Courtney Doyle (00:17):
Welcome back to Co-Op Energy Talk. I'm Cherry Land Electric Cooperative Communications and member relations manager, Courtney Doyle. Chances are you encounter some form of artificial intelligence or AI every single day, whether you're asking Siri or Alexa a question using facial recognition to unlock your phone, or getting a little help from a generative AI platform like chat, GPT. It's all really cool, really helpful technology powered by ai, but what ultimately powers ai, its electricity. On today's episode, we're chatting with CoBank knowledge exchange economists, Teri Viswanath and Jeff Johnston about the power behind AI and what it means for the electric grid. Well, thank you both for joining us today. Teri. and Jeff, you both recently co-wrote a report that explores rising electric demand, in part due to this increase in data center development. So I wanna start by talking a little bit about each of those topics individually before we kind of intertwine them. So if we can start with, Jeff, can you start by breaking down what exactly is a data center? I feel like we talk about 'em a lot, but it's still kind of a, a vague concept.
Jeff Johnston (01:30):
Yeah, absolutely. And, and thank you. And by the way, for, uh, for the opportunity to spend some time on your podcast today, uh, looking, we're looking forward to this, so thank thanks for the opportunity. Yeah. So think about a data center as a really big warehouse, if you will, a really big building. And inside that building are gonna be a bunch of computers, right? They're computers or their servers. But the, but what these computers do is they store and they process data. So for example, when you go to YouTube or you do online shopping or, or you're on social media, on your cell phone, all of the data, the pictures, the messages, the information, all of that data needs to be stored somewhere so you can access it and it's stored in a data center. And these data centers are connected to the internet, and they're connected, uh, through fiber.
Jeff Johnston (02:28):
So there's fiber connections, connecting data centers to each other. And then those, then there's fiber connections coming out of that and ba effectively going into your house. And so that's how you're physically connected, uh, to the internet and to these data centers. And then of course, if you're using your cell phone, you know, you're communicating to a wireless tower that might be nearby. And then that wireless tower is connected through a fiber network back to the data center. So it's a, it's a big, big building with lots and lots of computers that's connected by fiber that stores and processes data.
Courtney Doyle (03:04):
So it's like a giant library for everything that's on the internet. <laugh>.
Jeff Johnston (03:08):
Yeah, it certainly is. And it then that library keeps getting bigger and bigger and bigger as time goes by.
Courtney Doyle (03:13):
And so those centers are kind of sprinkled across the country. Right. I know there's some denser areas that we'll talk about a little later, but they're, they're everywhere. They're all over the place.
Jeff Johnston (03:24):
Yeah, absolutely. Historically, there was a small number of core markets where data centers would be located, but to your point, and it's because of ai, we're seeing data centers pop up all across the
Courtney Doyle (03:36):
Country now. And so, uh, you mentioned ai. Are there any other reasons that we're seeing more and more of these data centers and can we expect that to continue?
Jeff Johnston (03:46):
Yeah, so I think the, the real surge in data center growth actually started sort of post pandemic, right? So if you remember when the pandemic hit, we were all forced to shelter in place and work from home. And, uh, and therefore, you know, we were all on Zoom calls and, and that generates a lot of data traffic. And then we were streaming more videos. Everyone's watching Netflix and people are shopping online because they couldn't go to the mall. So this sort of digitization of how we live and how we work really started to take off post covid and, and that that was the first leg of growth. The second leg of growth, which we've seen in the last, you know, call it 12 to 24 months, is really because of ai. And it's, and it's turbocharged that explosive growth we saw post covid, it's even, it's even crazier now. So, uh, the, the, the amount of data and the amount of new data centers to support what AI is doing is, is, is, is profound. Really.
Courtney Doyle (04:48):
And just before we started, Jeff, you and I were actually talking, it's, to us, it feels obvious that these data centers are powered by electricity, but electricity has become such a luxury that we're all used to having that sometimes we forget. Okay. Yeah. All those data centers that are powering our ai, that are powering the internet, that are powering all these other communications are powered by electricity <laugh>. So that leads us to, with all this growth and demand for data processing and AI comes this growth and demand for electricity. And Terry, that's where you can help us, uh, understand a little bit better. Can you put into perspective just how much growth we're talking about when it comes to the electric demand with this growth in data centers?
Teri Viswanath (05:34):
I'd be happy to. So we just had a little bit better insights around how much electricity total US electricity is being consumed by data centers. And the, the report that I'm, I'm focused on is the Lawrence Berkeley lab report that talks about data center. It's a 2024, it came out in December, and they, they told
Courtney Doyle (05:55):
State recent. Wow.
Teri Viswanath (05:56):
Very recent. And, um, they, they let us know that probably, you know, the last time they measured 2023, which is the entire year, data centers were likely consuming 176 TERAWATT hours. Okay. That represents about 4.4% of total US electricity consumption. So they already, you know, are consuming not quite 5% of US consumption. And the report really provided guidance on what we're likely to see in the next couple of years. And those researchers said by 2028, we can expect that number to grow from 176 TERAWATT hours to somewhere between 325 and 580 TERAWATT hours by 2028, just three years from now, that represents roughly 12%, 6.7 to 12% of total US electricity consumption just for that segment.
Courtney Doyle (06:57):
Wow. That's a ridiculous amount. <laugh> and a lot of growth in a really short amount of time.
Teri Viswanath (07:04):
That's exactly right. So you're going to see, we have, you know, a little over 1200, uh, gigawatts of installed capacity. So you're going to see that, you know, when we think about that installed capacity, we don't, you know, we need a little bit of operating room, if you will. We call it reserve margin. We need extra equipment on the grid to be able to operate, to meet our needs. But that says that we're going to have about 132 gigawatts or 10% of the existing grid that is only an exclusively to be used by that consumer, the data center.
Courtney Doyle (07:42):
And we're not prepared to do that right now as the grid stands.
Teri Viswanath (07:46):
No,
Courtney Doyle (07:47):
By no means. Yeah.
Teri Viswanath (07:49):
So the North American long-term reliability assessment, and that's really kind of our north star and what our expectation, how tight supply looks like in this country. They say our expectation for all of North America is 130 gigawatt growth by the middle of 2030. So puts in perspective. So if the entire, you know, north American continent is only able to achieve 130 gigawatts of supply growth, and we sort of need that all for one consumer, there's gonna be a problem.
Courtney Doyle (08:23):
Yeah. Well, and we've talked a lot about it here on this podcast. Our regional grid operator is miso. Um, we've talked about the reports year after year that say we're getting into the red zone, we're looking pretty, um, dangerously close to having some problems because we're seeing that retirement of that 24 7 generation, and it's being replaced with the more intermittent generation. And part of the problem too is also that it's being retired earlier and the timeline to replace it isn't up to snuff. Can you talk a little bit about what you guys talked about in the report regarding, um, that imbalance between the timeline to build these data centers and the timeline to build new transmission?
Teri Viswanath (09:11):
Sure. So Jeff, I just want your feedback here, but for a new data center, how long does it take to stand up a new data center?
Jeff Johnston (09:21):
It, you know, there's varying estimates, but I'd say, you know, two to three years, uh, generally speaking, uh, is how long it takes from the time you decide you want to build a new data center to when it's commissioned.
Teri Viswanath (09:35):
Right? So, you know, if we really sped up the clock, maybe a year and a half, but two to three years, okay? So my response to you, Jeff, as a data center company, is that I can build, you know, I can build a thermal unit in about five years. So if I want round the clock power, uh, a natural gas combined cycle unit, probably it can be built in five years. So we have that issue, but we also have, we have a number of, if we simply built every, you know, blueprint, every plan that's currently in the marketplace, and I'm taking a look at you mentioned, um, you know, then your folks are sitting in miso, miso has elevated, has elevated reliability risk starting this year. It's actually, when we take a look at that NERC map, it's the area that is, that's seemingly most dire, and it begins this year, right?
Teri Viswanath (10:34):
So Jeff is going to have a, a data center that's gonna be stood up in maybe two years. It takes me as a developer about five years to develop that power plant. But that's not all. I also need to make sure that it's not a stranded asset. I have to make sure that we have the ability to deliver that power to that consumer. The transmission lines, it's taking about 10 years to develop a transmission line, which is why if we actually build everything that we said we're gonna build, and in miso we would have double the amount of power on the grid. The problem is there are a bunch of, you know, we need to connect the highway to get the power to where we need the consumer to be. So we have a huge problem with regard to the timing of when the demands coming on and what our supply response can be.
Courtney Doyle (11:24):
Mm-hmm <affirmative>. And how to get it where it needs to go. Just to, I know this all sounds really, um, kind of like a bummer when we talk about it this way. So in, in terms of our members, I just wanna put a point on say hypothetically if Cherryland were to get, uh, a few new data centers pop up on our lines, you know, there's, there's opportunities and there's challenges with that. The opportunities of course, are we see increased electric sales that allows us to spread out our costs, that allows us to keep rates low for our members, but then it poses that power supply challenge, the increase in demand that we're maybe not ready to meet at this point. Um, and while we don't have a bunch of new data centers popping up for any members listening, um, other areas do, Terry, you, you guys talked a little bit about, and Jeff too, you talked a little bit about the East coast and kind of the concentration in these data centers they're seeing. Can you talk a little bit about what they're seeing as this is actually happening to them right now?
Jeff Johnston (12:23):
Yeah, yeah, absolutely. So, you know, you're seeing, you're seeing this sort of proliferation of, of data centers across, uh, the country and, you know, in large part because of, you know, access to power, right? So before data centers would, would look for locations where there was deeply integrated fiber networks, uh, where there were, they were close to Fortune 500 companies. And then of course, where they had a, a clear path to power. And, and, and those were the three main criteria with power being kind of the third at the time, way back when, like 5, 5, 6 years ago. Um, now what the industry has realized is that it's a lot easier to move gigabits of data than it is electrons. So that's why you're seeing these, you know, whether it's, you know, the east coast or central part of the country, that's why you're seeing a lot of these data centers start to pop up there.
Jeff Johnston (13:23):
Uh, and so that's, that's first and foremost. And then there's additional, you know, additional ESG or carbon neutral carbon free objectives that a lot of these very large data center companies have. So they're mm-hmm <affirmative>. They're looking for opportunities to leverage renewables, which, you know, also aligns with, with rural America. And I don't know that it's worth getting into the nuances, but it's probably worth at least mentioning, is that the last reason is the way AI is sort of architected how we store data, how we process data. A lot of this activity can be done in rural America. And, uh, and given the, the, the, the requirements for land and power and, and these, these activities that are going on in data centers, it just really aligns nicely with rural America. So you've got access to power, you've got access to land, you've got ESG or carbon neutral objectives. And then the, the, the last piece would be just the way AI runs. It aligns itself nicely with rural America.
Teri Viswanath (14:26):
Yeah. And Jeff did some great work, which is why I, I wanted him to sort of tackle that question. Um, he talked about the primary market. So 18 states really account for most of the data center load we see today, but Jeff has done some really advanced work at taking a look at how that's changing and how we are actually seeing the opportunities in rural America for data center development. So, and as we think about Michigan, so the state I grew up in, in and around Michigan is you actually have Wisconsin, Ohio, you have a lot of activity. So is it something that, that Cherryland could actually, uh, could you get an interconnection request from a data center? Very possibly. Right? Very possibly.
Courtney Doyle (15:08):
Well, especially as a peninsula, right? Like we're our connections to the, uh, the surrounding states are kind of limited. So I could see that being a desire to build it here at home.
Teri Viswanath (15:20):
Absolutely. So, I, I think it's something that we have to, it has to be a top of mind conversation, um, as we think about different areas and that our systems may be growing. Um, I'm, I'm glad you're having this conversation with us today. Thank
Courtney Doyle (15:32):
You. And, and I, we talked about this briefly, but I did just wanna put a finer point on it, Terry, with this, you know, tidal wave of all these data centers, um, and this new demand, what, what does that mean for reliability and what's being done to maybe address some of these concerns?
Teri Viswanath (15:51):
You know, I, I think it's important to understand, you know, in our 140 year history, we have seen many moments in history that feel a lot like the current one. So consistently creative adaptation has occurred, um, as the grid has evolved. So, first of all, understand that we've had similar challenges that we faced in the past. Uh, this time around we're seeing a lot of novel solutions come to marketplace, and they're coming from the consumers, you know, one, we have a a very smart, savvy electric consumer that's also coming to the table with some interesting solutions. And we'll talk about a, a few of, of those types of solutions. I think first and foremost, um,
Courtney Doyle (16:33):
When we have,
Teri Viswanath (16:35):
You know, when we take a look at this, so if we look at the entire balance of our transformers, and that's a good area to kind of focus on, 55% of our transformers are 33 years or older. As we look out at the grid, upwards to 70% of our grid components are 26 years or older. So having an opportunity to have a deep pocketed consumer investor at the table with us, it couldn't mark a better time. Um, and they're also looking at very creative solutions and working and collaborating with us. So Jeff has done some interesting interviews and conversations about the investments that are being made within community, and I think that's fantastic. Um, so I'm actually very upbeat and optimistic. Uh, the ways in which we're looking at maybe looking at the world a little differently is, even in PJM at the moment, we have had, it's kind of first in line, you grab a ticket and then the grid operator takes a look at how you'll fit within the mix, right?
Teri Viswanath (17:33):
We're getting creative about our planning solutions to look at ways that maybe allow us to be flexible in, in terms of design. So we don't have these massive cues that build, that we're not getting suppli to market. And, and PGM of, of course, is kind of the epicenter of that data center development. So we're seeing some interesting areas. I also think it opens an opportunity for us to think about efficiency. If we think about the least or the most affordable supply we bring to the market, is, is the supply we're not using. I think this opens an opportunity for us to look very creatively at efficiency solutions, uh, line loss on our distribution systems. I, it just, you know, I am, I'm actually really optimistic when Jeff and I talk about this. You know, we see a lot of developments that don't leave us traumatized by thinking about data center development, but rather really, really hopeful, right? Really hopeful.
Courtney Doyle (18:27):
Oh, that's, that's really great to hear because a lot of looking at it, it is really stressful and it's a really complicated problem. And there's a lot of pieces that have to work together to be able to find the solutions. And not everything works together and plays nicely all the time. So it's, it's good to hear that you feel like there are opportunities and, you know, investing in these infrastructure pieces that come with line loss and, uh, transformers and things like that could really play a big role. And I thought I also read, um, in your report, this might be a question for Jeff, that the data centers are getting more efficient or they have since they were born, you know, uh, two decades ago or so. Is that a piece that we're also seeing a lot of, um, do we think we'll see more progress there or do we think they're as efficient as they're gonna get right now? No,
Jeff Johnston (19:16):
I think we'll see more progress, and quite frankly, we absolutely need to see more progress. So, so consider this one chat PT inquiry. And for those who aren't familiar with chat, GPT, it's the AI application that was launched a little over two years ago, and it's really the matchstick that lit this whole powder keg. And the reason why we're all here talking about data centers and energy, it was really because of chat GPT. So one chat GPT inquiry is equal to 10 Google searches, or, or another way to look at is, uh, the one chat GPT inquiry consumes 10 times the amount of energy at one Google search. It's probably the better way to think about it. So, and that ratio will probably grow over time, right? So these applications will become even more energy dependent as time goes on, or more energy demanding, maybe is a better way to say it as time goes on.
Jeff Johnston (20:07):
So we absolutely are seeing some chip set technologies. So these are the semiconductors or the brains that run the computers and the data centers. You know, we're seeing quite, you know, quite a significant step function increase in efficiencies from the likes of, you know, nvidia, which is, uh, the, the, the semiconductor company that builds most of these chips. So they're, they've made a lot of progress. And then as time goes on and AI matures and evolves, you know, new types of chipset technologies will be introduced to do AI related things that aren't nearly as energy demanding as the previous ones. But net net look, it's still a rising tide here and will be for quite some time from our perspective in terms of, yeah, we do have more efficient ways of processing and storing data, but the net effect is we're still gonna continue to see in, in my opinion, at least, you know, this continued surge in electricity demand because of ai.
Courtney Doyle (21:13):
So, last question for both of you. And you can, you can go in whichever order you please. Um, for any of our listeners or anybody who reads your report, what are the three main things that you hope they walk away knowing once they, once they hear this information? Terry, do you wanna go first?
Teri Viswanath (21:32):
I'd be happy to. So, I, I think it's important to understand that we are in a new age of electricity growth. So it's here and data center demand growth's probably the most invisible signs that we're actually seeing in there. Testing our ability for, um, you know, really for the utility to keep pace with this development. You know, I'm hopeful, especially when I think about the creative adaptations that we've seen in the past, what we're seeing unfold in front of us. It's an exciting time to be in this industry. And I do think that, you know, data centers really are the foundation for our US digital economy. The digital economy is 10% of the overall GDP, and they're actually spurring growth, the kind of growth that we see daily within communities that have this development. And that's really exciting to our co-op communities.
Jeff Johnston (22:21):
Yeah, and I would just add to that and completely in agreement with what Terry just said. And I think, you know, when, when you think about, you know, where are we gonna be five years from now and, you know, are we gonna continue to see this sort of hockey stick type growth environment? And, you know, nobody knows, right? For sure. But when you take a step back and you sort of look at it objectively, first of all, you just look at the, the billions, the unprecedented amount of money that's being spent by Amazon, Microsoft, Google, and Meta. I mean, we, that's a whole nother podcast, but it is mind blowing amount of money that's being spent. We've, you know, the word unprecedented gets thrown around a lot, but this truly, truly is unprecedented. So you look at that and that, and that portends, I think, continued growth.
Jeff Johnston (23:10):
But then there's also an economic component to this as well in the sense that, look, we are an aging population of, of people here in this country. And, and the way you grow an economy is you need to add people to the workforce and you need to make those people more productive. And we're having fewer kids and we're aging. So, uh, I think you're gonna really see business leaders, government, uh, leaders really lean into this technology so that we as an economy can continue to grow. 'cause we need technological advancements now, like I would argue we've never needed before because of the demographics of, of the population
Teri Viswanath (23:50):
For sure. You know, uh, I'm from Comb County, so I've, you know, oh, okay. I grew up in the mitten and we've tried no growth for a while and it's not a lot of fun. So I, I do think this opportunity for economic growth reinvestment in our communities. Wow. You know, I think Michigan's ready for that.
Courtney Doyle (24:06):
Yeah. So, I mean, bottom line data centers and, and AI and this, this growth in electric demand is going to continue. We're gonna need to invest in the infrastructure and all the things that make that happen possible, um, moving forward. But also, uh, number three, I guess I'm taking away that, um, we should feel optimistic and that we, we shouldn't feel too afraid of it. And we have, yes, some challenges ahead of us, but they come with really great opportunities.
Teri Viswanath (24:37):
Absolutely. You said it well.
Jeff Johnston (24:39):
Couldn't agree more. Alright.
Courtney Doyle (24:40):
Thank you both so much for joining us today. We really appreciate the opportunity to pick your brains and ask you all the crazy questions so that we can have a better understanding around what's going on.
Teri Viswanath (24:51):
Our pleasure. Thank you so much. Yep.
Jeff Johnston (24:53):
Glad to be here.
Courtney Doyle (24:54):
Join us next time for more co-op Energy Talk.

