuit, or equipment 
that'll help us to mitigate these overloads, I'm thinking capacitor. What we ended up doing was asking 
ourselves some serious questions. If we were to have a battery, and we look at the vendor landscape, do 
batteries play a part in the ADMS or is it in the DERMS system? Then we start to think to ourselves, does 
it even matter? Say, for example, if the sun is out and a specific circuit had PV or DER's, would we ask 
our users or the folks who are acting as our DSO employees to run DERMS when the sun is out, and then 
when the sun starts to set, we'll use ADMS and then does that even make sense? 

Del Stephens (00:43:53): 

So based so far off of our POC, we started to understand that we have to rethink the way we approach 
ADMS and DERMS. With a rate case that was coming up, we had to show a definitive plan to tackle 
these challenges that we're facing as a utility. So, we took the specific initiative to focus on use cases 
and not acronyms. What do I mean by that? Well, if you focus on acronyms, so example DERMS or 
ADMS, that's not clearly defined, and you may not be actually able to solve some of the use cases. So, 
we recognize that is important for us to distinguish what use cases do we have at Con Ed, and then how 
can we align ourselves with the New York and federal requirements? 

Del Stephens (00:44:58): 

To simplify things, we broke it into two distinct categories, assets we own and assets we don't own. And 
our assets we own, you think of reclosers, your DA-style equipment, maybe it’s capacitors and 
overhead-style regulators. And assets we don't own -- that's your distributed generation and energy 
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storage. For each of these categories, we will need some form of grid-edge hardware or grid-edge 
equipment to manage those assets. Then we need some from an IT solution or software. Then we need 
the same for assets we don't own. There has to be some sort of grid-edge hardware and then some sort 
of software or IT solution to help us to plan and operate these assets. So, we started to move from the 
proof of concept on into an actual pilot. So, in New York, our version of FERC 2222 goes live next year. 
While we recognize we won't be able to set up a full DERMS system, we can put in place some of the 
foundational needs to meet or accommodate those requirements. 

Del Stephens (00:46:23): 

What you're seeing here essentially is the assets we don't own in purple and a system to aggregate that 
info and then assets we do own in green and the aggregated information. Right? Many key concepts are 
to take siloed information such as your CIS or your queued work management systems, or say the 
interconnection portal, and to take all of that info and put it into a single location for reference. The 
thought is once the FERC order, or I just say, the market, goes live, when an aggregator signs up and 
they have an actual DER portfolio, they can manage it at the Con Edison aggregation portal. But as 
they're managing their DER assets or their DER portfolios, that info is going into this operational DER 
asset datamart or data repository, so that it's available for use with the most up-to-date information. 

Del Stephens (00:47:42): 

So, if you had DER interconnected five years ago, and that data is kind of stagnant, the portal will give 
you more up-to-date data. That's the items in purple. Then we had to understand how will these DER 
assets affect the grid that we have, and that's where the network model comes into play. So, we broke 
down the model into two pieces: an as-built layer, and then an as-operated layer. So, the as-built layer, 
that's sort of in the New York world, we have constant burnouts. And as a result of these burnouts, we 
have a change to the system, but we may not have a customer outage, right? So, in the underground 
system, a burnout or a losing a transformer does not exactly equate to an outage of a customer, but we 
do have to track the actual as-built of the current configuration of the model. 

Del Stephens (00:48:57): 

So, taking information from our work management system, we will understand what is the current 
topology of the network. Then we would take that current topology and take a look at what has been 
operated or what we call our as-operated model. If you look at information such as your historian-style 
database or an outage scheduling system, or your OMS, you can understand which SCADA-operated 
devices have actually been operated. So, if you think of a normally closed switch, well, is that switch 
closed or is it open? Once we understand these two things, we can then use that in a load flow tool and 
understand the constraints that we may be seeing in either a plant right there, day-head style, or in real 
time. This slide here is my last slide, but I'm breaking down the 18 use cases. 

Del Stephens (00:50:07): 

For simplicity, I color coded it. The items in green are the use cases, which we say are foundational, 
meaning, if we go the typical route of say ADMS and DERMS, these items in green would be the 
information or the modules that would be shared in between any system, whether it's an OMS, a 
DERMS or an ADMS; these are the foundational elements. Then the items in the gold color are the items 
that the New York ISO mandated us to have, right? So, we still have some sort of portal. We need to 
understand the load and weather forecast and to accurately share models among ourselves, among the 
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ISOs, among the customers. The concept of a CIM or Common Information Model becomes more 
crucial. 

Del Stephens (00:51:12): 

Then the telemetry piece of the SD Wan is something that the New York ISO also mandated us. While 
we don't have grid edge monitoring and control, we will be looking to have grid edge monitoring. Then 
everything else -- the purplish color -- is what we're looking to rate base in the upcoming rate period. 
One of the key items is to have clearly established roles and responsibilities, so I'm currently in the 
planning group, and we're focusing on getting an alignment between the business and the regulatory 
piece as well as designing the MVP [minimum viable product]. Our IT group or our IT department is 
working on this SD WAN discovery, or how to inject IOT-style data into our systems. Our distribution 
engineering group is focusing on meeting some of the earning adjustment mechanisms and looking for 
innovative ways to increase our hosting capacity. That ends my presentation. I'm just curious if there are 
any questions. 

Marc Rosson (00:52:49): 

This is Marc Rosson from Snohomish. I had a question about your other DA functionality and how that 
gets prioritized along with all of the DERMS stuff. So, I didn't see Volt/VAR optimization. Those are kind 
of typical DA justifications for ADMS. And then you're working on all of the DERMS side, but how do you 
prioritize if you only have one resource? How do you decide which side you're kind of working on? Are 
you doing all of those in parallel? 

Del Stephens (00:53:22): 

Yeah, that's a good question. At Con Ed, we had a DA system stood up for; in fact, our DA system has 
been active for about 15 years. Then we also have a program where we have a Volt/VAR optimizer. And 
so we inherited a challenge. At Con Ed, we had some of the core ADMS use cases already solved, but 
there were in siloed systems. One of the items that we didn't have control over specifically was those 
DERs. Now the question that came up is, do we use our DMS system and kind of scale it out for DERs? Or 
should we create a separate style to leverage the system for the DERs? Right. So, with our SCADA and 
our VA and our Volt/VAR we kind of already had that set up, and we just thought, let's focus on the 
assets that we don't own, which is the DERs. I'm hope I answered your question. 

Marc Rosson (00:54:43): 

Yes. Thank you. 

Dean Hintz (00:54:44): 

Thanks, Dell for a great presentation. It's Dean Hintz from Safe Software. I was just curious when you 
talked about interchanging data model data via the common information model. I'm just curious how 
successful you have been with automating that process and what some of the key remaining challenges 
might be. 

Del Stephens (00:55:10): 

Oh yeah. So, the automation piece is the toughest part there. What we found specifically is that the 
vendor space, or I should say the aggregator space, they haven't fully put it out there, the business case,  
either. So, we're actively partnering with the aggregator community to understand how can we share 
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this info. So, for example, we know that if the market goes live and is a day-ahead market, at some 
point, we will have to give out de-rates. 

Del Stephens (00:55:52): 

Now that sharing of info -- could it be an API? And say, if we do use an API, how can we clearly define 
what we are doing, or I should say, what the ConEd system is, and how can an aggregator make sense of 
that. Right? For example, we have unique ways of describing our topology. If you go to each utility, if 
your utility has their own way of describing their topology. So, we said, okay, if we go with a CIM and 
make sure that the aggregator community could really understand CIM, then we can focus on how do 
we actually share the model. So, where are we at now is just trying to help the aggregators embrace CIM 
and then trying to have our organization also embrace CIM. Then after that, once we have that solved, 
then we talk about the actual exchange of the models. So, I guess the simple answer to your question: 
We haven't solved it yet, but it's still going. It's still ongoing. 

Dean Hintz (00:57:11): 

Okay. Thanks. 

Pat Brown (00:57:14): 

You have lots of company in that, Del. In the interest of time, I think we'll move ahead. So, Richard and 
Dan, if you guys would like to share the screen and tell us about what's going on in DTE, that would be 
great. 

Dan Bowden (00:57:43): 

Absolutely, Pat. I should be sharing my screen there. 

Pat Brown (00:57:47): 

You are. 

Dan Bowden (00:57:49): 

Awesome. So I am Dan Bowden. I am our manager of grid modeling and analytics at DTE. And I know 
Richard Mueller is another manager in our engineering technology space that I work with pretty closely. 
So, we talk a lot about what does it mean for us at DTE for grid model data management, what's causing 
the changes last few years; I think we've seen this coming. And then my role in the last few years has 
been implementing some changes to prepare us for ADMS and have the grid modeling space in our 
organization. 

Dan Bowden (00:58:35): 

So, we'll start here on the drivers of change. I think Lindsey talked about a lot of these earlier today; it 
was really good talking about a lot of the drivers. So here at DTE, we're seeing kind of three main spaces. 
We are going through an ADMS implementation, and for us -- I didn't put it on the slide -- but for us, 
that means our outage management system, FLISR, load flow (online load flows) and some engineering 
applications. It does not at this time include the DERMS. That is something that we are looking at now is 
in the future, but it is not included in this kind of first implementation of ADMS for us. We started that in 
2018 when we had an assessment about where our network model is at. And we identified some gaps 
just in the full connectivity in certain areas. Our AC network, which is our like mesh downtown network,  
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was not in the same model as everything else. As well, our sub transmission system that feeds some of 
our distribution, we wanted to make sure it's in our ADMS system for switching and tagging and for 
other analysis into one system. 

Dan Bowden (00:59:53): 

We also had to go out and get a lot of our engineering data in the network model. So really having that 
in one spot instead of having to go and grab it from 10 different places every time you wanted to make a 
model update. Integrated planning -- that was talked about, I think a lot by, by Lindsey, as well -- as we 
see that as we have to change which DER that we're seeing in Michigan and the growing amount of that 
and different scenarios that we could be seeing in the future. It really requires us to change how we do 
planning studies. A lot of it has been historically take a lot of data and kind of build the models together. 
And then come up with a study and a plan. 

Randy Rhodes (01:00:38): 

What we're seeing is things are changing so dynamically. We have to continuously run our planning 
studies. We see there's going to be a lot of different scenarios, depending on who is connected to the 
grid at what locations; that's putting a lot of strain on our current processes we have in models. A lot of 
this is driving to how do we do hosting capacity? How do we analyze non-wire alternatives? And how do 
we do a kind of a statistical model as well. We're saying there's a lot of different scenarios. We don't 
know exactly where adoption is going to be, but we need to run a lot of different scenarios to make sure 
that our grid will allow customers to connect to it and operate the devices that they want to do. 

Dan Bowden (01:01:27): 

As well as knowing with some of the two-way power that we have, there's a lot more issues on the 
secondary, down to the customer, which we have not traditionally modeled in the utility. So, we know 
that's a space that we have to expand the model itself to be able to fully analyze the impacts of DER. 
And then the third thing is driver for change for us is doing a lot more of the advanced analytics. AMI 
alone is creating millions for us, 2.5 million sensors out on the grid more than we had; there's a lot of 
other distribution centers as well that we have now. Whether it's real time or a day behind, there's a lot 
of analysis that's done from planning and operations. And a lot of that relies on our network model. And 
how can you identify where the actual issues are? And seeing some issues there with the network 
model, not being completely accurate and causing some crews to be sent out in the wrong spots, things 
like that. So, we see that there's a need to have that view altogether to drive our analytics and respond 
to our customers more reliably. 

Dan Bowden (01:02:45): 

So, the DTE goals for next year. Here is what we've done so far. So where we were at -- before that 2018 
kind of starting the ADMS network model initiative for us --  we did have a GIS connectivity. So, we have 
the geometric network and Esri. We use that for our outage management system and for planning 
studies. We did have the model at the distribution level and we were using it regularly. But at the time it 
was a lot of taking extractions at points in time and doing a lot of aggregation of some of these manually 
maintained systems and for assets, especially, maintaining them in separate areas and then bringing 
them together for the network model. 

Dan Bowden (01:03:31): 
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One point here is our connectivity issues. If we had something out in the field, crew stumbled upon it, 
“Hey, we got sent to the wrong location”. It was kind of an ad hoc reporting of data quality issues, 
people getting frustrated in the field, not being as proactive. So, where we're at now with some of the 
projects that we started in ADMS is creating that consolidated data model or aiming for that one as-built 
network model. So for us, that's our Esri GIS system. We have put in place some monitoring for data 
availability and some data quality rules. So, we have a dashboard created and some process to go 
through those from a governance perspective and where we started with ADMS, because that was the 
big project that we're undergoing here at DTE. But we know that that once we build that foundation for 
that process, we can extend that to other areas as well. And then we also know that the technology 
solution needs to be to get some technology out in the field so that they can send in corrections from a 
mobile application, so rolled out a mobile GIS solution for folks to submit red lines back to the office. 

Dan Bowden (01:04:50): 

And we began some of the integration. Again, this is key areas between our asset management system, 
which as Maximo and our GIS, so that we can reduce some of the dual entry prior to begin having 
solutions that will enter the data once and propagate it to the right systems. And the last piece there on 
the right is being a little bit more proactive on our connectivity. So, using machine-learning algorithms to 
take our sensor information and start picking out where do we have customers associated with the 
wrong parts of the grid or entire phases incorrectly. So we started doing that to be more proactive. Not 
perfect. So, seeing where we're at, I think we're in the right direction. I think from a dashboarding 
perspective, we've got a good governance process, but we need to be much more upfront in the data 
validation on data entry. 

Dan Bowden (01:05:50): 

For us, we're big on continuous improvement. And this is a big piece to me. How do you stop 
something? A data error moving through this entire process, how do we stop it at the entry point? Some 
of that is on us frankly as a utility to make sure that we go through and list those out. It would be great if 
there are out-of-the-box end solutions as well. So that's something we're definitely moving toward. And 
then kind of going clockwise around. I mentioned we aligned our GIS model to the ADMS. We've had to 
go through and change some of the models. As things changed with what is required for our particular 
ADMS system, that's caused us issues. I've seen that with the different interfaces we have to our current 
outage management system, planning tools, or dashboards. 

Dan Bowden (01:06:47): 

Every time we make a change, there's a huge ripple effect for the other systems. And so I'm feeling the 
pain of not having the CIM-based solution right now. And so that's where I see definitely needing to 
standardize the models or adapters between vendors. So, we can reduce some of that rework that's 
required to keep this data moving between all the different systems. Then moving on to the next piece. I 
see, because there is so much data that's now required in the network model, we need to have machine 
learning algorithms. I really think this is a place that we need to leverage more to automate the cleanup. 
As well as maybe even on data entry, are there some suggestions for people to keep data entered 
consistent? How do we clean it up? 

Dan Bowden (01:07:37): 

There's a lot more we could be doing with all the sensor information correlating all the different pieces 
of information in the model and making sure that it all adds up before we get down to the end solution 
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and a load full fails, so to speak. In the lower left hand corner there, we are seeing it's taking a lot of 
time to get information back once we do have some plant work projects. And I see this as being 
something from the network model and the tools that we have.  Can we automate and digitize the work 
packages and frankly, the asset management systems between them, to start talking to each other? 
How do I click a button and just have the systems update today? I have a lot of manual entry to post 
assets, whether it's the asset management system, get it transferred over to our ADMS system. 

Dan Bowden (01:08:45): 

This is something that I see my team today struggle with. We have phases of projects and we're 
scrambling. So we don't hold up work in the field because we have to update a piece of the project 
before the next one can go. And just from other areas or not in utilities, I think there's a lot more 
automation. How can I make it simple out of the box? So, the right thing to do is easy thing to do. Then 
the last piece is kind of laid on top of that: I need those assets systems to talk out of the box. And I need 
it upfront too, right? So, I could have, like say, a substation design. They might be using different tools 
because they need more detailed information. But at the end of the day, if I put a substation into 
commission, I need that into my AMDS system so I can do electronic switching and tagging. I can't wait 
for somebody to redraw it into another system. I need that model to be there (1) timely and (2) I need 
to make sure it's accurate to what was designed to be put in the field. So, I really need all these different 
tools to talk together. And again, if there's configuration of templates, make it easy for folks and make it 
interchangeable. 

Dan Bowden (01:10:03):v 

So that's what I have. I know there's some time for some questions, if there are any. 

Pat Brown (01:10:13): 

Yeah, that would be great. You have just so well-articulated, I think, both the challenges and the value of 
taking it an enterprise view of your grid model data and where it needs to come from, go to, how quickly 
it needs to be able to get there, at what point in the project life cycle. Yeah. All of those issues. So yeah, 
there's time for a couple of questions if folks have them. 

Rodney Laurent (01:10:41): 

Yeah. What are you doing with your successes with machine learning with your meter connection you 
previously mentioned? 

Dan Bowden (01:10:51): 

Yeah, so we have for machine learning, we're using our smart meter voltages. So today for those 
successes, we started off with the "need to prove it out" kind of phase and starting to kind of check 
those and starting at the high confidence levels and then correcting those customer assignments. Then 
we're currently working with the field as well for some, let's say, less confidence areas to see, “Hey, is 
this the right correction?” And we want to take the “do no harm” approach. So we know machine 
learning is not completely accurate. It's all statistical analysis. So we want to make sure to take the “do 
no harm” approach. But we are going out and continuously monitoring how many customers show up as 
the wrong phase of the connectivity and then tackling the high confidence corrections and actually 
putting those back into our system of record that we have to correct that. 

Marc Rosson (01:11:55): 
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Dan, this is Marc Rosson. And I had a quick question. A lot of all of this stuff comes down to really people 
issues, not necessarily technology issues. Organizationally, how do you get your different groups 
together? Is there some kind of RACI you've put together, or how do you get everyone to kind of agree 
on how you're going to go about this decision-making? 

Dan Bowden (01:12:25): 

Yeah, so there are a lot of people challenges. I'll be honest, we have not completely figured it out. We 
have started a governance process where we have a network model governance team. So, we're trying 
to make sure that we get folks from across the organization into a formal structure to bring up if 
something needs to change. People have avenues to bring up changes in the models, or “Hey, what are 
the pros and cons?” And have that forum. We're still working through that, so to speak, to say, “Hey, 
what needs to change?” “Are there issues with folks not maintaining certain aspects of the grid?” I will 
push back a little bit too, Marc , I don't think it's all people issues. Because I think Richard Mueller, here 
at DTE, has said a really good phrase to me, and that is if the technology and the tools out of the box, 
make it the right thing to do simple, people will do it. If you can't, you need to set up the systems to 
make it simple, so they do the right thing. 

Marc Rosson (01:13:40): 

It's just like, as we've all made cookies with our kids, we know that the simplest way is to have them be 
in the other room and for us to just make the cookies. So as soon as you involve other people, it gets a 
lot more complicated and, if you can get your relay shop and your comms shop and your meter shop to 
all agree, that's great, but that's the first step. And then you got to go from there. So, I agree. People will 
generally move to simple, but at the end of the day, from my perspective, it's hard because the simplest 
thing is to do it in a silo. 

Richard Mueller (01:14:20): 

Yeah. This is Richard. One of the things that I heard from certain utilities that have done a lot of field 
management from allowing the lineman to enter data and updates, as long as it's easy to do. It's like, 
can they do it with their gloves on? They want to do the right thing. They just don't want to have to try 
to go through 15 different drop-downs and try to log into a system. So, you gotta make it as easy as 
possible for people to give you the right field information, template as many things. And part of it is 
almost even eliminating choice; choice inherently creates a lot of different avenues for complexity as 
was stated earlier. And if you have fewer types of equipment out there and you really only have one or 
two sizes that you can pick from, it's really hard to get it wrong. So, then it's a dropdown of two items 
rather than a free text field. So those are the types of things that can definitely help. 

Young Ngo (01:15:28): 

Hi, Young Ngo from Survalent. I have a question for Dan. Thanks for the presentation. How often are you 
updating your GIS model to ADMS? Is that daily or hourly or real-time? 

Dan Bowden (01:15:41): 

So today we're still in the middle of our project. Our current OMS system we have, our outage 
management system, is every two to three weeks we update it. We are working toward, on the project, 
to have it every night. So, updating every night updating from GIS to the ADMS system. 

Richard Mueller (01:16:05): 
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And then I'd also say our planning system we use CYME. We are pulling the most recent Esri model each 
night, and we have some verification process in there. That was our prototype for some of the additional 
work that Dan's doing. 

Pat Brown (01:16:22): 

That's impressive. Very good. All right. And again, we will have lots of time, I think, for questions during 
the round table. So, I'd like to move ahead then. And Greg, if you would like to take the screen and 
introduce yourself and share with us a bit of what has been going on at Southern Cal, that would be 
great. 

Greg Robinson (01:16:57): 

Can you hear me okay? 

Pat Brown (01:16:58): 

We can hear you. 

Greg Robinson (01:17:04): 

I'm wearing my Southern California Edison shirt today in honor of the video. Okay. 

Greg Robinson (01:17:13): 

I think Pat mentioned you can see the presentation now? 

Pat Brown (01:17:21): 

We are seeing it there. Yes. Now we see the presentation mode. Perfect. 

Greg Robinson (01:17:26): 

Okay, great. All right. I know this looks kind of funny showing a DistribuTECH presentation, but the story 
behind that is that I just found out that Vidyod couldn't give a presentation on Friday evening, and 
having worked with SCE for quite a few years, I know it takes at least a couple of weeks to get through 
the process of approval because it used to be supervisor and corporate communications, but in recent 
years cybersecurity has been added to the mix. And so, it takes a little while to be able to get something 
approved. And so, for this quick turnaround, I thought this presentation contained a lot of the nuggets 
that we would like to discuss. Hopefully you'll agree. And this has already been blessed, so I'm perfect. 
It's perfectly valid to present. 

Greg Robinson (01:18:18): 

So that's the reason we're giving a DistribuTECH presentation. As you can see this was the main speaker, 
the main author was Vidyod, and as Pat said, he’s having some family concerns with medical as many 
people are, so he couldn't be here. So I'm stepping in, so hopefully I'll be able to help out. I think people 
are mostly familiar with Southern California Edison, but here's the highlight of it, get a sense of the size 
of the company with 15 million residents there in 118,000 miles of transmission and distribution lines, 
lots of solar energy in the state of California. I don't know if that's still true, but at one time 50% of the 
DER sales were in California of the US. I don't know if that's true now, but it's certainly massive, which 
led to this presentation, which was talking about how challenging planning is getting to be. 
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Greg Robinson (01:19:28): 

I feel very fortunate having just followed Dan's presentation. He laid out a lot of the challenges quite 
nicely for planning. I can just say, see Dan's presentation for part of this for this part. But you can see 
that instead of doing a traditional way, SCE needs much better actual data because there's so many 
changes, stressing the grid all the time, every day, it's just changing. So the idea was to be able to 
combine many sources of information that are required to be able to do profiling, to leverage data, and 
AMI data, the DER generation data, all of this, to be able to leverage all of that and understand where 
it's occurring on the network and be able to then do much better planning. 

Greg Robinson (01:20:31): 

And then as projects are approved, we would add that to the planning process so that we would know 
historically what has been occurring. We would also know here's what the commitment is for projects 
that have been approved, but not yet implemented. So, a lot of factors. Something that has been 
interesting along this line is all the weather data that's been required. I'm sure most of you are familiar 
with the recent years where California has had to deal with a lot of wildfires. So, it's important to not 
only understand grid connectivity model from just a general planning point of view, but for other 
purposes, for asset hardening, for example, or being able to do public power system public shutoff; 
these kinds of things are also being dealt with. 

Greg Robinson (01:21:29): 

The main thing about this slide is just showing the data that resides in many places to create these 
profiles. And each of these systems -- where their data is coming from -- they have different purposes. 
So the models, the internal models, in the way they are optimized, are not with much thought for other 
systems. So, you have all of these individual systems where the data really isn't correlated that well, but 
yet SCE does want to buy off-the-shelf systems as much as possible. So how do we make that work? And 
so it seems like something at the foundation of this solution is the grid connectivity model. So, Pat asked 
Vidyod to give this presentation. At the grid connectivity model, we have the understanding that there's 
the logical view of how it's operated and there's a physical view of the asset itself. 

Greg Robinson (01:22:36): 

Then of course the information about the asset is across multiple systems as well. You need to not only 
understand how it's electrically connected but where is it structurally. If we want to, if we're worried 
about the path of a wildfire because of the Santa Ana winds coming over the mountains, that fire can 
move 60, 70 miles per hour. So, you have to plan ahead of time, if you're going to strengthen some of 
your structures, for example, if you're going to turn off certain circuits, these kinds of things. So, we 
need to have grid connectivity that would be a good source of solid information for many purposes. 

Greg Robinson (01:23:24): 

How do we start? One of the things we do is we're following TOGAF. We are also agile. So, the two are 
compatible, but in terms of laying out the overall approach, we're looking at the business layer. This is 
showing you, in Archimate notation, the primary business functions and capabilities relevant to this 
topic. You can see, we want to understand the business needs by understanding what these overall 
capabilities are, and then what are the functions within them that we need to have supported. And then 
what are the interdependencies between all of these things. This ties to the next layer, which is the 
application layer. You can see in this blue box what is realizing the various business functions in the 
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yellow layer. And so, what we have is an approach that creates all of those data objects from a single 
vocabulary. 

Greg Robinson (01:24:43): 

So, this crowd (SCE) likes the CIM, which is nice, since I’m a convenor for one of the CIM working groups 
in the IEC. But these profiles -- some of them are directly related to the standards, but for the most part 
these data objects are created as needed at SCE. They go through this process, we'll be talking about it 
more in a moment, where they extend the CIM. So they want to use the CIM as a starting point, but they 
can't wait on it. It takes a while. So, there's many things that they have to just go ahead and accept as 
they are, and then put in extensions and move forward and conquer. 

Greg Robinson (01:25:27): 

What you're able to see are the data objects that are required for two purposes. One, of course, is 
integration: data in motion. The other is data at rest or analytics. And much of this presentation is about 
analytics. And we want to use the same vocabulary for all of that. We don't want to use a different 
vocabulary for a database than we use for integrations; that'll all be the same. We're not trying to 
dictate how systems store information internally. It's only the interface where there's a service 
requirement. And that is where the common vocabulary is seen. But some systems, and more and more 
systems are, are using the CIM in a more core capacity. That's nice when that happens, but the approach 
really is about having CIM-based interfaces. 

Greg Robinson (01:26:30): 

So looking at this diagram a little bit more, when we see what's required, what is the data that is 
needed? What are the data sources? When it talks about preparing the data we see in the lower left 
over here, this grid connectivity model service status provided. Within this service we basically 
understand that the entire Edison network all the way down to distribution primary. We are, with this 
next release, putting in secondary. But I don't believe we have much of that implemented right now. But 
the way these services work is that we have a foundation layer which is basically third normal form. It's a 
very direct match for the CIM where all the data is stored in its normalized state. Then we have the 
analytics layer where we provide a tremendous amount of information in a more optimized form, still 
using the same vocabulary. And so we can do quick lookups for things. 

Greg Robinson (01:27:42): 

We have the entire connectivity, so you can look up where a meter is and ultimately what substation 
transformer is feeding it. You can do all of these kinds of things, but there's a lot of things we need to do 
more often. And so, what we're able to do is create hierarchies which make very efficient, fast lookups 
so someone wants to know where a meter is, we can instantly know where it's located on the system, 
for example, or a breaker or a switch. It's very fast. So that works quite well. And again, it's the same 
vocabulary. So we don't have to keep doing these data translations every time we try to create another 
data object or a new service; all of the integration has been done now for grid modernization and grid 
resilience. So you were all using the same vocabulary for creating different objects. 

Greg Robinson (01:28:31): 

This is a very tiny subset of the objects we have, but that's what we're doing. This supports a whole 
process of where we have good quality data, and that comes through multiple steps. Some of it's done 
ahead of time, some of it's how are you doing things in real time? This supports all the way through to 
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getting good, accurate load data distributed accurately across the circuits. So, we know at strategic 
nodes how much load is at a particular connectivity node on a feeder, at a substation, at a meter. This 
has been going on for a while. So now we're making improvements in this release four, which we're 
working on now. So our forecast profiling is getting better and better. It's getting pretty darn good now. 
Now as we do integration capacity analysis, we're able to understand very accurately what's going on all 
along the network. 

Greg Robinson (01:29:51): 

So, the overall strategy sounds so simple when you just put it on a slide like this. We want to be able to 
start with a common information model in order to have a common vocabulary for all of our integration 
and all of our analytics, and we need to weigh multiple different ways of making sure the data quality is 
there. Everyone's got all kinds of challenges for that. So it's nothing new for this group. Then of course, 
we feed into the data integration and along the way, we have to have data governance. It's the old 
saying about herding cats; there's a lot of different opinions about how things should be done. And 
some of this stuff is inconvenient for some groups. So not everybody always wants to go by the same 
game plan. So, you do need some governance approaches to kind of make sure we're all playing the 
same game and following the rules, but you don't want it to become too cumbersome. 

Greg Robinson (01:30:53): 

So, the approach is shown here. We basically start with industry standards like the CIM to create the 
common vocabulary. So, this is the SCE common information model, which is 90% CIM and 10% 
extension by SCE, maybe it's 20%. There's a lot of extensions that have gone in for DER and a lot of 
extensions that have gone in for weather. We've got to do some very complex environmental data and 
weather manipulation. So there's a lot of extensions in those areas. But again, that's okay. SCE is quite 
fine with sharing the extensions they've put in back with the standards. So the IEC receives a lot of these 
and the IEC is welcome to use them. But SCE is moving ahead. And so this approach allows us to use, 
where we're talking about integration or analytics, the same vocabulary. 

Greg Robinson (01:31:51): 

So, the overall approach is we try as much as possible to use some profiles that are based on the 
standard. But again, we add new profiles and extensions to existing profiles. Whatever is required in 
order to move ahead efficiently. What ends up happening is we create data at rest and data in motion 
artifacts in this common model. It's got this common vocabulary, with different areas to create our 
solutions for both data at rest and data in motion. Relative to this conversation we're having now, you 
can see a grid connectivity model plays a key part here. And so, when we're doing the grid connectivity 
model, you can see here, that it is supporting -- it's really fundamental to supporting -- so many other 
things. And I, and of course this presentation, was talking about preparing data so that we could do 
planning. 

Greg Robinson (01:32:53): 

That's what this slide is emphasizing,. But again, the grid connectivity model supports so many other 
functions as well. As I mentioned, some big ones are wildfire weather -- a huge deal in California. We 
need to know where the assets are and what roles they're playing, and be able to overlay that with 
what's happening with weather conditions, what's happening with wildfires, where outages--so many 
things. So we need one connectivity model. We've been at this for a while and it's working pretty nice. 
Most of what I've talked about is in implementation. Now, of course, we're in release four and we're 
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making improvements and we're not out of the woods yet. But it's working pretty nicely. And I think we 
have complete capability for non-exporting, net-energy-metering DER now, and we'll be putting in 
exporting capability soon and then other kinds of capabilities as well. 

Greg Robinson (01:34:17): 

But again, all of that requires when you go through this process of interconnection, which is really 
what's being talked about here on the right side, this whole process over here, you have to understand 
what's your existing capacity on your network. How much a new proposed DER project is going to take 
up capacity, or is it going to help solve capacity problems? All of these kinds of things, because part of 
the idea is not only making sure that the grid can handle what's there, but maybe instead of adding to 
the grid, we can put more DER in and defer some investments. So, it's all these kinds of things have to 
work together and it's working pretty nice. They're feeling pretty good about it, I think. 

Greg Robinson (01:35:02): 

So, the concluding remarks of this presentation from Vidyod, thinking end-to-end. For those Stephen 
Covey fans, the idea is to start with the end in mind, that's a popular phrase now. By knowing that you 
need to do all of these things, it makes you not take shortcuts and just do the simple approach for one 
project. Instead you want to think a little larger and figure out how you're going to do multiple projects 
and what can you put in a foundation to make all the separate projects go better? And so that's what 
he's referring to. The data preparation is key. So, a lot of times when you just try to take a certain 
percentage of capacity and solar, the numbers are wrong. So, there's a lot of work involved in trying to 
get more accurate representation of what load will actually be there or generation will be there. And, of 
course, I think a lot of this Dan was already talking about, so I don't need to repeat all of it, especially 
from a planning perspective. So, I think nothing magic, it's just basic blocking and tackling, doing the 
fundamentals well, and that's what Vidyod means at point 8 there, the CRISP-DM model for algorithm 
development. Just being methodical. Hopefully this presentation has shown some of them. Okay. That's 
it, Pat. 

Pat Brown (01:36:40): 

Oh, great. Thanks, Greg. And I would like to give you maybe five minutes or so, a couple of questions 
maybe for Greg, and then we'll take a break. 

Marc Rosson (01:36:54): 

Just one quick question. Southern Cal Edison recently replaced their CIS coming off the mainframe and 
going to SAP. How well did the model take to a brand-new CIF feeding the model? 

Greg Robinson (01:37:09): 

Oh, I don't know how to qualify how well, but I can say we've done a lot of integration with SAP from an 
asset perspective, from the customer perspective. So, there's a lot of information. TLM is a big part of 
this process so we can understand the loading on the transformers relative to capacity, relative to 
changing conditions, but in terms of answering how well it went, I'm afraid that would be better served 
with an email to Vidyod. 

Marc Rosson (01:37:41): 

All right. Thank you. 
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Rohan Fernando (01:37:42): 

Greg. It's Rohan Fernando here from Powerco New Zealand. Just curious, you’re an integrated 
transmission distribution utility. So, do you keep the models separate or do you have an integrated 
model? I'm just curious. 

Greg Robinson (01:38:03): 

It's all integrated from SCE's perspective. I mean, we have different, you might say profiles or different 
perspectives that we take depending on what we're trying to accomplish. Like some things we just need 
substation and terminals for. And so we'll have a fast lookup for what are the buses, then the breakers 
and the switches and the transformers all connected together very quick. In other cases, we need to be 
able to top to bottom meter, to top tracing. It's all in there up to what they call the upper end 
substations (A banks and AA banks and AB banks) [transmission and sub-transmission]. It's all there. So, I 
believe Pat's team, grid model data management team, have talked quite a bit about how models are 
shared between DSOs, and RTOs, ISOs, for example, how you bring different models together from 
these different groups. And so that of course is part of the standard and supported, but that's really not 
the focus of what Edison is doing. Almost everything I was describing is within their service territory. 
And while they do not own all the assets, they are responsible for the grid that we're talking about here. 
Does that answer your question? 

Rohan Fernando (01:39:40): 

Yeah, I think so. Yeah. I was just trying to get an understanding of your business as well. I think that's 
given me some insight. Thanks. 

Pat Brown (01:39:54): 

Very good. All right. Well, why don't we take a five-minute break and I'll see you back at, let's see, what 
would that be about, a quarter of then? 

Pat Brown (01:40:07): 

Welcome back. Now Randy is going to lead us through the vendor presentation portion. 

Randy Rhodes (01:40:22): 

Thank you, Pat. The plan that we have for this next section is to give each vendor roughly five minutes. 
We've handed the vendors some questions to consider, and we've received feedback from most of the 
vendors, but there have been a few things that kind of got in the way for some of them. So I think we 
have six vendors available today that we're going to walk through this process with. One of the utilities 
that connected with me early on, a GMDM member said, “Well, we're got a lot of people coming to this 
thing and talking from different angles: we've got architects, we've got planners, operations guys, what 
kind of questions matter most?” And I said, just bring your most challenging question for the vendors. 
So, if you're on the utility side today, I really welcome you to bring your most challenging question. 

Randy Rhodes (01:41:21): 

So, let's get started, Pat. Let's move to the first one. So, we're moving alphabetically through this, and I 
would welcome Al to speak up or Al if you'd like to introduce others from your team, walk us through 
your thoughts on the slide. 
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Alfredo Contreras (01:41:43): 

Sure. Thanks. Did you want camera share or no? I'm good either way. 

Randy Rhodes (01:41:50): 

Sure. That'd be great. I'd appreciate it. 

Alfredo Contreras (01:41:53): 

Okay. Let's see, trying to figure out how the heck I do that camera. There it is. Okay. So I'm Alfredo 
Contreras from Bentley Systems and a lot of what I've heard today, I think, confirms much of what we've 
seen on the market over the past few years -- that essentially, green energy is driving utilities to increase 
the frequency of their planning activities and that they need to do integrated planning workflows, that 
they need to integrate the operational workflows and so forth. So another thing of course is that they 
need more real-time data faster and cleaner and so forth which is like I said, confirmation of what we've 
seen as well. 

Alfredo Contreras (01:43:18): 

It's realistic to assume that this is going to lead eventually to the more traditional methods of manual 
and semi-automated methods being essentially unsustainable. So, from the Bentley perspective, we are 
going down the path of the digital twin. And because of that, we kind of see that as the single view of 
the truth for a grid digital workflows, in part, because it is not biased toward any specific use case. In 
fact, there is no bias in a digital twin toward any specific workflow or data type and so forth. But the 
problem is exactly what I heard from many of you, which is you have a problem navigating through 
literally hundreds of data sources, and possibly hundreds of thousands, or even millions of data points 
and millions, possibly even, of issues with your data. 

Alfredo Contreras (01:44:52): 

And so for that reason, actually, we've been focused, for more than a couple of years now, on data 
acquisition, data aggregation, data quality automation, and standards and security. And so we literally 
have hundreds of connectors for many data sources and for data aggregators and for data quality 
services. And, in fact, our system as the final step runs a load flow in short circuit to ensure that the data 
really is good enough for such things as automated hosting capacity analysis, automated 
interconnection assessments, and so on. Now one of the questions that Randy asked is what could you, 
as a utility, help your vendors with to be more successful? And I think a lot of what I've heard today 
confirms that you're already doing much of that, which is that you are taking essentially -- maybe you're 
not calling it a lean approach -- but it essentially follows that paradigm where in some cases you may be 
pretotyping or prototyping and focusing on small areas. 

Alfredo Contreras (01:46:28): 

And then you prove your idea in some cases, a simple idea actually may be to simply put it on paper or 
show it to other parts of your organization that are stakeholders, get feedback, adjust it, go through a 
cycle and so forth. So then in a nutshell, thinking big, starting small, scaling quickly. One other thing that 
Randy asked is, what do you think can help you succeed? I think we're doing that today. We're working 
together as a team and I'm talking about you as utilities, EPRI, of course, is driving it, and the vendors 
are here all together working to solve a common problem. So, in summary, I guess what I can say is that 
we can meet the challenges of interoperability, data suitability, standardization really by collaborating 
more you to hopefully give you better results, faster deployments, a better return on your investments. 
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And I know that in some cases we may think of ourselves as competitors and don't want to give a 
competitor an advantage. But really, I think that by working together, we also have new opportunities to 
perhaps partner together to grow together. And if we can all accomplish that everybody is going to win. 
So, in a nutshell, that was I guess what I wanted to say. 

Randy Rhodes (01:48:27): 

That's great. Thanks for those comments. Any questions for Al? Feel free to unmute yourself on that 
icon at the bottom of your screen and fire off a question. I know quite a number of you are Bentley 
customers, no surprise there. So I'm interested in your comment, Al, that you said the digital twin focus  
gives you an approach that's maybe decoupled from specific use cases or specific applications. Can you 
expand on that a little bit? 

Alfredo Contreras (01:49:16): 

Sure. So, if you think about the digital twin, at least the way it's been described, is that you're essentially 
taking data from many sources, possibly dozens, maybe even hundreds. If you have a digital twin, you 
can combine things that you previously couldn't do; think about power flow combined with vegetation 
management to find your criticality. What are the locations that are truly critical, which ones, for 
example, need attention quickly? This allows you to prioritize not only on your network model or just on 
your vegetation needs whether a limb is close to a power line, but really create a real criticality model of 
your entire system. So those are the kinds of things that I'm talking about. 

Randy Rhodes (01:50:23): 

Great. Thanks. That was great input. Next up we have Esri. Do we have Bill Meehan? Can you unmute 
yourself, Bill? 

Bill Meehan (01:50:34): 

Hello, everybody. My name is Bill Meehan. I'm the director of electric utility solutions at Esri. And really 
the first thing that you asked us to look at was that those panels, the different colors over to the right 
there. And I think GIS, while it may not be specifically looking at those particular things like facility 
design, the GIS tends to be the foundation of many of those things--facility design, particularly facilities, 
records management, as we've discussed before. What I wanted to do was, before we get into this, I 
wanted to respond or really comment about some of the comments that Matt made and Lindsey and 
Del and Dan, really, really good. And it, and it really inspired me to tell this quick story, because the term 
digital transformation is one I really like to talk about. 

Bill Meehan (01:51:21): 

And particularly with Matt's plug analogy, I thought that was pretty interesting. And one of the things I 
think we have to be careful about with digital transformation is to think about what I like to call digital 
transition, which is really not digital trends; it's not really changing people's behaviors. And I think GIS 
has been in that role a lot, in that people kind of think of GIS is as maybe just a kind of a mapping system 
and not really a modeling system. So in GIS, we have both network data and structured data. One of the 
things I think about digital transformation is that it really changes people's positions. And I think I heard 
a lot about that, of rethinking kind of our workflow. Alfredo talked about the digital twin and I think 
that's an important piece of it as well. 

Bill Meehan (01:52:14): 
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So, one of the things I like to do sometimes is just ask these little questions. [Holds ups a VHS tape.] 
Remember this thing? Can you see that Randy? Remember this? Remember that it's a VHS tape. And 
then I like to ask the question, what replaced the VHS tape? And probably everybody would say the 
DVD, right? So, the VHS tape is analog and the DVD is digital. So we went from analog to digital from the 
VHS tape to the DVDs. That really wasn't an example of digital transformation because we never really 
changed the way we think, the way we behave. But when we went from the DVD to streaming video, 
everybody really changed their way of thinking. So, what I like about this GMDM process is it's really 
helping us to think differently about a lot of things--about the way the grid is managed, and particularly 
about the data. 

Bill Meehan (01:53:11): 

And going to the first point, many people think of GIS as kind of a mapping system. So, a lot of times 
when we went from paper maps to GIS, we did exactly this. We went to a digital transition. We went 
from kind of a paper system to a digital system of the same thing. We didn't really change our behavior 
significantly. And it wasn't until we really think of GIS as a foundation, I think, for the digital twin. And 
the digital twin, I think a definition I like to use this, it's a virtual representation of the real world, kind of 
including physical objects. That's one thing, but also about processes, behaviors, which is again is critical 
to digital transformation. And relationships -- relationships of the grid to weather -- I think Greg talked 
about that, the grid to customer demographics. And that's really the value of the GIS. 

Bill Meehan (01:54:09): 

And so we're moving more from a map-centric thinking of -- well, GIS is really about maps -- to almost 
like a real-world representation, including 3D. So, we're going from a map-centric to a model-centric. 
And I think utilities still may view GIS as a map-making machine. And it kind of leads me to this notion of 
silos. I think everybody mentioned the notion of silos. When, before automation, utilities broke their 
work up into silos, they had to, because that was just the way they could manage it. But what we did is 
of course we automated the silos, we made the silos more efficient, and now I think it's best to take a 
view, a more holistic view, of the whole enterprise. I think Greg probably said that about the enterprise 
view. And I think also he used the term data in motion versus data at rest. 

Bill Meehan (01:55:04): 

That was really a critical piece because it's not just about data at rest. It's about data in motion and all 
aspects of the data. I think we also include the relationship, the GIS's relationship to not only the assets, 
but to literally the whole world around us. So the next question I think was asked about what is the most 
effective thing a utility can do to make deployment of your tools go as smoothly as possible? Well I think 
it's about rethinking the role of GIS as more than a map-making machine, but as something that kind of 
forms the foundation for all of this data. I know when I was working for the power company, I used to 
do load flows. I used to teach load flows, but we used to abstract the data from what I think we would 
call now the digital twin to some subset of data. 

Bill Meehan (01:55:59): 

And that became really problematic in terms of looking at data quality and duplication of data. So I think 
what we need to do is break the habit of continuing to build silos. I think that's really the challenge. If we 
can do that, and I think Dan pointed that out in his presentation, we need to really rethink how we do all 
of this. Then the next thing you've talked about was one thing you wish were made available to you that 
is difficult to come by. I think it's simplicity. And was it Richard that talked about simplicity -- that if you 
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give people in a field simple tools to do their work, then that will facilitate adoption. So I would think we 
have to simplify our language, simplify our processes, make things just easier and more intuitive. 

Bill Meehan (01:56:51): 

When we first got the iPhone , or the Android phones, or the Apple, of the Windows phone, nobody 
read user manuals. It was just intuitive. So I think as we move forward, we have to make things a bit 
more intuitive. Utilities have buzzwords, acronyms, slang expressions. I like what Del said to go with use 
cases versus acronyms. That was really, I thought, a critical thing we need to think [about], and we need 
to make sure that not just the system data scientists know this stuff, but literally everybody in the 
organization. So, I would say this GMDM process has been really good. And I like what Alfredo said, it's 
really about working together for the good of the industry, not just of an individual vendor. And I think 
probably the benefits would be to gain a fuller understanding of the CIM and the value of an enterprise 
view of interoperability, data flows, and the value proposition of GMDM. 

Bill Meehan (01:57:53): 

And I think Pat said that sometimes it's not the simplest thing to make sure we understand the value 
prop. And the challenge, I think, is getting through the details of the CIM tech terminology, because it 
can be actually daunting and overwhelming, particularly for somebody who doesn't really work with CIM 
every day. And the working groups restructuring can be very confusing. And the heavy use of the not 
commonly used terms in the CIM community, can be daunting. And I think getting back to the concept 
of simplicity, I would probably summarize by saying that we need to kind of think about things or rethink 
about things in a new way -- using the example of this digital transformation. Not going from VHS to 
DVD and not just digitally transitioning, but going to true transformation to really change your behavior 
about how we piece all these systems together. So, simplicity and ease of use are really the keywords. I 
would think back to you, Randy. 

Randy Rhodes (01:58:59): 

Thanks so much, Bill. Some of you may know Bill's a writer in his spare time, and so we're commissioning 
him informally to simplify our tendency to really get into the weeds and overuse acronyms. 

Randy Rhodes (01:59:13): 

In light of time, I'm going to keep moving on. Next up we have IPS. Jerry, I believe, is probably calling in 
from Australia today. 

Jerry Day (01:59:27): 

I am. Can you hear me? 

Randy Rhodes (01:59:29): 

Yep. Loud and clear. Thanks. 

Jerry Day (01:59:31): 

All right. Thanks, Randy. Yeah, Jerry Day here, implementation specialist and information delivery 
manager with IPS Energy and without repeating what anybody else has said, that's about as far as I can 
go. But just to kind of reiterate some of the important points that I think that have already been 
covered. One of the things is that being able to represent and be able to track all of the grid model data, 
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it's very important that we have something that is able to utilize the full CIM capabilities so that we can 
have this seamless communication between applications. As you can see on the slide, IPS , we have 
involvement in a lot of different areas from system planning, to grid model management, to asset 
management, work management. 

Jerry Day (02:00:23): 

But, in a lot of the installations that we've done, we need to be able to step up beside other applications 
that are performing all or part of what needs to be done inside of the utility. Now, in my experience -- I 
actually came from a utility where I spent the better part of 20 years before going to the vendor side --  
one of the things that I've seen from all of the presentations and from all of the questions that we've 
done here is that as an industry, we really have the same challenges. We really have the same issues. So 
it's very important to come together in a project such as this, where we can actually work together as an 
industry to solve those issues. 

Jerry Day (02:01:06): 

It's been touched on that data silos is one of our biggest challenges. And we've seen that as we go into 
utilities trying to find one network model that you're using, everybody needs something different from 
the network model and being able to have that common information model where we're all speaking 
the same language, and we can all use the same UML, and we can all use the same data sets and things 
of that nature. It really affords not only a fully integrated system, like IPS, to be able to work within the 
different modules within IPS, but also when we need to be able to work with other applications. So to 
me, I think that this is very, very important. As we get further into DER, it's very important for us to be 
able to use the network model for outage management, load and power flow modeling, load forecasting 
and things of that nature. So, I'll make mine short and sweet, and I will go ahead and give you some time 
back, Randy, if anybody has any questions, then I'm happy to answer. 

Randy Rhodes (02:02:23): 

Any questions? I think for me, I'd like just a quick short delivery on what's different in the market that 
you're serving right now there in Australia. 

Jerry Day (02:02:43): 

So, my first introduction into CIM was, of course, when I was working with a utility in the US from the 
transmission perspective, so network model management. The project that I'm working on here in 
Australia has really gotten more into the distribution side. And when I get into the distribution side, 
especially the low voltage, it's a completely different animal than transmission. So there's a lot of 
nuances in the connectivity on the distribution side that you don't really see on the transmission side. 
And with the advent of DER, especially Australia, you have people that are going from a distribution 
network service provider trying to go to a distribution system operator. And so it really goes from just 
more of a planning perspective to operational and forecasting perspective. 

Jerry Day (02:03:38): 

So being able to see not only what your grid does, but what is likely to do as you continue to make 
changes to the grid is something that is imperative. Also, being able to model that, and being able to 
model and link the actual asset data that you have to the CIM data to the grid data that you have, has 
really become imperative. So, like I said, it's just distribution is a little bit different animal than what 
transmission is when it comes to that modeling. 
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Randy Rhodes (02:04:16): 

Thanks so much. Our next vendor is Network Edge. Neil, I'll turn it over to you also coming from the 
other side. 

Neil Belford (02:04:32): 

I think I'm probably fairly geographically close to Jerry. I'm in Melbourne Australia, and it's coming up a 
bit past six o'clock in the morning, so it's good to get the day off to an early start. So, first thing I'd like to 
talk about really is our position on the business canvas here. Right there in the grid model data 
management, that's the central proposition of the work we're doing. And it's interesting that the 
common message coming through today is, everyone has been speaking today, very aligned in their 
thoughts and their positioning about grid model data management. And to that extent, I think the work 
that everybody's done in in aligning people has been really quite remarkable. It's really instructive on 
how, if vendors and utilities are aligned on the importance of the CIM, we really get some great 
achievement in terms of simplifying what can become really deep silos that are very hard to 
communicate with each other. 

Neil Belford (02:05:56): 

And so what we see is a need for commoditization of grid model data management for large distribution 
network architectures and significantly supporting two-way power and value flows below the 
substation. That is something that really is at the heart of the energy transition. The fact that we're no 
longer concerned with those things solely at the transmission level, or even at a mid-voltage level, really 
it's happening right out there at the edge. And that's where a lot of the energy transition effort is in 
terms of turning our systems from basically analog (and letting power flow from below the substation to 
wherever it ends up) to managing it right to the edge of the network. And so a large state model below 
the substation -- it's SCADA, I guess -- is what we see as being significantly important and the CIM is  
central to being able to achieve that back into a variety of utility systems. 

Neil Belford (02:07:16): 

And it gives you data-driven state estimation and the ability to do stochastic modeling down there. But 
just coming back to what Jerry was saying a minute ago, given that a lot of what I was thinking of talking 
about we've covered in detail, something I think is an illustrative comparison about the problem we're 
solving is the comparison between a distribution system operator and a transmission system operator 
just in broad terms. Jerry was making the point about it's really quite different. In principle, the 
problems are the same, but if you think about PV and EV and then other DERs coming into the network, 
a transmission system operator has got maybe tens to hundreds of supply connections depending on 
the scale, and a distribution system operator has got hundreds to hundreds of thousands of supply 
connections, three orders of magnitude larger. 

Neil Belford (02:08:17): 

A transmission system has got hundreds to thousands of energy exit points. A distribution system 
operator has got tens of thousands to millions of energy consumers, so two orders of magnitude larger. 
You've got higher value at obviously the TSO and low value in DSO. And you've both got stability and 
compliance issues to deal with. And then the implications for that are far larger in terms of energy levels 
in transmission system operator, obviously, but they're becoming incredibly important in the 
distribution network in terms of Volt/VAR management and just power quality with highly unstable 
networks now coming into play in the secondary network and what we can call the low voltage network. 
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And you've also got a need to have insights to manage layered transactive, local energy markets, and 
you need to measure that to manage that. And so they're the things that I think are different in the 
world we're coming into. 

Neil Belford (02:09:32): 

So just coming back to the challenges and what I was getting at earlier about the importance of the CIM, 
people on this call are all aligned on understanding the importance of a data centric view over a vendor 
centric view. But it's not necessarily the case across the industry. I think it's easy to think that it's 
probably a good idea, but too hard to do; but I think it's absolutely becoming of central importance to 
the energy transition that a data centric view is taken. And in doing that, I think within the transition and 
the transition of systems, taking that view is going to reduce the amount of architectural and technical 
debt that gets built and needs to be managed year-on-year as expensive programs are being delivered 
into utilities. Now, in moving to that world, constraints in the real world are mostly getting removed by 
technological advancements, advanced data management technologies and so on have completely 
changed what is possible. 

Neil Belford (02:11:12): 

So going from theoretical constructs to things that are now achievable and need to be delivered. And 
Dan Bowden was talking about these kinds of things earlier, where real world analytics and real-time 
analytics combined with real-time network edge sensing are going to be critical to modernization. So 
here you have like four main areas: Network performance -- all the insights you can have about assets 
and performance-based asset management based on being data-driven rather than some sort of 
program; Service availability from outage management to in the short term to longer term, fault 
prediction and so on; Planning and markets -- all the things that are going to be needed, load profiling, 
forecasting, demand side management, monitorization of customer load shedding, instantaneous 
reserves, all those things are all powered by having visibility and a live network model of the entire 
network. 

Neil Belford (02:12:29): 

And then there's a whole lot of customer side -- use cases that a customer could apply in resolution, 
fine-grained customer segmentation, these kinds of customer information system benefits that come 
from having a network model -- are also really central to doing that in a data driven way, rather than a 
heuristic way. So to do that, the data centric approach begins at the edge with the various types of 
operation communications, telemetry, AMI data, transformer monitoring, and access to that data 
through open access to head ends from AMI providers and so on, and being able to have an open mesh 
and being able to get that information back in where it can be aggregated and injected into the model to 
give you that live state. 

Randy Rhodes (02:13:36): 

I'm going to break in, in light of time. I've got two vendors left and about 10 minutes. Okay. 

Neil Belford (02:13:42): 

Excuse me, guys. All right. So just the last couple of points. So just those outcomes down there, see 
things you didn't know were happening and easily deal with [them], deliver data driven distribution 
management applications, are some of the things that having this network model (and being able to 
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assimilate operational data into it, into the top logical model, derived from the GIS) is central to network 
model management for distribution. Thanks. 

Randy Rhodes (02:14:18): 

You bet. Excellent points, Neil. And as I mentioned in the comments, I'm really encouraged to have a 
voice from the grid edge perspective in the forum. That's really valuable. We had planned to have Oracle 
present some things today. Some events happened last week and just made it impossible for anyone 
from Oracle to show up today. But they are very active member in a grid model management and the 
operation space as is shown there on the canvas. 

Randy Rhodes (02:14:47): 

Next up, Safe Software. Trent, over to you. 

Trent Kading (02:14:55): 

Hello, everyone. I'm Trent Kading, and I'm with Safe Software. We're also the makers of FME, which is 
just a data integration platform. Now we're primarily known for our ETL but we also do handle 
automation and enterprise integration. Historically we do support standards quite well, to name a few 
OGC and INSPIRE. So, we're particularly interested in the EPRI GMDM standard, hopefully. Now from a 
perspective, as I mentioned, we're primarily interested in the ETL or the movement of the data from 
point A to point B. As you can see from the top right of the slide where generally the pipeline between 
models or different systems, kind of with a particular focus on the schema mapping or the crosswalk of 
the data, which parts of systems map to another part. 

Trent Kading (02:15:41): 

And how do these correlate to the various components of the CIM model? So, through the GMDM 
initiative, we're hoping to gain more insight and understanding of the CIM with how it translates to the 
GMDM. To cut down on time, agreeing with what Bill had mentioned that kind of the biggest challenges, 
the lack of simplicity. So, the more simple that it can be, kind of the better, in short for interoperability. 
From utility help, utilities are kind of known to be restrictive with their data. This makes it difficult for 
vendors to see the big picture and come up with approaches that meet a wider range of needs as well as 
establishing a pattern or a baseline for transformation. 

Trent Kading (02:16:25): 

Again, continuing off the above, sample data is by far the most difficult thing to come by. Not only 
having a good quality data set, but having one that is small and gives a good representation of a utility’s 
network. And then similarly to utilities, engineering vendors can also help by moving to a standard CIM 
profile or being able to share their CIM profile with a wider audience. This allows just for more 
interoperability. And then the benefits or the challenges that we see is it's a great opportunity for us to 
learn more about this space and improve our support for utilities who want to make use of CIM. The 
challenge is going to be the variety of CIM profiles and the lack of example data to test out ETL and 
automation processes. Being able to migrate a data dataset to CIM XML is vital, but more importantly, 
it's being able to validate that output into a system to ensure it meets all criteria. And that's it for me. 

Randy Rhodes (02:17:22): 
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Thanks so much, Trent, very valuable and important voice. We talked earlier so much about validation 
and verification and being able to do that in a fully automated process. Last up we have Survalent. 
Young? 

Young Ngo (02:17:46): 

Good morning, afternoon, everybody. First off, thank you to the EPRI GMDM team for organizing this. I 
find this session today was very useful. Being a ADMS vendor, Survalent, with the number of customers 
and the number of countries we have, do bring in certainly a variety of perspectives from the utility 
standpoint. One thing perhaps I didn't hear today, which is kind of the first point on my slide here, is the 
source of truth. And from an ADMS standpoint, there is a certain, what I would say, quality of data that's 
required to run SCADA or OMS or DMS. That is important, and that fits in the various boxes on the right 
side there in term of either you’re in planning or you’re in operations. So ultimately we heard a lot about 
silos and, and data transformation, and digital transformation. 

Young Ngo (02:18:45): 

It does come down to certainly the ownership and the importance of each of those objectives for those 
functions. [I] noted here that a number of folks have already talked about the challenges of the current 
state we see across utilities [and there were] three key points: the availability, the quality, and the 
fidelity. And this is what I see as a struggle depending on the utility and the effort they have [put into]  
their data. That [struggle] is what advanced applications could utility undertake with an OMs or DMS 
and ultimately addressing the DERs? Neil talked about network edge. Where will those data be? What 
kind of quality [is] needed in order for utility to confidently pursue business models where the DERs at 
the edge will be integrated? Our hope and certainly [the reason for our] participation in this project is 
the opportunity -- I kind of noted here -- that the alignment of business objective and processes for the 
IT and OT function within utility [leads to] eliminating, or reducing the silos. People talk about 
simplification of processes and data in transit and data at rest. As a subscriber to those data in a utility, 
users want to make sure that it is available, that it could be consumed, and that is current. 

Young Ngo (02:20:03): 

So, I think to me, that's the hope for this project -- that we do have alignment across utility, vendor, and 
industry,  and the ability to standardize interoperability and scaling it up. With that said, when we talk 
about CIM, it is complex, no doubt about that. It is a transition moving to distribution. So even if we 
have the technology [and] the tools, do we have the skills of people within utility to help standing it up 
the first time and keep it sustainable? So there are a number of additional steps that probably are 
beyond the scope of this team. But I think it's a great first step to be able to put together that model and 
get participation from the industry to help utilities have some confidence that, directionally, this is the 
way to go. But, certainly, we at Survalent also noted the challenges here. Will it cost more to adopt or 
cost more not to adopt? So, I think this is the conversation to have with utility, but at least the outcome 
here should be useful to use as that standard to get the conversation going. All right, Randy. 

Randy Rhodes (02:21:19): 

Thanks. That was excellent. Bring it down to the dollars. Absolutely. Thank you so much for those 
perspectives. That was our goal. Utilities, vendors, we need to share those perspectives in order to 
develop a common voice and to build those financial models to go forward. Pat, I'm going to hand it 
back to you for our final remarks. 
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Pat Brown (02:21:45): 

Perfect. Well, my gosh, we have used our time up totally here. I guess this is a topic that folks just have a 
lot to say on. Some great quotes: “Break the habit of continuing to build silos”, “Think beyond the single 
project”, “Make it so the right thing to do is the easy thing to do”. Just an amazing number of gems here. 
All this conversation really has made me realize that I think finally, this managing grid model data at an 
enterprise level is really becoming an idea whose time has come. I think, especially over the last two or 
three years since we started this project, you really start realizing what a vital role managing data in a 
data centric way, especially grid model data, how vital that is to the role our industry needs to be able to 
play in addressing climate change. So, I’d say the charge is big, right. Anyway, thank you for choosing to 
spend two and a half hours of your day with us. We really appreciate it. And feel free anytime to reach 
out to Randy or me, this is obviously an area that we are vitally interested in. Thanks so much. 
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