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Shana Louiselle: Alright. Well, I think we'll probably get started. Some people might join us 
here. But we said 6:15 we wanted to do welcome, and get the 
presentation kicked off. So, welcome. And, thank you for being here 
tonight. This is the first public meeting for the 2018 Vermont Long-Range 
Transmission Plan. This will be the fourth of its kind. Previous plans, which 
started in 2009, 2012, 2015. And, here we are in 2018, presenting this 
new edition. 

 I just want to make a few introductions in the crowd. So, Vermont Electric 
Power Company or VELCO, the transmission utility for the state, is the one 
that's putting this meeting on, to get public input on the plan. And, we 
have a few staff members here. My name is Shana Louiselle. I work in the 
communications department. And, I also serve on the Vermont System 
Planning Committee, which has a very important role with this long-range 
transmission plan. 

 Hantz Présumé is our senior lead planner, and one of the authors, the 
primary author of the plan. So if you have any criticism, it all goes to him. 
His team is also here. Lou Cecere, and Eric Harrold, both work closely with 
Hantz, and put in an incredible amount of time and effort, into developing 
this plan. And last but not least, we also have Chris Root, chief operating 
officer, who's gonna be giving a few remarks, just kind of high level, 
setting the stage for Hantz to provide the presentation tonight. 

 And we've obviously invited anyone who's interested in the topic of 
transmission, to come. I know we have a few public members here. You're 
welcome to introduce yourselves, if you so feel inclined. 

Speaker 1: Do you want us to? 

Shana Louiselle: Please. Please. There's only two of you, so we can- 

Speaker 1: Well, three. 

Shana Louiselle: We're a friendly ... Oh. So, there's a third person? I'm sorry, sir. We're a 
friendly group. 

Speaker 2: I'm just happy to help. 

Bruce Gardner: My name is Bruce Gardner, and I've been involved in business in this 
region, for over 50 years, both small and large, startup, expansions, the 
expansion and what not. So, I have a strong interest in companies that are 
thinking on locating here, thinking on expanding here, and saying to 
themselves, "Is this a good place to do it? Do I have employees I can hire? 
Do I have a tax base that I can live with? Are there more materials that I 
can get in here ... ? Well, is there public utilities, that I'm gonna need?" 
Like [inaudible 00:04:12], something like that. 
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 Last but certainly not least, "Will I have the available power for 
connecting, connect power? And will I have the available power, for time 
of day demands?" And, I would expect that when somebody considers 
that, that they talk to the power company, and the power company 
assesses their needs. And also, VELCO's ability to produce what it needs. 
And, "Are there necessary upgrades, and infrastructure, or incapacity in 
any way, that this new business might influence it?" And, that makes a 
plan more likely to succeed, tHantz if they just come in here, and don't do 
their homework. Okay? And, get surprised along the way. 

 I've learned this from the school of hard knocks, and of positive things. I'd 
like to share a few more comments when you get to the point of doing 
that, 'cause my interest is quite high. And, I'll try to explain why. Thank 
you very much. 

Shana Louiselle: Excellent. Thank you Bruce. 

Bruce Gardner: Yep, 

Shana Louiselle: Any other public members, want to ... ? Okay. Excellent. And then since 
we've been sharing, there's also a few other guests here. Dotty Schnure, 
from Green Mountain Power, as well as Kim Jones, from Green Mountain 
Power, Melissa Bailey from Vermont Public Power Supply Authority, and 
Ed McNamara, from the Department of Public Service. So, thank you all 
for joining us. 

 So as I said, this is the fourth iteration of this plan. There are a few legal 
requirements that we have to uphold as the manager of this plan. The 
process began in 2007, to support full fair and timely consideration of 
non-transmission alternatives that were related to growth related issues. 
Vermont law and public utility commission order, require VELCO to do 
two things: Publish a 20-year update of the long range transmission plan 
every three years, as I stated. And also, to plan the associated public 
outreach to obtain public input that might in some way help to shape the 
public review draft, into its final form, the final plan that gets published in 
July. 

 There are a number of methods to provide that public input. Just so 
everybody knows, this meeting is being recorded today, by this little thing. 
So, you might actually see me come walking close, hovering if you do have 
comments, just so I get clarity of your comments. 

 If you're not comfortable speaking and being recorded, we do have just 
comment cards here, if you choose to write it down. And there's also a 
public website, where it's an online form, where you're able to submit any 
comments there. And all three of those work. Or if you just want to talk to 
someone, call someone, we're available Monday through Friday anytime, 
to take your comment over the phone as well. So aside from that, I think 
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that just a quick note on tonight's agenda, Chris Root's gonna make a few 
comments. He's gonna hand it over to Hantz Présumé. Hantz is gonna give 
a presentation on the plan. Questions are more tHantz welcome during 
the presentation. But, we'll also hold a Q&A afterwards. And we'll be here 
as long as it takes, as long as you want to stay. So with that, I'll give it over 
to Chris. 

Chris: Thanks, Shana. Thanks for coming down tonight. I wanted to talk a little 
bit, an introduction. So, this plan gets written every three years. So, we 
have to update it every three years. And, we work out 20 years. And, it's 
kind of a collaborative effort, based on engineering basis. 

 So traditionally in the past, what you look at is electrical load. Is it 
increasing over time? Which it almost always has, except for a few 
economic downturns in the past. It's always done that. And, you're trying 
to anticipate what transmission needs might be needed to ... Or, sub-
transmission need to be, to make sure that we can reliably serve those 
folks. 

 So, if you think of the bulk transmission system as the interstate highway 
system? Alright? That's what VELCO does. Just below that is kind of the 
state highway system, which primarily is run by Green Mountain Power in 
this area. And then below that, we have the local streets and circuits, that 
supply up and down, the local loads. And, that was visible ... Is also owned 
by Green Mountain Power. So, there's kind of a separation. And, we only 
do the bulk transmission 700-miles, within the state of Vermont. Okay? 
So, we have a statewide view. So ... Which is one of the things Hantz is 
gonna talk about. This is a statewide plan. It isn't just a regional plan. It's a 
statewide plan. 

 Now a couple things have changed. And so this plan coming out in 2018, 
there's some big changes that have happened since 2015. One is solar. 
Okay? Big issue about solar? It is everywhere. So, the state of Vermont's 
peak electrical load is 1000 MW. Okay? It's a nice easy number. And, it's 
actually both 1000 MW in the wintertime, and in the summertime. But, it 
hasn't changed in like 10 years. It's been about that. 

 Now, that doesn't mean that there hasn't been increases in load, electrical 
use. But, energy efficiency, the new different types of light bulbs, all those 
things. More efficient refrigeration, heating systems, all that stuff has kind 
of canceled out any natural use of more electricity. So, it's pretty much 
staying flat, although it's gonna drop down. 

 Now a couple unique things about Vermont. So, we're the only state in 
New England, where our peak load happens after dark. And, why is that? 

Speaker 1: What was that? 
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Chris: After dark, in the summertime. It's always been after dark in the 
wintertime. About 6:00 ... Cold winter day, around 6:00 makes sense. It's 
dark out. People come home. They start cooking. So, that's when our peak 
demand is. And the summertime, it typically always used to be in the 
middle of the afternoon. Not anymore. So on that 1000 MW of peak, 
which on a hot summer day, we would see close to that at about 9:00 at 
night, between 8:00 and 9:00, when the sun goes down, you would see 
that. But 2:00 in the afternoon where it used to be, we have about 300 
MW of solar in the state of Vermont at this point in time, with more being 
added every single day. 

 So what happens in the middle of the day, the electricity used gets 
canceled out by local solar. And, that's what's actually very, very, low in 
the middle of the afternoon. And then it rises up. And then when the sun 
goes down, it jumps right up. 

 So, that is a situation that has never occurred before. And in the last year 
or so, we actually have seen on a sunny afternoon, electricity use lower 
tHantz at 2:00 in the morning. So, just think about that, 2:00 in the 
morning, not much electricity being used. But at 2:00 in the afternoon, it's 
lower tHantz that. That's because on a sunny afternoon when it was a nice 
... In the springtime, people aren't using electricity. They're all outside, 
lots of sunshine, all that solar's cranking. And, it is really a very interesting 
phenomemon. It goes on. 

 So, we're doing a transmission plan for 20 years. We don't see a lot of 
peak load changing. Matter of fact, it's gonna drop down a little bit, our 
anticipation in the short term, on the peak. The reason the peaks don't go 
way down, is because they're after dark. And you have to plan for the 
peak, which is still after dark. 

 So a couple things that Hantz is gonna talk about. So, he does a lot of 
simulations. And, these two guys, they do simulations, working out 
number of years. But there's some factors that influence this, what's 
gonna happen in the future. 

 Number one: how much solar is gonna be on our system? The state has ... 
I'll just say aspirations to go to 90% of all energy use being carbon free or 
renewable, by 2050. Right? So, that is a big challenge. Some of that will 
impact electricity use, because of the fact that if you go to electric 
vehicles, you do more heating instead of oil heating, you start doing more 
electric heating in heat pumps. Those are things that Hantz will talk about, 
because it has an influence in what happens over time. 

 The electric plugin vehicles are increasing, but they're not increasing at as 
high a rate as the solar is driving down demand. So as a result, there's not 
huge amounts of new big lines required, for reliability purposes. But one 
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of the things that Hantz will talk about which is very interesting, and this is 
new to this plan, is now as you start growing the amount of solar, we're 
starting to get to the point where, okay. The solar now is gonna start 
generating problems that have to be figured out how to resolve ... Other 
opportunities. Correct. But it really is ... It's really coming to a point where 
geographically, it matters where where it is. Right? So, where people 
wanna put it, they'll put a lot of stuff. And, now we're starting to have  
constraints. And, those constraints have to be addressed over time. 

 So one of the things Hantz's gonna talk about, is the analysis. So we have 
about 300 MW of solar right now today. But, we know there's at least 
probably another 40 MW between now and the end of the year coming 
on, with the big plant going in, just outside of Ludlow, 20 MW in the fall. 
That's a big number. That'll be the biggest solar plant in the state of 
Vermont, that's coming online in the fall. And, we know there's at least 
four or five more of that size coming. So, that's another 100 MW of solar 
coming. 

 So what Hantz has done is looked at what happens if there was 1000 MW 
of solar in Vermont installed? And those type numbers are realistic 
numbers, if you're gonna try to get to 90%. You know? If you're gonna get 
to 90% in 2050, you have to have a lot of solar and other technologies to 
get there, right? So one of the things that he's done a really interesting 
study about what does that mean? And not every town is created equal, 
when it comes to room to put solar. So, I'll just give you ... That is kind of 
the most interesting aspect of this whole study. If it wasn't for the solar, 
it'd be kind of boring. We're not doing anything for the next 20 years. But 
the solar exchange, the whole game, the whole game has changed 
completely. So, it's actually kind of really exciting. 

 So with that, I'm gonna ... So, Hantz Présumé is the manager of 
transmission planning at VELCO. He has obviously, a lot ... He has a lot of 
experience. He's been involved with writing this report for multiple 
versions, every three years. But, I'll turn it over to him, to give you all the 
cool stuff. 

Hantz: Great. Well, thank you, Chris. That was an excellent, excellent 
introduction. We're gonna actually skip some slides, 'cause I don't need to 
go over the same things again. It's beautiful. Right. So, we've gone over 
this. We're here to get your comments, your questions, any inputs that 
you may have. We wanna hear about your town, what's happening in 
Brownsville, elsewhere in your region. Please let us know what you think 
about the plan. 

 This is a slide that shows the highlights of the plan. It's pretty simple. We 
believe that the transmission system will continue to be critical for 
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Vermont to serve peak loads. As Chris explained, our peak loads now are 
at night. Right? Because of the intermittent nature of the solar 
community, and the renewable energy, we continue to need transmission 
to serve peak demand. 

 And the load growth, there won't be any for the next 10 years. It's 
essentially gonna be really flat, because of solar PV, energy efficiency, and 
other measures. The load is going to increase later on, sort of in the long 
term, because of electrification of transportation, heating. But that's just 
sort of in it ... So, 12, 15, 20 year timeframe. Alright? For the next 10 
years, not much will happen. 

 And so because of that, we don't see any need to upgrade the 
transmission network, in the next 10 years. So, there's no transmission 
projects being proposed, to serve load. However, there may be a need to 
upgrade the system to accommodate pretty large amounts of solar PV and 
other renewable energy. And, that's if we don't change the way that we 
install renewable energy in Vermont. Or, we don't address the concerns 
with measures such as storage, perhaps load management. We can use 
curtailments potentially. That's acceptable. There may be a need for green 
upgrades in some locations. But, there are other ways to address system 
concerns, tHantz just transmission. Okay? 

 So, this is really the message of this plan. And, I wanna start by saying that 
the requirements for ... The Vermont requirements for planning, is to do a 
20-year plan. But, I wanna say that planning in the region, is the 
responsibility of ISO New England. This is the operator of the New England 
system. ISO New England was designated as the transmission planner for 
New England. And so, we are using the ISO study, for the first 10 years of 
the long range plan. And we supplemented that analysis with our own 
analysis, for the second 10-year period. And, we also connected studies on 
the sub-transmission system. And, we also considered non-transmission 
alternatives, in our analysis. 

 One other note, is that Shana noted, the VSPC [Vermont System Planning 
Committee] played a major role in developing this plan. This is where all 
the distribution utilities, the Department of Public Service, representatives 
of the customers (whether it's residential, commercial, power supply). 
And, they provided really some pretty good input, to help us develop this 
plan. 

 And so when we develop our plans, we usually include analysis or 
discussions about emerging issues, for a number of reasons. And this year 
what we did, is we conducted some scenario analysis, to determine 
whether the system would be able to serve the expected load increase 
that would occur when we electrify transportation, through electric 
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vehicles, when we do heating through electricity, like heat pumps, cold 
climate heat pumps, electric heating. At some point, the load is going to 
increase. So, we wanted to make sure, at least to understand, whether 
the system will be able to absorb that load. 

 And the other analysis that we did, is one where we set the solar PV at 
1000 MW. And, that's the number that we selected, to match the amount 
that VEIC [Vermont Energy Investment Corporation] studied, as part of 
their Solar Pathways analysis. We're not sure when it's going to occur. The 
analysis that VEIC conducted, suggested it would occur 2025. And the 
assumption is that 1000 MW would be needed, to serve 20% of the state's 
energy. The analysis that VEIC conducted ... VEIC is Vermont Energy 
Investment Corporation that is responsible for implementing efficiency 
measures in Vermont. They have weather expertise. And perhaps, Ed can 
explain that better. But, that's the organization that performed the 
analysis. 

Ed: Sorry. I just want to say that the Solar Pathways Report, was not 
connected to the VEIC's responsibilities for efficiency in Vermont. That 
was something they did as a stand-alone consulting, working with the US 
Department of Energy, just to be ... Sorry. I just wanted to clarify that. 

Hantz: Great. Thank you. Thank you Ed. Right. So the point is, is solar PV or 
renewable energy, will be a big part in us meeting renewable demands. 
Right? And currently, we have about 300 MW in Vermont. So, there's no 
concerns right now. But, I think it's our responsibility to determine ahead 
of time, whether the system is able to accommodate 1000 MW, 1500 
MW, or more. And so, we're testing as part of this plan, a scenario that 
models 1000 MW facility being in Vermont. 

 And so, yes. Forecast? So every planning study, starts with a forecast. 
Right? Which we're planning to 5 years, 10 years, 20 years. You wanna 
know ... At least understand what the electric demand will be, at those 
times. And the way we did this, is we developed what we call a base 
forecast. And that base forecast uses sort of a model. Where it says if you 
have certain economic activity that's going to require electric 
consumption, if the population grows, it's gonna increase consumption. 

 So, there are models that try to predict what the electric demand will be, 
depending on population growth, income growth, economic activity, 
efficiency measures that are standards that are in place. And, that's what 
this blue curve represents. Where it says that the base load to be about 
1000 MW, for about 20 years. But in addition to that, we also forecast the 
load, or the demand that we would see on the system, due to electric 
vehicles, cold climate heat pumps. We also model the effect of solar PV, 
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through the net metering, or standard offer programs. We even modeled 
the demand response program, through the ISO forward capacity market. 

 And so when we looked at all of those loads and resources, and we add 
them to the base load, it results in a net, sort of a net load, that the 
transmission system will be called to serve. And, that's the red line. You 
can see how the red line is really flat. For the first 10 years, it's not 
growing. But it does start to increase, after 2028. And, it's because of ... 
Really, this is the summer forecast. So it's affected truly, by the electric 
vehicle load. And, you can see the shape of the electric vehicle curve. It's 
really increasing quite a bit. This is what you're seeing in the red curve. 
Okay? So, this is the summary forecast. 

 The next line. So similar curve for the winter. Essentially the same shape. 
What I would note here, is that the winter loads are affected mostly by 
heating, cold climate heat pumps, as opposed to the electric vehicles. 
Right? So, this is the heat pumps is really increasing really fast. And, that's 
really what's driving the winter peak demand. 

 What's different also about the winter, is that there is really no solar 
contribution. Solar in the winter is zero. And because the peak occurs at 
night, 6:00, 7:00 at night, additional solar has no effect on the load curve. 
Whereas in the summer, if the load is at ... Say at 7:00 p.m. it's still a little 
bit of sun, you know? Maybe it's not 100% of the capacity. But it could be 
2%. You still have a little bit of contribution. If it's after dark, 8:00, 9:00, 
then it's also zero. Right? You could have a lot of solar PV on the system. It 
contributes in the middle of the day. But after dark, it really does not 
serve any of the Vermont loads. Thanks. 

 So as I mentioned earlier, we modeled what I called high load scenario. 
And, this is a forecast that models what would happen on the system, if 
we are on track to meet the state’s 90% renewal energy by 2050. And to 
be able to meet the state's goals, two things happened. We have to 
increase electric vehicles to a large extent. We also have to increase cold 
climate heat pumps quite a bit. As an example in the base forecast that 
you saw earlier, the electric vehicle, the number of electric vehicles that 
we assumed, would be 110,000 vehicles, in the base forecast. And the 
high load scenario, that would grow to 170,000 electric vehicles. That's 
the kind of difference that you see there. 

 What's interesting to see is that in the first 10 years of this forecast, 
there's really not much change. The base and the high forecasts, are 
about the same. And the effects of electric vehicles, and heat pumps, 
occur later in the forecast. And the difference between the base forecast, 
and the high forecast, is about 100 MW. But it occurs at the end, because 
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the load is growing incredibly in the second part of the planning horizon. 
Thanks a lot. 

 Alright. So, the other thing that we did is, we forecasted solar PV. We have 
both a base forecast, and a sort of high solar PV scenario. And, we're 
gonna talk about the base forecast first. If you look at this curve, we're 
saying that in 2017, we have about 280 MW of solar PV installed. And 
then, we expect to see the solar PV grow in 2018, to about 350 MW. 
That's currently where we stand today, is 300 MW. 

 In this blue curve, the forecast is based on a sort of economic model. We 
call it the payback model, which means that investments are made, from 
an economic perspective. And what comes into play, is the cost of solar PV 
systems, investment tax credits, the incentives. And so, the incentives are 
encouraging investment in solar PV. And, this is what's driving this blue 
curve. And you'll see that the slope, or the growth rate, is different after 
2023. And, that's because we're expecting the investment tax credits to 
phase out in 2022. And the cost decline that's been happening on the 
solar PV, that's going to slow down as this ... The cost will go down only so 
much. It's been dropping quite a bit, but that drop will slow down, going 
out in the future. So, that's why it's not continuing to grow at the same 
rate in 2037. It has ... The curve has slowed down a bit. 

 The red curve ... I would not call that a forecast per se. What we did is, we 
wanted to model 1000 MW in 2025, to match the study that VEIC did, the 
Solar Pathways study. So then, we figured out what growth rate that we 
would need to reach 1000 MW in 2025. And so, this slope is quite durable, 
right? It's really aggressive. And so in 2018, we're saying that we should be 
at 700 MW already. Okay? 

 So, don't pay so much attention to the timing of the 1000 MW. The curve 
is pretty steep. But, we wanted to study 1000, to see whether the system 
is capable of accommodating that amount of solar PV. And so, we're going 
to prepare the base forecast at 2025, at about 500 MW. And we're going 
to double that 1000. And, we can compare the two results. 

 Next slide. So, results? In terms of being able to serve load, we don't see a 
need to upgrade the system. There's no peak load concerns. The system 
has enough capacity to serve peak loads. What we did see in some 
locations in Vermont, there are areas of Vermont where there could be 
load disconnections, outages, or what we call loss of load. There are areas 
in Vermont, where an outage will cause load to be disconnected. And, 
that would range from say 5 MW in some areas, to as high as 145 MW. 

 And we considered those lesser loads to be acceptable, based on ISO New 
England performance criteria. ISO allows as much as 300 MW to be 
disconnected, before requiring a transmission upgrade. Okay? So, we're 
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not pausing any transmission reinforcements, to avoid these loss of load 
exporters. Okay? 

 

 On the sub-transmission level being the ... So, you have transmission here, 
and sub-transmission at the bottom. We have identified ... Or there are 
some areas, where there's some ... Reflect some issues, that distribution 
utilities need to further evaluate. And the distribution utilities may find 
that even though we flagged those issues in our studies, based on their 
own performance requirements, there are no need to address these 
concerns. But, they may find that yes indeed. You need to develop a plan 
to address them. All we're doing in our study, is flagging where there's an 
exporter there. But, it's something to pay attention to. 

 And in the high load scenario, even though on the sort of 20-year period 
the load has grown quite a bit, in the first 10 years, remember the high 
load scenario and the base load were exactly the same. Actually within the 
first 10 years, there was no difference. And so we don't see a need to 
upgrade the system, in the first 10 years, anything immediate that we 
need to address, even in the high load scenario. Okay? Any questions on 
that section so far? 

 

 Okay. So, now I'm gonna go into the Solar PV Analysis. I'm going to start 
with the base forecast, where we are projecting to reach 510 MW in 2025. 
And the way we did this analysis, we had to make two choices. We said for 
instance, that we can assume that the solar PV will grow, in the same way 
that it has in the past, essentially same distribution, the same proportion, 
as today. 

 So if an area of the state has 10% of the total solar PV today, it will 
continue to have 10% going forward. Is there a quick ...? Yes. 

Bruce Gardner: With solar increasing, and we all see it. And, I think it's good for the 
environment and lots of things. Solar has a time of day output, you know? 
But yet as you said after dark, the need for electricity goes up. How do 
you store the solar output, during the peak? 

 

Hantz: Okay. So today, there's no ... I'm gonna insert it a couple of ways. There's 
no way to store, sort of physically store the energy, with 

 

 Section 1 of 5 [00:00:00 - 00:34:04] 
 Section 2 of 5 [00:34:00 - 01:08:04] 
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Hantz: So to physically store the energy within the borders of Vermont. What 
happens is as we generate power, suppose that there's not enough load 
to consume that, that additional power will go elsewhere. It will go to 
New York, Massachusetts, New Hampshire and surf load elsewhere. 

Speaker 4: And they don't have to store it either? Because their consumption will ... 

Hantz: Yeah, so what happens, when you have extra, so within the borders of 
Vermont... say Vermont is over jamming power, it affects other resources 
within New England or in New Hampshire, Massachusetts, and elsewhere, 
so there's going to be a generator that will be reduced to make room for 
the additional generation within Vermont. 

 And so, in a way, the other states is our storage device. They can 
modulate their generation to make room for solar PV in Vermont. There's 
not a, say a battery, within Vermont. There's nothing like that, that 
purposely designed to store solar PV. The storing is really, in terms of 
storing energy... a hydroplant or a coal plant would not need to run as 
much because Vermont is over jamming. They're saving their energy for 
some other time. Yes. 

Speaker 5: You folks consider storage across borders as far as Massachusetts, 
Northfield Massachusetts and the site in [inaudible 00:35:38]? 

 

Hantz: Yes, there was actually some discussion about that in Vermont. There is 
actually a developer that proposed a pump storage plant in a northeast 
kingdom that actually had the elevation, there's a mountain at the top. 
And they thought they could design a pumping plant in Vermont. It's really 
not something that is... it's really early stages of this project, so yes we've 
talked about it. Certainly Vermont would be a difficult place to build such 
a plant. 

Speaker 6: But in New England, there's two very large pump storage plants in 
western Massachusetts now. And there's one also in eastern New York 
that are very large. We're glad we have them. We use it quite a bit. It used 
to be years ago. They used to pump the water up at night, and let it go 
down during the day when then she was high. Right now, they pump 
during the day, and hope there's enough use in the night to be able to 
pump it down. It's becoming quite difficult to figure out how to schedule it 
because of that. Because everything beginning upside down. So- 

 

Speaker 5: Shut that up. They really screwed that up because that's how they used to 
do it. 
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Speaker 6: That's exactly right. So the reason they originally built those were for the 
nuclear plants because of... at night the concern would be the nuclear 
plants would only have one speed. Could shut down. What are they gonna 
do with the electricity? They used it to pump the water up, and then run it 
down during the day. That was the whole idea for both of those new 
plants. But we're glad we have them. They're a good resource when 
something goes wrong. So I don't see this going. But you're right, there 
was a [inaudible 00:37:28] that was looking to see if you could that. The 
problem with battery storage, which everybody's in love with, is if you 
wanna go... there's various technology of batteries. If you wanna go with a 
lithium iron type battery, somewhat of what's in the Tesla car and Tesla 
power walls, they have limited life cycles. They're extremely expensive. 

Speaker 4: And they're not super wide scale. Right so, the amount of power we're 
talking about, 300 MW, if you wanna try to go through the night, you 
know 10 hours. And hopefully it doesn't snow. I mean you're talking 
massive amounts of energy storage, which is complicating things. So what 
we do in here, it goes way down during the day, at night we're basically 
running off of nuclear gas in New England. That's what happens. Natural 
gas, or nuclear, and some hydro. 

Hantz: Hydro, right. 

Speaker 6: That's pretty much what we're doing when the sun goes down. 

Hantz: Right. 

Speaker 6: That's not gonna change. 

Hantz: That's why we started the conversation earlier. We're still gonna depend 
on the sub-transmission system. Because the power needs to go out. 
Transmit it over... to New Hampshire, Massachusetts, where they have 
other resources they can adjust. So to continue this, we modeled... if 
we're worried solar PV okay, the condition to test is not peak time. Is not 
the peak hour. The condition to test is in the middle of the day on 
Saturday or Sunday, middle of the afternoon where the load is already 
low. And it's sunny at 1 o'clock in the afternoon, at 12 o'clock in the 
afternoon, or pushing maximum solar PV. 

 And the question is, do you have enough transmission network capacity to 
accommodate all that generation. So that's the condition that was tested 
here, and the other thing that we did is we assumed that no other 
renewable energy would be curtailed. All the hydro is running. All the 
wind plants are running at full output. [inaudible 00:39:34] and everything 
else. And the solar PV that is modeled here, if I were in 10 MW that is in 
addition to what's already running, okay. So we have all this generation, 
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what happens is the transmission system is called on to carry all that 
power and that creates additional system losses. 

 So we have additional flow, it creates additional losses. And what we 
measured is just a snapshot to compare with and without the final 10 MW 
of solar PV, that was additional 13 MW of losses that we saw on the 
system. And we also some additional concerns on the system, there are 
parts of the system that are already constrained. Meaning there's not 
enough capacity for existing units. And this analysis, we did not respect 
any of those constraints. We did not say, "Okay, we're not going to put 
generation there." We actually put generation inside the constraint. And 
that creates even additional problems. Even more severe concerns like 
[inaudible 00:40:36] collapse in northern Vermont that we observed. And 
we saw transmission lines that would be overloaded. Exceed their 
capacity because of all the solar PV that we added in areas that really did 
not have capacity to accommodate them. So it's the base forecast. If I 
were a 10 MW forecast okay. 

 So on the next slide, shows the area of concern today. This is the northern 
portion of the state, the Canadian border. So the area within the red circle 
is the constraint where because there's not capacity on the transmission 
system, there are times of the year where the load is low, and you have a 
lot of wind and hydro that some other generators need to be reduced, 
curtailed to avoid overloading the system. And the way that I showed New 
England, the operator manages this area is the units are called to reduce 
their output in anticipation of a problem occurring. You don't wait for the 
problem to occur and then react right. The generation's reduced ahead of 
time and that's an issue that we see today that would be aggravated if we 
continue to add solar PV in this area. 

 That was the base forecast. And then we model a thousand MW of solar 
PV on the system. And we just tested 3 different distributions and we 
spread the solar PV in two different ways. One of the ways is same as 
2018. Same proportion. So that today, if an area has 10% of solar PV, a 
thousand MW will continue to have 10% of solar PV, percent of the total. 
And then we said, what if we install solar PV as the same proportion as 
the demand that's in the area. So that if one of the boroughs has 50 MW 
of demand, then that borough will also get 50 MW of solar PV. That's the 
second set of numbers here, where it says MW load ratio share. 

 And then we did another one that says what if we spread, or distribute 
the solar PV based on the energy that the area consumes. Three different 
ways... because we don't know. We're talking about a thousand MW from 
today to perhaps 2025. From 2025. Is the solar PV really going to be 
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distributed exactly like today. Maybe, maybe not. So we're testing it in 
different ways to see if the results are any different. 

 And what we found is that if we increase the solar PV from 300 to a 
thousand, and we don't pay attention to the constraints today, we saw 
that our losses really increase exponentially. We say 13 MW, and 
additional losses for 410. We double that, our losses go up to 50. So it's 
not double the losses. Actually increase significantly. The flows, the 
transmission flows on our network, were very large. We often saw 
overload, or lines that were overloaded without any outages on the 
system. We saw in areas where there are buildings collapse, so a lot of 
issues we observed on the system with the thousand MW. 

 And in terms of results based on different distributions, we tested the 
2018 distribution, the MW and MW-hour ratio. There's really no 
difference on the transmission system as we change distribution, right. 
But the only difference that we saw was the distribution transformers did 
not overload as much. When we spread... essentially the MW ratio is 
more equal or spread out. It's got a spread out distribution of solar PV as 
opposed to a more concentrated solar PV concentration you would see in 
a 2000 distribution level. Yes. 

Speaker 5: The entire [inaudible 00:44:54] or system losses are what? 

Hantz: Okay, when current flow on a piece of wire, it creates heating. 

Speaker 5: Right. 

Hantz: This is energy that is not being delivered to the customer. We call it a loss. 
When it goes out in the air. It just you heating the air to go from point A to 
point B. 

Speaker 5: So the losses you're referring to has to do with heating solely or? 

Hantz: On the transmission network. On the equipment that is between the 
sending end and the receiving end. So the difference between the energy 
that a generator produces and what the customer consumes. 

Speaker 6: So that line loss? 

Hantz: Line loss. Instrument loss. Anything that carries current. Current generates 
heating and that's not very useful. We want to use everything. From 
beginning to end. That's what we call losses. And the computer program 
that we use to model the system is able to measure that. It tells us how 
high of a loss that we see on the system. That's how we measure that. 

 This is just an illustration of the problems that we saw on the system on 
the Vermont map here. We have the sheer area that I showed to you 
earlier in a red circle, in the northern portion of the state. The lines that 
are overloaded with 1000 MW of solar PV are in blue. It starts from the 
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Canadian border all the way down to Rutland. There's also transformers, 
substations that have transformer overloads, and they are indicated in the 
blue circles here. And what these dash lines represent is as you add solar 
PV to the system, the constraints that we're already familiar today, the 
sheer area. We're gonna have similar constraints further south on the 
system. And it will expand as you add more and more solar PV to the 
system. This is what this is showing. Okay, questions on that map? 

 This table only... guess what you would take from this is as we model 
different distributions, 2018 or MW ratio, this is showing that the 
transmission lines are not affected as changed from MW from 2018 to 
MW ratio. What we're also showing in this table as we increase load or 
reduce generation of other renewable energy, we're asking ourselves is 
that really gonna change the results. Because initially, we modeled 
everything. All the generation was running. And we modeled the load at 
the middle of the day. So the question was, what if the load was higher? 
Like in July or something, or August. Or what if the generators that we 
model happen to be out of service. What does that do to the results? 

 So we created a matrix of possibilities. Combinations of load level, 600 
MW to 745 MW. Or different levels of generation, starting from 425 to 
355 to 280. And I'm showing in this table the number of miles of 
transmission lines that we overloaded as we changed system conditions. 
As we changed load and generation patterns. So transmission lines are 
about the same, all the way down until you increase loads efficiently and 
you reduce generation efficiently. Okay. So you still have the same 
concerns until you drastically change something. Transmission level. 

 On a sub-transmission level, say at 34 kV or 46 kV, you do see a reduction 
on a number of lines that are affected. And the transformers you see here 
in the 2018 distribution level, the number of transformers that are 
overload as you change the distribution, the number of transformers that 
overload are reduced quite a bit. It's just what the table is showing. It's a 
little complicated or pretty busy. What we're showing is we looked at this 
solar PV analysis in a lot of different ways. We change the transmission. 
We change the load level. We change the generation level to see whether 
the system impacts or is gonna change significantly. Okay. I don't know if 
there's a question on this. And I recognize it's a lot of data on a slide. 

 So we saw a lot of issues on the system with a thousand MW. The other 
thing we did is, okay we asked ourselves is there actually a way to 
accommodate a thousand MW of solar PV if we did it in a smarter way or 
more optimized way. Is there a way to install solar PV without affecting 
the system as much. And to do this, we set up some rules. We said we're 
not gonna import any power from New York or New Hampshire. Let's say 
we can control our ties, or connections to other systems. We're not gonna 
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accept any power flow from our neighboring utilities, our neighboring 
states. 

 And we also said that the solar PV that is installed will have the capability 
to provide grid support. It will actually act like any other centralized or 
major generator like a nuclear plant or a coal plant. The small-scale 
renewable energy will be able to provide grid support, flow control, and 
things like that. And we said that our efficiency measures will not reduce 
the load so drastically that it will affect the amount of solar PV that can be 
absorbed by the system. So we modeled the flat load as we move from 
year 1 to year 20. 

 And certainly, some of our equipment as we do our analysis will find that 
they overload. And so we said, "Well, maybe there's gonna be some 
storage that will be put in place. Maybe we'll accept some curtailments. 
Maybe there's gonna be something that will be done to accommodate 
solar PV." But we don't know what those are. So we allowed our 
equipment, capacity, to exceed by 5% to account for those flexibilities 
that will happen somewhere on the system. 

 And there were some issues on the system today to serve peak loads 
primarily on some transmission. We assume that these concerns will be 
addressed somehow. We'll increase the capacity of the transmission and 
sub-transmission system. And the other major function is that we're 
saying that the distribution system, the feeders, and the streets, and the 
small wires will be upgraded to allow all that solar PV to connect. We're 
assuming that the distribution system will be designed for the thousand 
MW solar PV. There's no curtailment there, or constraint there. 

 The other thing we're saying is that, because we're thinking about small 
scale solar PV and large scale projects, we're assuming that no large 
projects will be connected to the system, right. We realize this is probably 
not a really realistic assumption, something will be built in Vermont. 
Maybe 20 MW or 50 MW. For the purpose of this analysis, we're assuming 
there won't be any of those large sort of major projects that will connect 
to the system. 

 And the last assumption is that solar PV will be installed exactly the same 
way we are modeling here. Suppose that we have full control of where 
people can install solar PV, they will follow our plan and everything will 
come to pass. And everything will be great. So that's our last assumption. 

 And if we did all of that, it all happened as we modeled, we find that there 
was a way to accommodate a thousand MW of solar PV without any 
major system upgrades. And the way to do so is to locate solar PV in areas 
where there is enough capacity. Pretty logical right. And where the 
capacity exists in the southern portion of the state. Add another portion 
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of the state. And so as the southern area is filled up, then we go into 
Rutland and fill that up. And we proceed north until the entire state is 
actually, can fill it up with solar PV without affecting the system. 

 And this is how this would happen. We're able to go beyond a thousand 
MW. So this is the total, 1058 MW of solar PV. 225 of that amount will be 
in the southern region of the state. 113 will be in [inaudible 00:55:18]. 165 
in Rutland and so on. And you'll find that in other portions of the state, 
there's very small amounts. 10 MW, 15 MW. It's only because the 
northern portion of the state is already constrained. There's really no 
capacity there for additional solar PV. And this is really optimized way in 
installing solar PV from a transmission capacity perspective. It's not 
about... you can be optimized by land use, there could be other reasons 
for putting solar PV in some areas. This is done strictly on a system 
capacity basis. Yes. 

Speaker 5: Why do [inaudible 00:56:07] counties have surplus capacity? 

Hantz: Well one is there's not much generation there in the first place. This is an 
area that's serving load primarily. There's a little bit of hydro, there's a 
little bit of wind, but especially the transmission system has room to serve 
a lot of solar PV and renewable energy. There's... 

Speaker 4: You started off also not a wide, large scale PV down in the southern part 
right now. And you do have a couple of larger towns here. And factories 
and stuff that's hard to do it. That also plays... the more jobs the better. 
You go up to northern, the northeast kingdom, there is basically a few 
dairy farms and that's about it. So it was never designed... the system 
there was designed to feed a very small population of dairy farms and 
those type of things. And now you've put solar all in it. Now you export 
power out of there, but it was never designed. A very robust system. Now 
here you have a nuclear plant, you have a number of things around this 
particular area. We have a relatively robust sub-transmission system in 
southern Vermont. So you have capacity, we're not saying... we're not 
telling anybody to build it. But there's less impact if you build it down 
there tHantz in other places. I think that's what Hantz is saying. 

Hantz: I just point out this map. I don't know if... it's probably hard to see but pay 
attention to a few things. Here, we're connected to a 345 kB, the red lines 
are 345. This is the highway for New England. So this is three large lines, a 
lot of capacity on these lines. And these go all the way up to New Haven. 
And from that point up is 115 kV. So smaller wire, smaller capacity. But we 
also see a reverse in where our resources are located in Vermont. Pretty 
much all of our resources are up the northern portion of the state. We 
import power from Canada. 225 MW, that's more tHantz 20% of our load 
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is coming from one tie up here. We have a lot of wind plants in this part of 
the system. About 120 MW of wind. There’s part of hydro also up here. 

 So normally, if you look at our system on any day, you'll see that the... our 
load, our flow need to be from north to south. Because this is where our 
resources are. And the flows are usually from north going down here. And 
so when we add more power or solar PV up north, we're sort of 
aggravating that flow. We're increasing that flow. That's creating 
concerns. If we add power or solar PV to the south, we're more balancing 
that. We're balancing the northern portion of the state. 

Speaker 6: Remember on that old system when we had 600 MW nuclear plant here 
right? In this area. I mean that was a big difference. You take that away, 
you have a lot of capacity that's just sitting there. Yeah. 

Hantz: Yeah, capacity. So you can fill that up with capacity before you actually 
cause an issue. And it's not... there's not a lot of derivation up here. Down 
in this area. I mean there's a little bit, 5 MW of wind. 

Speaker 6: Just some wind. 

Hantz: A little bit of hydro down here. So here you have hundreds of MW of 
resources. Here you have tens of MW. 

Speaker 5: Yeah. 

Hantz: So you have more room here for solar PV. 

Speaker 5: And shortly before Yankee closed, the 345 kV was duplexed from Vernon 
to Coolidge. Which is where the right angle is there on the red line. 

Hantz: Yes, correct. So that's why. There's more room here tHantz up in the north 
portion of the state. Right that's good. 

 So this is our analysis. This is a summary of the work that we did. 
[inaudible 01:00:39] There's no transmission needs today that we see in 
the future for serving load. There may be a need to upgrade the system to 
support renewable energy, but it's only if we don't install storage, or we 
don't accept curtailments. Or we don't do other things to accommodate 
solar PV. We don't need... transmission is not the only solution here. We 
only go to transmission if storage is not sufficient or can't manage the load 
enough to avoid concern. We don't accept curtailments and so on and so 
forth. 

 And we believe that the point of preparing a plan is to inform our 
stakeholders, our folks that are interested in energy. So that we start a 
conversation around how we can plan to meet our goals. The point is to 
be able to increase renewable energy the best way we can. And our 
contribution to that conversation is the wide information that allows us to 



Transcript of May 2, 2018, Vermont Long-Range Public Hearing — Brattleboro 

 Page 19 of 75 

 

make the right decision for Vermont. And that's our plan. If you have any 
questions or? Yes. 

Speaker 4: Could I be allowed to talk for a minute or two? 

Hantz: Yes absolutely. 

Speaker 4: Well first of all, thank you for doing the planning. Someone needs to do 
that. I like solar. I like the idea of incremental pump-up storage. Why not. 
It costs money to create, but once it's in there, it could be there for a long 
time. And with the efficiencies of pumps today, it could make economic 
sense. Now, I got some comments to make, and I don't want you to take 
them as a challenge to what you presented. Merely, an old 75 year old 
engineer that's been around awhile and thinks about things. 

 The first thing, one of the things I've learned is don't believe everything 
you think. Don't believe everything you think. Double check it, triple check 
it. When I was young, I was young engineer. I had a [inaudible 01:03:15]. A 
GTO. Power, gas was cheap. Not too many people was concerned about 
hydrocarbons and the environment back in the early 60s. Well times 
change. And as I said, I've been here for a long time, and I've connected 
with a number of businesses. Also VDCC and the [inaudible 01:03:41] 
regional energy committee and whatnot. Because I'm retired now and 
these are things that I can do. And I get benefits here from trying to do 
them. And counsel with businesses that we brought in and whatnot. It 
pays back. 

 I've been giving a lot of thought to electric vehicles. I'm pleased to see 
that you're doing some forecasting on electric vehicles. I would say, my 
thinking, which could be correct or it could not be not correct is that it's 
gonna go much faster. Much, much, much faster tHantz what you 
forecasted. It's gonna put a demand on electricity that we've never seen 
in our lifetime. Why is that? Think of total energy consumed in an area. 
I'm talking about natural gas. I'm talking about electricity. I'm talking 
about fuel oil. 

 And I'm talking about gasoline to run your vehicles. Huge. The 
infrastructure of gasoline to run vehicles has developed over a hundred 
years, two hundred years. It is immense. Just count the gas stations. I stop 
in and fill up my car, $3.16 a gallon. It's nothing to see bills up into $60 to 
fill your car up. It's an established energy source. Making it, trucking it. 
And if could get rid of Scott Pruitt, pardon my comments, if we could get 
rid of Scott Pruitt rather tHantz burning up coal, maybe we could do more 
photo voltaics and other things. 

 Now I'll try not to spread too much [inaudible 01:05:41] because I could 
talk for a long time. I think we're in the beginning of a bellwether change. 
And if you've been in business, or you've been in families, bellwether 
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change is not the one that you make a "oh!" It's the one that comes onto 
you, and you say to yourself, "My god, I've gotta do something." I think 
that's what's gonna happen now. This is my opinion, don't believe 
everything you think, but I really do believe it. And I've done a lot of 
research into it personally because I do believe in it. 

 As I said earlier, when a new business moves into town, and they use a 
fair amount of resources, say electricity. The power company's gonna 
wanna know what they have to prepare for. What kind of connected load 
do they have to deliver if they use all that electricity. What is the peaking 
demand in that business you know? Is it 3 shifts or is it 1 shift? You make 
it the day time and the night time. And as a result of that, the power 
company then works with the owners of the business and the community 
to try to make that available. 

 That's a positive. That's a good thing. A community that embraces that 
and endorses that and works together as a team. A town, [inaudible 
01:07:19], the business community, and other things like VDCC business 
whatnot. It becomes a more welcoming area for businesses that come and 
stop. And I've been blessed to have a lot of experience in doing that. Yes 
they determine for some reason or another that a commonwealth theory 
is gonna put too much demand on that section of distribution. Well, with 
some planning, they plan on resolving that. Whether relying on 
manufacturing, whether it goes all the way back to electrical generation, 
or whatever the case may be.  

Bruce: If you drive your car, a gas car a mile, and you drive your electric vehicle 
that same mile. Let's say the gas cost one for the fuel. The electric is going 
to cost one quarter. One quarter! In other words, the gas is three or four 
times as expensive for a mile of travel as the electricity is. That is actual, a 
fact today. My God, think of that. To the life of your vehicle, your travels 
and various other things, that's a huge incentive. I'll also, well, first Elon 
Musk is one of my heroes. He's not everybody's heroes, he's one of mine. 
He is a take charge and do guy. And he's working on cutting edges of 
technology that is going to bring benefits to mankind for decades and 
generations to come. I believe that anyway. I've done huge amounts of 
time reading about electric vehicles and various other things and getting 
magazines. 

 Motor trend and various other things. There's not a car company in the 
world, I don't mean in the United States, in the world, by the way, the 
United States is losing ground, a lot, to China. In the world, that isn't 
developing or already has developed and will be developing more electric 
vehicles. The battery technology that's available today, it wasn't available 
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four, five years ago. It's immense. More powerful the battery, they 
guarantee them, like for ten years. 100,000 miles, you know? 

 That is phenomenal. And that's, technology-wise, is continuing to move in 
that way. I would say that most people in this room, in their lifetime, will 
own an electric vehicle. I'd like to own one myself. I can't decide. There's 
so many out there and that are available. If that occurs, you're going to 
find less need for gasoline. Less pollution associated with burning 
hydrocarbons. A demand for electricity, not only regionally, but locally. 
You mentioned the day, difference between day and night. 

 Electric vehicle owner drives home, goes in for dinner, turns his electric 
charger on and charges. You've got 110 chargers, you've got 220 chargers, 
you got fast chargers which draw a lot of load. Some of them are going to 
have to upgrade their homes. Some of them are going to say, upgrade the 
neighborhoods. Some of them are say to their electric company, "Is this 
line coming in here sufficient to handle that? Is the capacity going to be 
here when we all drive home and turn on our electric vehicles?" Or, if a 
company, itself, supports that. And their employees, and they set up 
charging stations in the company parking lot, and they come in in the 
morning and they hook their car up. Another demand. 

 I think the demand is going to be a tsunami type of demand. Personally, I 
do. I think we're going to see, as these products come out, as the prices 
actually go down, we think of what it takes to have ... In the beginning, 
they're going to be fairly high. When they mature, and they're made by 
manufacturing companies that really have their act together, 
procurement, manufacturing, purchasing and what not. You think of what 
you don't have in electric vehicle. No internal combustion engine, no 
transfer case, a bunch of stuff. It's possible that the volume is there for 
the prices of electric vehicles to come down, the operating costs are going 
to be highly favorable and I think, as the public gradually becomes aware 
of this, and their cars wear out, they're going to be ... People begin to 
really sell it, in a big way. You're going to see it, people buying it a lot. 

 I'd say in five years, the numbers you showed in 10 or 15 or 20 years are 
going to be surpassed. I truly, don't believe everything you think, but 
that's what I think. I double checked myself and triple checked myself as 
best as I can, being old, and I still come to that conclusion. That we are at 
a bellwether change time in the world. I mean, this is happening all over 
the world. Europe is ... just going gang busters. 

 China is ... Ford, GM, what was left of them. That's changing quite a bit 
too. So I think that this is going to happen and my question is from a 
planning standpoint, if your plan turns out to be like I think it might be, I 
can be wrong. I've been wrong before. I've been right before too but, to 
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greatly surpass your fast forecast timeline for electric vehicles. You can get 
[inaudible 01:14:00] electric, you can get pick up trucks electric, you can 
get cars electric, you can get delivery vans electric. When they see that 
they don't have to stop, well, they have to stop somewhere if they have to 
get, but you can get 300 miles out of hanging in there several EV's now. 
Not like back in the days when the Chevy Volt came out and you got, in 
the winter you got 25 miles before you get the gas company. In the 
summer you got 50 miles. 

 We're talking 300 miles. And we're talking fast chargers that are just 
proliferating out like that. In the homes, and they're reasonable. You can 
get a fast charger in your home for under $1,000. Anyway, I hope I haven't 
worn my welcome out here, but I feel, I mean, I'm passionate about it 
because I really believe as we consider planning, what bigger thing is 
going to happen in planning? And if they shut nuclear power down or turn 
it back on, that's a big thing. This is world wide, and it is happening. If it 
really happens anywhere near like I think it's going to be, what does that 
do to your planning? What's it going to be ... What's going to be your 
connected load? What's going to be your peak demand for the timeline 
shifts? As I said, you go home, you go in the house to dinner and you flip 
the car on. They're talking, 220, 50 amp. 

 Thank you very much for listening to me. I'm sorry if I - 

Speaker 8: No, that's great. This is what we want to hear. Here is what I want to say is 
that suppose I mean, that's what we do as planners, right? What if 
scenarios. What if our assumption is incorrect? What if electric vehicles 
actually double what we talked about? Or even tripled what we are 
modeling here? What would happen to the system? Certainly, the 
demand will grow. But there are ways to mitigate that. One of the things 
that utilities can do, is to shift that demand either through rates or to do 
things like, if you install chargers at your place, perhaps you don't need to 
charge at home, at night. You charge during the day when we have 
adequate resources, like solar BV is in the middle of the day. We have 
resources that max the demands and that's a better situation. 

 If people are plugging their vehicles and they're charging at night, their 
studies or their projects that are ongoing right now to manage the 
charging at night so that not all of the chargers are at full capacity. What 
the customer wants is to, when you charge it at 6:00 or 5:00 at night, you 
want to know that at 8:00 in the morning or 7:00 in the morning, you're at 
full charge, might be 80% charge. We have 10 hours or 12 hours to charge 
it up, right? 

Bruce: Well, that's now, but you can do that charging with your fast chargers in a 
much shorter time. 
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Speaker 8: From, so just a basic utility that's managing system and they wanted to 
decide whether to replace the service drop to your house or they want to 
replace the transformer can in the street, there are certain investments 
that need to be made. There may be a different way to manage the load, 
by scheduling the charging so that this house charges for five minutes, this 
other house charges for five minutes, and you sort of rotate. So that at the 
end of the night, 5:00, 6:00 at night, everybody's charged, but they're not 
charging all at once. 

Bruce: Well, now you're talking about influencing people in a different way. 

Speaker 8: Not necessarily, no, because that's behind the scenes. 

Bruce: That's regulation. 

Hantz: One of the things Bruce is, they're charging the cars is doubling the 
electricity use in your average house. 

Bruce: You're going to what? 

Hantz: Okay? It's basically, it's by far the largest appliance you've ever put in your 
house. It'll be about double what your energy use is previously. So there is 
some issues associated with that demand for the electricity use. I don't 
disagree that electric use is going to be widespread, but just a couple of 
things. The average new car sales in the United States is about 16 million 
vehicles get sold about a year. Range between 15 and 17 million cars and 
trucks get sold a year. 

 So the amount of electric vehicles that are being produced right now is 
about 200,000 of that. You got to, there's a big manufacturing lag going 
on now. I've heard a lot of ... You need to build a lot of factories to build 
electric cars that haven't been built and the battery capacity factories 
have to continue to expand at extremely fast rate to get to where we 
know. That's one of the things, and the prediction, just to get to 10%, to 
get it from 200,000 to 1.6 million is a huge shift for the car companies to 
build the motors, to get the right batteries and there's a lot of limitations 
to do that. But I don't disagree it's going to come. 

 One of the things that people, what you go and do to that, to plug in at 
your house, it will be, your electric bill could potentially go up quite a bit. 
Could double. 

Bruce: I'm doing some renovations at a small cottage that I own down on Cape 
Cod. It's a real old thing, so I'm trying to upgrade it a little bit. I said to the 
contractor, one of the things I wanted to do was make an allowance for a 
charger. He said, "Well, you're going to need 220 50 amps." Well, the 
whole cottage has only got 220 100 amps. 

Hantz: That's my point. 
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Bruce: I said well, we'll have to upgrade the cottage. Well, that got into talking 
about with the power company. The power company says, "The wires that 
come over to connect to your house won't carry that. We'll have to 
replace the wires." Okay. Oh, and by the way, if you're going to really do 
that, we have got to go further at the transmission and make sure that ... 
This is, the cable's like pulling the post. Make sure that downstream, 
beyond your thing, that we also have capacity there. By the way, two 
other people on your little dirt road are already hooked in to electric 
vehicles. 

 I don't want to sound an alarm, and you can ask me to leave and I will do 
that nicely and I won't be angry, but I really do believe more time should 
be put into forecasting and estimating, not only what will happen 
naturally, but what will happen when you light a fire under it. Which I 
think, if you consider car companies, delivery vans, other things. When 
they run the numbers of running gasoline trucks and vans and whatnot 
and cars around, and they can get a battery system that will run for the 
day they want to use it and get it back to the station, they're going to 
move that way. They're going to be cheap cars, and there are going to be 
expensive cars. Right now, there's mostly expensive cars. A few lesser 
ones, but it's a tsunami change. It's a bellwether change, in my opinion. 

 I could be wrong, I see it coming. I'm pleased to see that you folks are 
doing some planning and planning also for electric vehicles. I think that it's 
... It's significantly light on the assumptions of what it's going to happen 
and how fast it's going to happen. 

Speaker 9: [crosstalk 01:22:18] 

Bruce: I really love the pump up thought, photovoltaics. 

Speaker 9: Let me just let you know a little bit about what Green Mountain Power is 
doing because we were talking about charging cars. We're actually now, 
when people buy a new electric vehicle, offering to give them a car 
charger if they let us control the charger at night so that we can keep 
them all from charging at the same time. So that will help us manage the 
load. And we're also now working with Tesla to help install workplace 
chargers so that will increase the ability to do that during the day. So 
we're actively working in those directions that will help with some of the 
things that Hantz said can help manage the load. 

Bruce: Well, I'm pleased to hear that. And I see something with the Tesla ones up 
here at exit one and a couple others around the community. I see them. 
And obviously, before they were there, there was no use. Now, and 
there's a lots of time when they're not used, they're just sitting there 
empty, because there aren't that many Teslas because they can't get them 
fast enough. 
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 I have a friend, that one of their Model 3s. He had to wait months and 
months and months. He absolutely loves it. He's got his house wired up 
for that and whatnot. Anyway, I think I've beat this horse enough, I don't 
want to kill it. But I really believe if you take the time to do the research, 
to do the reading, and check it out, you will probably come up with a "Oh 
my God, I guess it is going to happen a little faster than Hantz thought." 
How do we accommodate that when it begins to happen? Well, first of all, 
get rid of Scott Pruitt. 

 I don't dislike many people. Him, I do. 

Speaker 9: Thank you, Bruce. 

Bruce: Okay. Thank you very much. 

Speaker 8: Thank you. 

Speaker 9: Is there any other questions or comments from the crowd? 

Speaker 10: I'm good. [inaudible 01:24:16] Bruce, I don't want to lock horns with you, I 
respect your knowledge and all. I too can see electric vehicles coming 
around [inaudible 01:24:31] other than the fact that there's some more 
work that needs to be done in tax credit revenue that comes off of 
gasoline taxes that support the [inaudible 01:24:45]. I think there's going 
to be a little further down the road than you see it. We're going to see 
more use of it. I don't know as much in rural areas as in urban areas, but 
more than likely [inaudible 01:24:52] car usage. 

 A couple questions on the distribution of VELCO. There's a submarine 
cable proposed for Lake Champlain. Is that part of the VELCO system? 

Speaker 8: Yes. 

Hantz: Well, there's two different projects. 

Speaker 9: It depends which project you're talking about. 

Hantz: [Crosstalk 01:25:14] 

Speaker 10: There's several projects? 

Speaker 9: There are two submarine cable projects. One that's currently ongoing and 
that's the [crosstalk 01:25:23] well, finished, right, is the PV20 line that 
connects Vermont to New York. And that's a VELCO owned and managed 
asset. The other line that's a submarine cable line is being proposed to run 
from the top of Lake Champlain, down to Benson Landing and 
interconnect into VELCO's system. That is a proposed project from a third 
party transmission developer by the name of TDI, Transmission 
Developer's Incorporated. And that project, those are the two projects. Is 
that the one that you were referring to, the TDI project? 
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Speaker 10: Well, I wasn't clear on who was handling that and how that's going to 
affect the distribution of power coming down presumably from Hydro-
Québec. 

Speaker 8: Okay, so you're talking about importing power from Hydro-Québec to 
Vermont. That project is under study ... It's a proposed project. That has 
to go through a process that needs to interconnect. It is a project that is 
competing with other projects to provide energy to Massachusetts. 
Massachusetts has selected a competing project. First, it selected what's 
called a Northern Pass project in New Hampshire and then Northern Pass 
was not able to ... 

Hantz: Get a permit. 

Speaker 8: Then, Massachusetts selected another, like the second best project which 
is actually coming from Maine. And so the Vermont project that you're 
referring to was not selected. It doesn't mean that the project is dead. I 
think the developer is still interested in developing the project. But it's 
very uncertain. We really don't know whether to move forward or not. It 
will depend on the economics for the developer. 

 This project was not modeled in our analysis because of all the uncertainty 
involved in that one. 

Hantz: Those expensive project is very expensive. [crosstalk 01:27:43] 

Speaker 8: If it does go forward, we'll model it. If it does go forward and connect, 
we'll model it in the system and determine what sort of impact it will have 
on the system. 

Speaker 9: Just one more point, if they do move forward with that project and the 
studies reveal that there would need to be transmission upgrades in 
Vermont, that would be on the onus of that developer, not Vermont 
ratepayers. 

Speaker 10: I don't recall the details of the latest contract with Hydro-Québec, but 
would more photovoltaic and other alternative power sources being fed 
into the system, how does that affect the contract with Hydro-Québec? 
Because you're obviously not going to be drawing as much down from 
Hydro-Québec. That's an assumption. 

Hantz: That's an assumption. Basically, what it's doing is shutting off the coal and 
shutting off some of the natural gas. But the contracts that they have with 
Hydro-Québec are still pretty economic. They would better ... The result 
of all the renewables done is shutting down all that coal that's left in New 
England and some of the gas. The older power plants are all shutting 
down because of it. Which is good environmentally. 



Transcript of May 2, 2018, Vermont Long-Range Public Hearing — Brattleboro 

 Page 27 of 75 

 

Speaker 8: Hydro-Québec has enough resources to supply both our existing contract 
at Highgate and be able to deliver additional energy through these big 
projects. There won't be any reduction in the existing contracts because 
of those projects. 

Speaker 10: On another topic, as far as your infrastructure goes, and equipment, a 
couple things that came in the back of my mind. I talked to you about 
protection of your equipment from solar flares. It is becoming more and 
more of a concern with the solar flares. Not only with VELCO but Green 
Mountain Power and municipalities and co-ops around the state. Any 
planning going in to that to improve the infrastructure? Just step back a 
minute, maybe a little more than a minute, quite a few years ago, the 
Northeast power blackout. I was here in Vermont [inaudible 01:30:10]. 
Fortunately, meanwhile the power decided they were going to isolate the 
feed off the hydro dams, so we had 90 volts of power to watch Walter 
Cronkite on a shrunken picture. As this [inaudible 01:30:21] was going on. 

 I presume with ISO and the preceding organization that operated, a lot of 
safety measures were taken to be able to isolate and not just wait until it 
got down to north New Jersey to flip the switch and say, oh, it's not going 
any further. Have those continued to be a factor in your planning? And 
also, from a safety standpoint, and the challenges of course of ice storms 
an all that that can go on? 

Speaker 8: Yes. I would put this under the topic of resilience. This is a big issue in the 
industry today. Regionally, federal, there's actually a standard that's being 
discussed. They want to inquire ... There's discussions around how you 
design your system or a breaker system so that it's resilient to those 
severe events. Unlikely, but very severe, catastrophic failures of 
equipment and outages. So that is happening. 

 The other thing that's happening is that we are together with Iceland and 
England, conducting a study to determine whether our system would be 
impacted negatively by solar flares. There's a specific standard that 
requires this type of analysis. Where we model our system, we formulate 
an analysis whether our transformers or other equipment will see 
currents to such a level that will damage our equipment. Study is ongoing, 
we aren't going to have results yet, but that is a concern for all the 
industry, really. We're doing studies to figure it. 

Hantz: We do measure the DC current that comes from solar flares that are 
across the Northeast. It's a North-South transfer issue. As the earth 
obviously is curved and you have certain radiation that comes from the 
sun at different parts, it creates basically a DC magnetic flow through the 
earth, which actually goes through our grounds or our transmission 
systems. And in the 1990s in Québec, they lost, like, six large transformers 
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failed as a result of that. So we've been studying. The US has now a 
federal regulation to make sure we do a study of it. And we have several 
monitors in Vermont that measure it and then we feed that back to ISO-
NE. They have several around New England, and we can actually measure 
that flow. We also are tied in with the NOAA Weather. And they actually 
predict it, and they actually predict the cycles. 

 We're actually just kind of coming off a peak cycle. It's actually dropping 
down. But there's actually an expert at ISO New England just on this. We 
also do work with Lincoln Labs at MIT. We have several researchers that 
are expert in this particular area. These things have been going on since 
the beginning of time. This is no one big surprise. But we are very 
sensitive to those type of scenarios because it all started in Hydro-Québec 
and then also the same thing in the UK. Had the same thing where if you 
have a lot of transmission lines that go north, south, like we do in 
Vermont, most of the lines go north, south, you're more vulnerable to it. 
It's a pretty well-known phenomenon but it's, we've done studies on it. 

Speaker 10: Okay. One other question to either one of you. With the switching station 
down at the garden area, is that something that you folks are working 
together on? Developing that area for us with more photovoltaic or ... 

Speaker 8: We have a big substation there, with nothing connected to it on one line 
that goes to where the plant was. Whether anybody decides to take some 
of that farm back, I don't know yet. We've had a lot of inquiries but 
nobody's ... We've had lots of people in our office saying, "We're thinking 
about building something there." I said, "Well, there's 600 MW of capacity 
still there if somebody wanted to use it." But nothings come about. 
Obviously there was some public stuff, there was some hearings down 
here about some people wanting to build different plants down here. 

Speaker 9: VELCO participated in those. That was a number of years ago. 

Speaker 8: Yeah, well when the gas pipeline was going to be close by and they were 
talking about building a gas pipeline into this area, but when that fell 
apart, and then people have talked about different renewable energies 
but ... We're basically there waiting for people to call us or call GMP. 

Speaker 11: Chris, can you talk a little bit about TDI and that impact on the capacity of 
the relationship too? 

Speaker 8: Yes, so if the TDI project that you had mentioned and Hantz talked about 
that comes down the lake and then goes across, goes through our 
substation in Coolidge which is over by, Okemo Ski Area, right? There's a 
big substation there. And if that were actually to be plugged in there and 
it's about 1,000 MW. Think about it, that line would carry the same 
amount of power as the entire state of Vermont. So what would happen is 
the flow would reverse and go south, come through Vernon, and we have 
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to reconductor ... Some lines get overloaded out of Vernon that head 
towards Massachusetts and Connecticut. So there's a bunch of work that 
would have to be done associated with that as well as some work in our 
Coolidge substation. If it happens. 

 We have a lot of other lines that we have to fix north of there. I know 
somewhere in the order of $70 million worth of work, plus a lot of work 
for Green Mountain Power on the sub transmission system if, if. 

Speaker 11: Yeah, but part of the point there though is if, for example, that TDI gets 
filled, you don't have 600 kilowatts of capacity any more. 

Speaker 8: Yeah, that's right. Yeah, yeah, that's right. It would suck up that, yeah. It 
would suck up the capacity that Vermont Yankee was using. Yeah, thanks, 
that's a good point. 

Speaker 11: Thank you. 

Speaker 10: What we're talking about here, the project is called New England Clean 
Power Link. That's its official name. And what they've proposed to do is 
have a converter station at Highgate and then come down through and 
hook to your Coolidge substation, which is actually in Cavendish. 

Speaker 8: Yeah, it is. [crosstalk 01:36:46] 

Speaker 10: Some 20 miles from here probably. So I was curious ... I mentioned earlier, 
about 10 years ago they duplexed the line from Vernon to Coolidge 
Station. A lot of extra capacity. So I asked someone in New England. If 
New England Clean Power Link is built, about what percentage of the 
capacity of that line will it be occupying? And an electrical engineer there 
replied about 40%. That, I simply offered to you as information that I 
received from one of their EEs. 

Speaker 8: We do a lot of study work on this. I mean, we've done a lot of study work 
on this. One of the issues is when Vermont, the flow is ... Flows go up 
towards Rutland, coming up that way. When you plug that in, the flow is 
all turned around and go back the other way, so it changes the flows 
pretty significantly. 

Speaker 12: Couldn't it also be 40% all lines in? These studies have to look at if there's 
loss of another line or another element, which could make it ... 

Speaker 10: Well, I wasn't looking at it from a planning perspective on your statewide 
level. I simply was curious. How much of the capacity, given that Yankee is 
closed, how much of the capacity of those duplex lines from Coolidge to 
Vernon did she figure they were going to be using, and that New England 
Power Link would be using, and her answer was about 40%. Now, I didn't 
ask her for her homework so I did not check her work, but this is ... It 
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surprised me how low it is, but on the other hand, a duplex 345 KV line 
has enormous capacity. 

 I don't mean to cut in on you. 

Speaker 12: I'm finished. 

Speaker 10: I could offer a few comments on the report. 

Speaker 8: Yes, please. 

Speaker 10: All right. First, thank you for coming to Brattleboro because we are 
accustomed to going 100 miles north to get in on public hearings, as 
anybody from the area knows. But I'm sorry that you did not get the word 
out. It was not in the local media. Our earlier on, when I came in, you 
asked me how I found out about it and I said, "Well, at this point I'm not 
sure. Now I know." I do, I use my own techniques for news aggregations, 
so I'm dealing with dozens of different sources. Your press release popped 
up, it was on the VT Digger website. It was only because of it, which I saw 
yesterday, that I knew I should download the report, which I did and read 
it, and be here today. 

 Somehow, the word did not get out. This is too bad, because there are a 
great many people hereabouts who are interested in Vermont's energy 
future. And they're not here, because they didn't know that you are here. 
Now, sorry, if you were going to say something. 

Speaker 8: Yeah, I'm curious where we should have ... 

Speaker 9: Thank you for mentioning that. We did hear that some people did see the 
ads in the Brattleboro Reformer. We put a number of notices out across 
the state. Not just Vermont Digger. The other piece of the puzzle, at each 
iteration of this plan, we always reach out to the Regional Planning 
Commissions across the state to provide a one on one presentation to, 
whether it be their board, their energy committee, or whoever they want 
that meeting. So there's likely that there could be another opportunity for 
this county or anybody that interested party to attend a regional planning 
commission with the Wyndham Regional Planning. 

Speaker 10: Wyndham Regional Planning Commission. 

Speaker 9: Correct. 

Speaker 10: which are notably parochial and do not like to have others get involved. 

Speaker 9: Understood. Again, there would be a second public meeting in Montpelier 
next week, which I realize is over a two hour drive from here. 

Speaker 10: Boston is closer. So coming to the report itself, I am an engineer. This 
report is beautifully written by engineers, for engineers. In other words, 
data, analysis, conclusions. It needs a citizen overview, conclusions, 
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analysis, data, in plain English, summarized. Because this is a very 
important report. Especially it's analysis of photovoltaics. I'm not saying 
this to be nice to you, I'm saying it because it is my engineer's judgment. 
But, it is not written in such a way that a typical citizen can pick it up and 
say, "okay, I read something and now I understand it.” They're going to 
get bogged down and stop reading. So I've offered you the suggestion that 
simply summarize but also do it in reverse, conclusion, analysis, data- 

Speaker 9: In other words, have that executive summary up front. 

Speaker 10: Not an executive summary. 

Speaker 13: ... data- 

 

Speaker 14: Otherwise, have an executive summary up front. 

Speaker 13: Not an executive summary, a citizen summary; because an executive 
summary- 

Speaker 15: Maybe a plain language summary of conclusions. 

Speaker 13: Having written many of these, one must never patronize executives.- 

Speaker 14: No, I ... Thank you. Fair enough. 

Speaker 13: ... So, you have to assume that they know as much as you do. But, a 
citizen summary would not assume that they know as much as you do- 

Speaker 14: Fair enough. 

Speaker 13: ... because they don't. 

Speaker 14: Right. That's fair enough. 

Speaker 13: I happen to be an unusual citizen because I'm also an engineer, but most 
of us are not. Now, with that suggestion in mind, I hope you will do that 
and get the word out, because it is really important that people 
understand what is going on here. 

 I have two or three questions I'd like to ask, on the technical level. Okay, 
I'm looking at the Vermont generation during the New England peak hour 
graph; which, for those who have the report, is on page 14. 

 You've got it right there. So, what I'm looking at is the top, I'm very bad at 
recognizing color, so I'm going to say that top line is pink. You're probably 
going to tell me it isn't. But anyway, I notice that that is the Vermont load, 
and I notice the various Vermont generations during peak hour up 
through December 16. I'm reading your report as saying that as Vermont 
strives for 90 percent renewable energy, it will always be a net importer 
of electricity from somewhere else. Have I interpreted that correctly? 
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Speaker 16: That is ... Yes, particularly at peak- 

Speaker 14: After dark. 

Speaker 16: ... peak hour. 

Speaker 14: There is no generation left in the state anymore, especially after dark. 

Speaker 13: Yeah. 

Speaker 14: Yes. 

Speaker 13: That was my ... I just wanted to check my understanding there. 

Male: [crosstalk 01:43:56] 

Speaker 13: So, that means that import/export capacity is always going to be a 
consideration, right? 

Speaker 14: Mm-hmm (affirmative). Yes. 

Speaker 13: And I noticed that in your report, if I ... I skimmed it once, and I read it in 
detail yesterday and today, based on the download; and I'm assuming this 
is identical to the download. You don't seem to mention importation from 
Hydro-Québec; and yet, Hydro-Québec is standing there saying, "we have 
..." And this is a fact, they have enormous surplus generation capacity, 
hydro-generation capacity, and they've got more coming online all the 
time. Are you considering importation from Hydro-Québec? 

Speaker 14: So ... Okay, go ahead. 

Speaker 16: Yeah. So, in this graph, so we're trying to ... the Vermont load at the time 
of the ISO peak, so this is coincident with the ISO peak, and it is showing 
the generation within the borders of Vermont, that serve the Vermont 
load. So, the difference between the load and the internal generation is 
what would flow on our ties to other states. We consider the Highgate 
Converter as a tie. It connects us to Canada. We import on the order of 
225 MW. So, that would ... that 225 MW value, that figure would be 
considered a pie flow. 

Speaker 13: Yes. 

Speaker 14: And that runs pretty much 24/7 coming in from Québec. 

Speaker 13: Well, and it better, because a take or pay contract. 

Speaker 14: There's also another approximately about 1,500 MW that comes to 
Massachusetts through that- 

Speaker 15: What is the fuel for generating what they call "steam?" 

Speaker 16: Wood. 

Speaker 15: Just wood?  
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Speaker 16: [inaudible 01:45:52], so it's at the [McNeill Substation 01:45:55]. 

Speaker 15: It's not coal? 

Speaker 16: Not coal, not coal. Right. 

Speaker 18: [inaudible 01:45:58] coal. 

Speaker 14: Wood burning plant in Burlington. 

Speaker 13: Okay, gotcha. 

 Now, the reason I raised this was in reading the report, you refer to the 
ties to New York and New Hampshire, but I cannot recall any mention of 
the Highgate tie to ... the Highgate tie to Hydro-Québec. So, that's why I 
raised that question. 

 Now, of course, also Hydro-Québec says that that converter station is 
nearing the end of its useful life; so, something's gonna have to be done, 
among other reasons, lack of spare parts. 

Male: We just upgraded the controls two years ago ... three, four years ago. 

Speaker 13: You did? Great. 

Speaker 17: Now, the Highgate terminal 225 MW's got a good 'nother 20 years 
running time. 

Male: About 25, 25 years. 

Speaker 17: We had included a description on the converter on page 11, at the 
bottom. Page 11 discusses the Highgate Converter as a resource in 
Vermont. 

Speaker 14: And their tie to Massachusetts just underwent a big controls upgrade, too. 
Same thing. They were both 20 years old and they just upgraded both of 
them. 

Speaker 13: Now-- 

Speaker 14: And then this, Hydro-Québec ... these projects that everyone competed 
for Massachusetts is for another tie, a third tie from Hydro-Québec into 
New England; which is a big deal. Another 1,000 MW connection. 

Speaker 13: Well, that is a big deal, because it's a high voltage DC connection. There's 
only one of those at the moment, which is the one that runs all the way 
from James Bay, the [inaudible 01:47:35] switchyard, down to Sandy Pond 
outside of Ayer. 

 Well, you see, your point is well taken about the Highgate converter being 
mentioned on page 11, but I do not recall in your analysis where you 
talked about using the other ties as variables in your analysis. I don't recall 
your also using HQ as a variable in your analysis; perhaps because it is a 
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take or break contract, so it simply assumes you're going to be running it. 
Because, why wouldn't you? 

Speaker 16: That's our assumption, that it would be running- 

Speaker 14: Our assumption, it's always running full blast. 

Speaker 16: Full blast, [inaudible 01:48:14] 

Speaker 13: Here's a minor point, and yet it may not be. I'm now on page 15, where 
you're talking about the work that Itron did for you, and at the bottom it 
mentions that they perform a number of different regression analyses. 
Now, regression analysis usually refers to ... usually assumes and tries to 
demonstrate linearity. So what I'm wondering is, have you, in any way, 
addressed the possibility of nonlinear behavior of your plan? 

Speaker 17: That may be a question for Itron, I don't ... I'm not aware of any 
nonlinearity with any of the factors that we considered. 

Male: [crosstalk 01:49:12] 

Speaker 17: There is a ... Actually, on the same page, there was a link to the load 
forecast [inaudible 01:49:25]. And the [inaudible 01:49:29] of that report, 
Itron provided the model for [inaudible 01:49:35]. And so, you'll get a 
sense of the formulas, all the factors and ... I may, probably, look at them 
myself just to answer that question. That or ... yeah. 

Speaker 13: I'll do that. I haven't had time to go to the next level down here, so I asked 
the question just based on just what I see in here. 

 Electric vehicles. Have you considered the thermal efficiency penalty for 
EV batteries in winter in cold climate states like Vermont? Which is 30 and 
up percent. 

Speaker 14: I would say no. 

Speaker 17: Yeah, but except that's why that curve takes a while to do that. The 
assumption is some technology improvements will have to happen for it 
to be as widespread in Vermont as we think. I mean, there's a limitation 
for how much they can sell; but in a place like Vermont, it's a significant 
consideration. 

Speaker 13: You know, if you look at some of the research on this, yes indeed, some of 
the battery manufacturers are looking at having battery heaters in there; 
which, of course, are going to consume electricity. But, the basic thermal 
efficiency penalty, there isn't anything you can do about it, it's the laws of 
chemistry. Batteries do not perform well when they're cold; and typically 
for lithium-ion batteries, I believe, the optimum temperature is around 75 
degrees Fahrenheit. Which is rare around here, if you think about the 
whole year. 
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Speaker 18: Looked good today. 

Speaker 14: That's why they work best in California. 

Speaker 13: Well indeed, the farther south you go. Now, if Vermont is always going to 
be a net importer of electricity, even as we work toward this goal ... which 
I'm not sure is well founded, we'll assume it is, of 90 percent renewable 
energy ... Is your plan actually addressing how that electricity will be 
imported? 

Speaker 17: Well, yes. It will be imported mostly through our ties in New York, and ... 
essentially, our neighbors, like New York, New Hampshire, and 
Massachusetts. We're assuming that the Highgate tie will remain the 
same, 225. But, everything else will flow through our AC ties from our 
neighboring states. Mostly from the south, where there ... You know, the 
345 kV path from Vernon over to Coolidge. That's where the majority of 
the power will flow ... So, it would be from south to north, New 
Hampshire to Massachusetts, and the remaining will be through our AC 
ties, New York and New Hampshire. 

Speaker 13: You know, this is really interesting. I'm going to try to summarize 
something here, and hear what you have to say about it, perhaps on a 
philosophical level. The message is clean energy initiative, there, 
[inaudible 01:53:02] to five proposals for tie lines ... for transmission lines 
from Hydro-Québec. Sorry, four from Hydro-Québec and one coming in 
through New Brunswick. Now, they all say, "We're going to connect to the 
closest on the 345 kV network." And, in the case of New England Clean 
Power Link, it's Ludlow, they decided not to connect at New Haven, 
because it's simplexed from Coolidge to New Haven. 

 Okay, fine. But, all the others do exactly the same thing. Now, the 
prototype for this, of course, is the original HVDC line that comes down 
from James Bay; which does not attempt to connect to anything until it 
gets to Sandy Pond substation in Ayer, where they have an enormous 
converter there. There's a photo of it where you think, "Oh well, nice 
piece of equipment." But then you realize there's a person standing there. 
This thing is 50 or 60 feet tall! 

 Okay ... When we do this, we are allowing these people to take advantage 
of a grid that the ratepayers have built, as a way to shorten their route 
miles and the amount of money they have to spend. Every one of them is 
doing this. But on the other hand, you ... And I'm not singling you out, but 
as a person speaking for VELCO, are talking just in terms of the existing 
225 MW; which has been up there for, I believe, some 30 years now. How 
come you folks are not talking about a similar link, but instead of 
connecting across Vermont or New Hampshire to Massachusetts, 
connecting to Vermont. 
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 See what I mean? 

Speaker 17: So, we have talked to Hydro-Québec, over the years, about connecting 
another connection up there. The problem is, just as Hantz pointed out, 
the connection in Northern Vermont is a problem. Can't get it out of 
northern Vermont without significant amount of new transmission-wide 
[inaudible 01:55:24] Burlington. That becomes the real issue, right? 

 They would love to increase the amount of capacity, but the problem is 
that when you go from the border south, there's only one line. And that's 
the problem. You'd have to build a second line, pretty substantial second 
line, to be able to do that, or maybe even two- 

Speaker 13: Well, of course, if they- 

Speaker 17: ... So, that really is the bottom line, and every time ... Hydro-Québec has 
looked at this multiple times, but they can't ... the economics don't work 
for them to be able to do this. And that's ... Yeah, that was the issue. 

Speaker 13: Okay. 

 This is not to argue your point, but in the interest of a full discussion, if 
you look at the ISO New England long-range plan, and they have their 
transmission facility map in there. I believe now it goes out to 2030. And 
you see, okay, 345 kV starting from Vernon duplex to Ludlow, simplex to 
New Haven. Nothing beyond there. There's a 115 kV line there. 

 So, my question to VELCO is, how come you're not considering ... Or, what 
would make you consider duplexing 345 kV from Coolidge to New Haven, 
and building in the existing right of way up to the Canadian border? Do it 
to solve the problem that you're talking about. 

Speaker 14: So, that line, the line from Coolidge to [inaudible 01:56:52] was 
considered, and was basically deemed not needed. It was a [inaudible 
01:56:57], as the load didn't develop. So, that line was going to be a 
second line there, and it wasn't ever built. It was a $300 million dollar 
savings to customers because it was never built. 

 So, if somebody were to ... sign a contract. So, Massachusetts was willing 
to sign a contract saying bring down power from Canada, they would have 
to pay for all the upgrades for that. So, if Hydro-Québec wanted to sell 
into the U.S. market more than it is, it needs to either have a partner, or it 
has to agree to sell for the upgrades. So, we just can't decide to build to 
the border a super highway, okay, for generation capacity. Somebody has 
to pay for it, and it shouldn't be customers. It would have to be the 
supplier of the power. 

 So, Hydro-Québec would have to agree to pay for those reinforcements, 
or a developer would have to pay for those reinforcements, all the way up 
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to the border. Pretty substantial, hundreds of millions of dollars, probably. 
And so- 

Speaker 13: Hence, New England Clean Power Link. 

Speaker 14: What? 

Speaker 13: Hence, New England Clean Power Link. 

Speaker 14: And hence, the reason they weren't ... because they're the most 
expensive project of the four. 

Speaker 13: Oh, yeah. No ... 

Speaker 14: Okay, so ... I mean, that's it. The key is to try to find the one with the 
minimal amount of upgrades, and I'm still not convinced the main one ... 
they know exactly what the cost of the main project's gonna be, yet, 
because they haven't done the studies yet. So, we'll see. 

Speaker 13: There's [inaudible 01:58:23] as well, that the New England Clean Power 
Link is the only one among those that does not involve ... 

Male: [inaudible 01:58:27] 

Speaker 13: ... a regular public utility, but instead involves a private equity fund. 
Blackstone is financing it. So, are we really saying here that Vermont will 
not be importing anymore electricity from Hydro-Québec and any 
additional electricity from Hydro-Québec in the foreseeable future? 

Speaker 14: We're not saying that. We're saying that if Vermont decides to sign an 
additional contract with Hydro-Québec, somebody's gonna build 
something; and the question is, who builds it? It's not a reliability issue, 
per se, but they would have to reach out, and we'd need to build another 
terminal, or whatever; but, those aren't necessarily inexpensive. So, 
somebody has to decide to build the connections. 

Speaker 13: Wouldn't that be Vermont ratepayers, and that's working toward getting 
90 percent renewable energy? 

Speaker 14: Could be. Could be. 

Speaker 13: I'm thinking, who else could it be? I mean, clearly, the organizations that 
wanna build these electro transmission upgrades, they don't care about 
Vermont, New Hampshire, and Maine. They want to get to 
Massachusetts, Connecticut, and Rhode Island. 

Speaker 14: So, if [inaudible 01:59:31] ... So, hypothetically ... So, Connecticut is 
putting out a request for proposals for renewable energy. Massachusetts 
has done it. If Vermont chose to say, "We would like 500 MW of 
renewable energy from somewhere," either in the state or outside of the 
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state, they certainly could do that. I'm sure developers would be 
proposing projects to actually meet those needs. 

 The question would be, is then, do the utilities in Vermont need that 
power, and what are the costs of those things are? The Hydro-Québec 
power is ... you know, runs ... you know. I don't know. The prices of ... you 
know, are not ... They're competitive, but they're not as cheap as they 
used to be, years ago. 

Speaker 13: One of the reasons is that their export subsidized their domestic 
[inaudible 02:00:17]; which are exceptionally low. 

Speaker 14: Absolutely. That's true. That's a true statement. 

Speaker 13: Then there's the matter of the aluminum smelters and so on, that they 
have a [crosstalk 02:00:24] for the same reason. 

Speaker 14: [crosstalk 02:00:24] 

 And the other thing is, their excess capacity is being used up. They get 
about 1,500 MW worth of additional capacity, and that's what they're 
bidding into New England. They will not sign a contract that says they will 
do that in the winter time, because of the demand in Hydro-Québec's own 
service territories. So, they won't guarantee that in the winter time. 
They're gonna use that for domestic purposes. And, their next group of 
power plants that they need to build are going to be substantially more 
expensive than the last group that they built. 

 So, at some point in time, they're gonna build another hydro plant; and 
those costs are gonna be, probably, 30 percent higher [inaudible 
02:01:03] sell now. So, there's an incremental jump that's gonna have to 
happen. In some states ... you know, Massachusetts, until a year ago, 
never even recognized hydropower as a renewable. It's not even a Class I 
renewable, but a renewable energy; even though it's carbon-free, but 
they didn't really ... they were more interested in developing wind power 
and solar power, and didn't think hydro was the same. Didn't consider it 
the same. 

Speaker 15: Has that been studied, and is it known what the efficiency issues of 
pumping water up to a reservoir, draining it back down, to generate 
electricity, and pumping water up again? 

Speaker 14: 70 percent. It's 70 percent. 70 percent. 

Speaker 15: What's that efficiency compared to- 

Speaker 14: 70 percent. Batteries are 90. 

Speaker 15: Say what? 
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Speaker 14: Batteries are 90, and pump storage is about 70. But, batteries don't have 
the same capacity, and the life is of a battery's about ten years, if you're 
gonna charge it ... just charge it every single day. So, it's a different 
[inaudible 02:02:11]. But, hydro ... Yeah. There was a penalty to be paid 
for pumping. 

Speaker 13: Also, an enormous construction cost for the start. 

Speaker 14: Correct. Enormous construction costs, right. 

Speaker 13: At the time it was built, the generator [inaudible 02:02:22] at Northfield 
Mountain was the largest underground room ever built. No longer so, but 
it was a huge project. 

Male: Yeah, huge. 

Speaker 13: Still is. 

Speaker 19: Well, those are some really great comments that we have recorded and I 
have written down to make some improvements. I like the idea of the 
citizen summary. 

Speaker 18: I do too. 

Male: [crosstalk 02:02:50] 

Speaker 19: We do try very hard to ... That was not the first version of this plan, 
believe me. A lot of communications people tried to take that and distill it, 
but not strip it of its ... you know, the good findings that the planning 
team had done. But still, in case, I do like that idea of having it backwards 
than what we have it presented as. 

Speaker 13: That's the way laypeople understand it. 

Speaker 19: Well, it's a great idea. So, thank you for bringing that to our attention. 

Speaker 13: And thank you for presenting this to me. Appreciate it. And I'm gonna be 
very careful about how much power I'm using [inaudible 02:03:33] ... 

Group: Yeah. 

Speaker 13: ... realize that that's a surprise. 

Speaker 19: I don't wanna cut anybody off, but I do just wanna ... There's one last slide 
here, which I had mentioned before, and I want to reiterate that public 
input ... We've obviously had this all recorded tonight, but if you do so 
choose to make more comments, you can go to the VELCO website, where 
there's a place to send comments. You can always write in comments, and 
you can always call us, email us, however works best for you, so ... And if 
anybody wants to stay longer and talk, we'll be here. 

 But, I just want to say thank you for coming. 
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Speaker 13: Thank you for having us. 

Speaker 15: Thank you! 

Group: [crosstalk 02:04:10] 

Speaker 19: Thank you very much, for coming [inaudible 02:05:06] 

Speaker 13: [inaudible 02:05:05] Thank you for having me. 

Speaker 19: Very nice to meet you. 

Speaker 13: If I could be of any other help, [inaudible 02:05:10] wanted to listen to my 
spiel. Do you know [inaudible 02:05:13] [Marion 02:05:14] [inaudible 
02:05:14]. 

Speaker 19: Who was [inaudible 02:05:16]? 

Speaker 13: Marion [inaudible 02:05:18] 

Speaker 19: Well, I know [Chris Campany 02:05:20], is that ...? He with the [inaudible 
02:05:20] 

Speaker 13: Well, yeah, yeah. She works for him. 

Speaker 19: Okay. No, I haven't met her. 

Speaker 13: She heads up the energy committee, which I'm on. 

Speaker 19: Oh, great. 

Speaker 13: I put a lot of time and effort, doesn't mean it's right, but there is a big 
booklet there about electric vehicles. Trying to get them more interested 
in it. And, I'm sure she'd be willing to share that [inaudible 02:05:45]. 

 Or, if I could be of any additional assistance in talking to people, you 
know, about that, I ... You can tell that I feel pretty strongly about getting 
ready for change. You know, this is a change ... Imagine all the energy 
[inaudible 02:06:04] moving over into [inaudible 02:06:07] electrical 
[inaudible 02:06:09]. It makes good economic sense, it makes good 
environmental sense, you know. But, what do you have to do to be ready 
for it? And if it happens slow enough, you can adjust. If it happens faster, 
like I think [crosstalk 02:06:25] a lot faster, [crosstalk 02:06:28] say, "Why 
didn't we [crosstalk 02:06:30] significant difference?" 

 And the economics of this said, if you can drive with a dollar on gas 
[inaudible 02:06:42] for the same distance on electric for 25 cents. That's 
huge. And, when you're home, at night, somebody comes up to your 
house and [inaudible 02:06:52] your car up. [inaudible 02:06:53] 
electricity, right? So [inaudible 02:06:55] the convenience [inaudible 
02:06:57] is an awful lot [inaudible 02:06:59]. 
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 So, test it. Where are the holes in that? [inaudible 02:07:04] Is it basically 
sound, in itself? Does it influence us in some sort of a way? When I tried 
to get a [inaudible 02:07:14], but I would have, a station on my little camp 
down on the Cape, it was like running into a brick wall. 

 Is it not only going to have power in the house? Okay, but what about 
[inaudible 02:07:30]. Well, the [inaudible 02:07:34] won't take it. Okay, I'll 
have to put a new panel in. So, [inaudible 02:07:38], not big enough 
[inaudible 02:07:43] to take that. Okay. Well, what if we get the power 
company to put new wires in? Well, good luck for that, they say. And the 
power company's gonna wanna know, if we do that, they gotta look back 
up the line, and say, "How many other people are doing this?" And so, 
there's two electric cars on this little dirt road. 

 It could be one of the biggest changes we'll see in our lives. And I, for one, 
think it's going to be. [inaudible 02:08:16] I've always been interested in 
automobiles and energy, and as an old engineer, I do ... doesn't mean it's 
right, a lot of reading, but even though I don't always [inaudible 02:08:29] 
everything to think, I do think this; and I've tried to double-check myself. 

Speaker 19: Well, it's definitely going to be a big trend [inaudible 02:08:38], and we 
know it. 

Speaker 13: I think it is. 

Speaker 19: [inaudible 02:08:40] some differences in how fast we think those are 
gonna happen. So, it's ... 

Speaker 13: You know, it ... 

Speaker 19: It's getting that part right, yeah. But, there are mitigation [inaudible 
02:08:48]. 

Speaker 13: A suggestion is have people in your company get some of these Motor 
Trend, you know, and read them. You will see and hear a ... as I said, a 
[inaudible 02:09:05] change. I mean, everyone is coming out with electric 
vehicles, around the world! And China is trying to take market share away 
from the U.S. and- 

Speaker 19: Yeah. Of course they are! 

Speaker 13: ... And they are, in a number of things. So, if they [crosstalk 02:09:20] on 
that, which they- 

Female: Right. You may be able to find [inaudible 02:09:26] 

Speaker 13: [crosstalk 02:09:26] 

Female: But, [crosstalk 02:09:29] is when it's going to come to a screeching halt, 
and ... 
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Speaker 19: Well, I really appreciate your time [crosstalk 02:09:36] coming in, and 
listening and talking [crosstalk 02:09:38]. 

Group: [crosstalk 02:09:40] 

Speaker 19: Okay. Wonderful. Have a great night. 

Group: [crosstalk 02:10:08] 

Female: I mean, how much, [crosstalk 02:11:34] your problems? At what level? 
And, then it stops. So, it's be [crosstalk 02:11:45]. I don't know how you'd 
even do it [crosstalk 02:11:47] constantly be studying changes. 

Group: [crosstalk 02:11:54] 

Female: We [crosstalk 02:11:57] overload triggers [crosstalk 02:11:59] by taking 
into consideration [crosstalk 02:12:02]. 

Group: [crosstalk 02:12:05] 

Male: Great. And so, maybe it's not such a bad thing. Let us catch on, start 
developing [crosstalk 02:12:08] 
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Shana 
Louiselle: 

Alright, good morning, everybody. We're gonna get started. Right, well 
welcome and thank you all for being here. This is the second public meeting 
for VELCO’s 2018 long-range transmission plan. I just want to make a few 
introductions. We have some guests in the room that would love to just call 
attention to. My name is Shana Louiselle. I work for Vermont Electric Power 
Company in communications department. We also have a number of our 
distribution utility guests here from Green Mountain Power with Steve 
Litkovitz and Robert Dostis. From Vermont Electric Cooperative, we have 
Andrea Cohen and Cyril Brunner. Am I missing anybody? I tried to take really 
good notes as people are walking in, so. 

 From the Department of Public Service, we have Riley Allen, Anne Margolis 
and Ed McNamara, thank you all for being here. Molly Connors from ISO New 
England is here and George Twigg from Congressman Welch's office, thank 
you for being here. And then we also have a slate of VELCO members here, a 
number that will be speaking. Tom Dunn, our CEO and president, Hantz 
Présumé, our lead planner and majority author of the long-range transmission 
plan. Chris Root, our chief operating officer and Mark Sciarrotta, our assistant 
general council is here today. So just a few things I want to cover in terms of 
process today and them I'm gonna hand it over to Tom to speak a little bit 
about the plan who will then give it over to Hantz to start the presentation and 
please feel free to allow that question and answer to happen freely. 

 So this is the fourth iteration of the long-range transmission plan. The process 
began in 2006 to support full, fair, and timely consideration of all cost effective 
non wires solutions related to growth related issues. Vermont law and public 
utility commission order required VELCO to do two things. We publish a 20-
year update every three years of the Vermont long-range plan. Like I said, this 
is the fourth iteration, we had one in 2009, 2012, and 2015, and we're also 
required to plan associated public outreach to obtain public input on the 
review draft of the plan which this is what we're here for today. We want to 
hear from the public on any comments, suggestions to improve the plan. We 
had a meeting last Wednesday in Brattleboro doing a similar style 
presentation. We'll have today's meeting and then we've also reached out to 
all of the regional planning commissions to offer a presentation to whether it's 
to the board or their specific energy committees and a number have taken us 
up on that so we're traveling around the state here over the next two months 
collecting feedback and input. 

 So after the public involvement process is finished, we will consider all the 
public input, revise the draft plan as needed, and then we publish the plan 
with a full summary that describes the significant comments that were made 
during the public input process. So we really highly encourage all comments, 
questions, any input that you'd like to provide. There are a number of ways to 
provide public input, just so everybody knows, we are required to provide a 
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transcript of what happens at the public meetings, so we do have some 
recorders around the room to be able to have that transcript made, so if you 
decide to speak up today, that'll be recorded and that's one way to provide 
input. We also have some comment cards in the back if you prefer to write it 
out, there's an online form at velco.com. You can come speak with us, you can 
send smoke signals, whatever works best for you, just let us know how we can 
help. 

 So with that, I think I'll hand it over to Tom and get the show started. Thank 
you, everyone. 

Tom Dunn: Great, thanks Shana. Good morning, everyone. Thanks for making the time to, 
up to a beautiful day, get inside for a couple of hours to us. There's very 
familiar faces in the audience here, but I will just cover VELCO very quickly. We 
were established in 1956 to build a transmission system here in Vermont, so 
over 60 years of experience in doing that and a few years ago, one of our, as 
we were doing a major project upgrade, that project was a surprise for many 
in Vermont and we learned the consequences of surprise can be difficult. It's 
difficult for land owners, it's difficult for towns, it's difficult for all the 
stakeholders during the process who get involved in transmission projects. 

 As a result of that pain that was experienced by us and a whole bunch of other 
folks, we were required to produce a long-range transmission plan and for me 
personally, I was involved very intimately with this project, this ability to 
produce a plan is fantastic. It is really good information and plays a key role I 
think in informing the energy discussions that occur here in Vermont and one 
of the things that was identified a flaw in what we'd done before was that 
people were surprised that as loads grew in Vermont, the transmission system 
had to be modified, changed, added to, and so by having a plan that has a 20-
year horizon, we're able to say "Okay, if the loads grow in five years to this 
point, we'll have to do this work in this line segment, we'll have to replace the 
substation" and that kind of detail was really important. 

 It's also allowed us to look at things because of that long-term perspective, 
we've been able to look at things that are not transmission projects in terms of 
meeting that load growth and we mentioned in here deferring $150 million to 
the transmission by doing things like energy efficiency, encouraging location of 
other resources that allowed us to keep the reliability of the grid where it 
needs to be, so it's been a very helpful process for us and I think it's changing a 
little bit. If you've read the plan, you'll see that load growth is flat or declining 
over the time period, which is, for those of us in the industry, is a profound 
change. I made the comment that in predicting the demand for electricity over 
the years, all you needed was a ruler with a little bit of an upward slope to it 
and it's pretty accurate, one percent, one and a half percent a year. That's no 
longer true, and Hantz was, I don't know five years ago, six years ago, he said 
"Something's changing." And the assumptions that loads are always gonna 
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increase and we're gonna be faced with dealing with the issues associated 
with that. 

 And that observation by Hantz was what led to the decision to defer a lot of 
our transmission work. And basically, the comment was "Well, we have a 
forecast that says it's gonna go up, but we have other data that says it's 
probably not gonna go up" and so rather than make a 30 or 40 year 
transmission glut, 30, 40 year long transmission investment, we waited and we 
did other things and low and behold, loads didn’t go up. So we look smart, we 
weren't sure, we as a transmission grid operator, we have very stringent 
reliability standards that we're held to. If we don't do our job properly, in the 
extreme, it can result in blackouts like you've seen around the country over 
the years. And so if we don't do that work well, there are very big penalties for 
us, even though we're a small company, we're subject to the same 
requirements that all the large utilities are around the country. Because the 
interconnected nature of the transmission system, if we don't do a good job 
maintaining our piece of it, we can cause a problem that reverberates 
throughout the northeast. 

 Load growth use to be the driver. The stuff that Hantz saw five or six years 
ago, it's only gone faster and faster. Loads are not only not growing, they're 
actually declining for the most part, particularly in summertime. If you look at 
a load shape in Vermont today it looks a lot like what it looks like in California. 
So the middle of a sunny day, I'm sure the loads today are below 500 MW and 
our overall consistent peak is 1100 MW. Three weeks ago on a sunny day, we 
were down below 500 MW and for the folks that are in the control room, and 
[inaudible 00:10:31] and others will appreciate that, never seen that, that level 
of demand. And what that reflects is the impact of all of the solar that's been 
installed over the last several years. 

 So as we look at this year's plan, we've seen lots of changes in terms of how 
the grid is behaving and that planning work that has been done by Hantz and 
Lou and Eric who are the planners in the background, back of the room here, 
and showing some really interesting things and I think the intent of our plan 
has always been to inform and I hope this plan does that so that we then can 
go from informed to be part of the conversation because if you look at what 
are the implications for Vermont? This rapid transformation that's underway. 
For me, one of the main ones is location's important, so in some instances, 
putting more resources and when I say resources, I'm thinking of generation 
and it's right now in Vermont, most of it's solar. Where we put more resources 
matters. Some places are better than others and I don't want to steal too 
much of Hantz’s subject, but somehow, we need to figure out how that 
message gets out to the community so that we encourage resources to be 
places in locations that make more sense. 
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 We're taking it from the grid perspective. Today, many of you are probably 
familiar with northern Vermont, and Hantz has a lot of information about that 
and it's in the plan and we're looking at situations and some instances where 
one renewable is displacing another renewable and that is not from a policy 
perspective something that makes a lot of sense. I've always thought of it as 
one renewable cannibalizing another. And our solutions and so this year's 
plan, rather than focusing on solutions to address reliability problems, I would 
say now we're engaged in a conversation, solutions to, how do we get our 
state to a cleaner future? Some of them are transmission, some of them could 
be other technologies. How do we use energy efficiency? And in some 
instances, actually putting in more demand on sunny days is a good thing for 
the system, so that creates opportunities. 

 So a lot of challenges, a lot of opportunities presented but most importantly 
for me, having been involved in projects that didn't go well on a statewide 
level is having a constructive dialogue with as many of the parties as possible is 
the right path forward to helping is figure out to do this transformation in a 
way, that is done in a way that Vermont does things and so I'm looking 
forward to Hantz and one other comment, I made it to a couple of you earlier, 
Eric and Lou are in the background, our planners, these are really talented 
electrical engineers. Coming out of college. I don't know when they were in 
college, they were thinking of a career in the utility business, but we were 
fortunate enough to get them to say yes and come to VELCO and they're 
coming to us at a time where, and I make this point a lot, I said "You guys are 
seeing some unbelievable stuff and you're gonna be involved in not just sitting 
at your computer and doing load flows, but you're gonna be in rooms like this 
talking about how does Vermont transform itself from a fossil based, nuclear 
based state to one that's relying more on more on renewable energy." 

 So it's a fun time, it's challenging, it's frustrating, we don't control a lot of the 
solutions that are out there, but again, I think our biggest role is we provide 
good information that can support dialogue, so I'll stop talking, let the guy who 
really knows what he's talking about get up here and do his presentation. 
Thank you.  

Hantz 
Presume: 

Okay, so I’ll skip some of the introductory. Tom and Shana did a good job 
introducing this topic. So we need to hear, comments want to hear, questions, 
this is why we're here. Takeaways from this plan, it's very simple. We believe 
that Vermont will continue to rely on or technician network, mostly because 
there's a lack of generation in this state, but also the intermittent nature of 
generation. We have a lot of renewable energy, but there's wind, solar, hydro, 
and our peak now in the summer tends to occur at night and we import power 
from neighboring states of serve our people. 

 Our forecast is showing us the load will be flat at least the next 10 years, it's 
going to grow a little bit at the end due to electrification of transportation, 
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heating, but it will be later on in the second 10-year period of our planning 
horizon. And so we don't see a need to upgrade the transmission network to 
serve loads, serve peak demand. But we may have, because of a large amount 
of renewable energy, whether it's solar PV or wind, we put this renewable 
energy in the wrong location, we might find that the system's not adequate to 
serve, to accommodate all this renewable energy. Doesn't mean that we'll 
build a transmission line in Vermont in next five to 10 years, but we do need to 
think about how to carefully plan how we install solar PV in the state. If any 
other technologies, such as storage, think about load management, even 
curtailment to some extent. And that may allow us to avoid or postpone and 
eliminate some of the transmission concerns that we see in the future. 

 Start with, some of you may already know. ISO New England is the 
independent system operator for New England, are responsible for 
transmission planning. And this plan uses information from the ISO New 
England annual assessment. We supplement that with our own analysis to 
comply with the requirements of the Vermont planning process which means 
that we have to study the system over 20 years, we have to study the sub-
transmission system, that's the system that's owned by the distribution 
utilities, 35 KV, 46 KV systems. We have to consider not transmission 
alternatives, but we determine whether there's a constraint or a deficiency in 
the system by preparing the performance of the system against some regional 
and federal performance criteria. 

 And one last note I want to make of the plan is that the VSPC, the Vermont 
System Planning Committee played a major role in helping us develop this 
plan, particularly in developing a load forecast. Also had contributions from 
the distribution utilities, VEIC [Vermont Energy Investment Corporation], a lot 
of organizations, but I want to note that we had a lot of help and we needed 
that help from the Vermont System Planning Committee. 

 When we do a plan, usually what we do is we talk about, we discuss emerging 
issues, so we look at 20 years of a forecast. We also start to think about 
emerging issues we need to pay attention to and that is to help us help 
Vermont, or regulators or stakeholders, people interested in energy to 
develop long-term strategies and what we did this year is look at two 
scenarios. One is we call it a high load forecast scenario, which tries to model 
the amount of load that we could see on the system if we are on track to meet 
our 90 percent renewable energy by 2050. Our plan goes up to 2037, 20 years, 
but we can see whether we're on track to meet the 90 percent renewable 
energy. That's why we call it high load forecast. 

 The second thing that we did is we looked at a 1000 MW of solar PV in the 
state. Currently, we have 300 MW of solar PV and VEIC did a study, a solar 
pathway study, or that study VEIC did under contract with the DOE [US 
Department of Energy]. This report that VEIC put out is very interesting. It 
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talked about our ability to integrate a thousand MW solar PV in the state, if 
you carefully plan that, if you perhaps do a little upgrade such as system 
upgrades or hardware or operational plans, and what we're doing here, 
providing specific information about what these upgrades will look like on the 
transmission system. And this is for information purposes to allow us to 
actually think about how to carefully plan renewable energy in Vermont. Any 
questions so far? 

Speaker 4: Just one quick one, Hantz. You're talking about scenarios, I guess I'm 
wondering in the final version of the report, how many scenarios are there? 
Like three, like a high low medium or just one sort of blended one or where 
are we headed with the scenarios? 

Hantz: Right, so there's a, yeah, I would say three. So there's sort of a base scenario 
where we look at a baseline forecast for peak load and then we added a high 
load scenario on top of that or we tested the system under the same 
conditions, but the load, it's greater. And then we looked at, actually had the 
four, so there's a base solar PV forecast that I'll cover a little later, then the 
high solar PV forecast for four different scenarios. 

 So the forecasting, let's start with sort of the peak demand. This is traditionally 
what we look at. Alright, we're concerned about our ability to serve peak 
demand in the summer and the winter. We start with a base forecast, it's in 
blue. This base forecast reflects the impact of economic growth, income 
growth, population growth, electricity prices, efficiency standards, and so on 
and so forth, so we have here we are seeing, sorry, a flat load forecast, but 
what we also do is take into account all the technologies, loads, and resources 
it could affect. The net demand that the system will be called to serve. That is, 
electric vehicles, cold climate heat pumps, solar PV whether it's net metering, 
standard offer. We also get demand response that's in the Forward Capacity 
Market. 

 And so we model all of that and we add it all up and so that there are some 
that are sort of positive or increasing load, like the electric vehicles are 
growing to about 70 MW, 2036 or 37. Heat pumps are sort of flatline, I think 
it's like 3000 units per year. So we're expecting around 50 MW in 2037. In the 
summer, that would be the cooling portion of heat pumps, heat you can use it 
for heating, certainly in winter, but can also use it for air conditioning as well. 
And solar PV, because our peak demand is, occurs usually at night, seven, 
eight, nine o'clock, the contribution of solar PV at that time, that [inaudible 
00:22:22] hour, is fairly low. So we only take credit for about two percent of 
the installed capacity of solar PV in the state. And that doesn't grow because 
even though you're adding solar PV, it's occurring at night and it's not 
contributing to serving peak load at that hour. [inaudible 00:22:44] 
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Speaker 5: I wanted to, two questions. Some of this takes into effect the capacity factor of 
solar, not just the installed capacity. That's a question I had and then 
secondarily, some feedback. I didn't mean to interrupt you, I figured you 
would call on me. 

Hantz: No, it's- 

Speaker 5: Totally done with this. Is that I think it's important to note the point about 
incremental solar would be like, incremental solar alone, because if you had 
solar paired with energy storage or other new technologies that are currently 
available, like you know, coming online soon, vehicle to grid, et cetera, that 
statement wouldn't be necessarily true, particularly in a forecast perspective, 
so it would be nice to, I don't know, a footnote or something, like solar PV 
alone, stand alone solar, without something- 

Hantz: Correct. 

Speaker 5: So that people who may not be aware of this, there are some pairing 
solutions, don't misinterpret that information. 

Hantz: Yes. So when I'm talking about solar PV, I'm referring to actually the installed 
capacity. Solar PV, so at night, it's zero, it starts to pick up around six, seven 
o'clock in the morning, and it reaches a maximum around noon, one o'clock, 
so if you have a thousand MW of solar PV, when it's sunny, you should expect 
around a thousand MW at one o'clock, but then it starts to decline, so it's at 
say five o'clock, six o'clock, it would be about 25 percent of the install capacity, 
so you only see about 250 MW of the thousand at six o'clock, but when you 
get to about seven o'clock, it drops to about two percent, eight o'clock, zero. 
Right? That's kind of the curve that we're talking about for solar PV. Installed, 
how does it reflect at the peak hour, if the peak hour is seven o'clock, then 
you're only seeing two percent of the install capacity at that time. 

Speaker 4: But I think the point is that if it were paired with storage, I mean that I guess 
falls into [inaudible 00:25:05] category, right? 

Hantz: Yes. 

Speaker 5: We've also seen a lot of confusion, shall we say, between okay, we want this 
much installed. That doesn't mean that, often people, there's confusion 
around MW of installation for all energy sources versus the capacity of what's 
needed, so we talk about "Oh, [inaudible 00:25:33] 700 plus MW load, oh, well 
we already have 300 MW solar." That doesn't mean that 300 MW of installed 
solar, that we only need 400 some MW left and I think that that's why I asked 
the capacity question because it's important to [inaudible 00:25:52] talking 
about generation. 

Hantz: Especially true at eight o'clock at night, because- 

Speaker 5: Yes. 
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Hantz: [inaudible 00:25:58] factor is zilch. Right, so we add all those loads and 
resources to the blue line base load and that results in a red line. The red line 
is a net load that the system would be called to serve, which is [inaudible 
00:26:17] that the red line which is fairly flat the first 10 years and then it 
starts to grow. [inaudible 00:26:25] starts to grow after 2028, but 11 MW and 
we'll see here that our all-time peak was 1120 MW, 2006. This is showing that 
we'll actually not get there even in 20 years. With energy efficiency, solar PV, 
net metering, all the programs we have in the state, we're still not able to 
reach 1120 MW, even with the electrification of transportation and heat. It's a 
key point for me. 

 So that's the summer forecast. We did a similar- 

Speaker 6: I'm just a piggyback, take a little bit, because what you said is important as 
well, because one o'clock, if you have 100 percent capacity factor, then you 
need to have a system in place that can handle 1000 MW at the middle of the 
day. So you got to plan then and build in a system even though the capacity 
factor of the solar maybe what, 16, 18 percent, probably getting better, the 
fact is whatever the install capacity is, your system has to be able to 
accommodate that. 

Hantz: And that's we included that scenario in here so that we can test the system in 
the middle of the day, the gross load to be about 600 MW, and you have not 
only solar PV, but the other renewable energies also, right? It's windy, so you 
have wind power, you have hydro and you have solar, so if all these resources 
are running at full output, you're actually exceeding the amount of load you 
see in the middle of the day, then you have to carry the excess on your 
transmission system, that's where you can have issues. I think it was [inaudible 
00:28:19]. 

Speaker 7: Yeah, I just have a comment. Kind of a reaction to it, and it really pertains to 
[inaudible 00:28:26] forecast and it relates to these, [inaudible 00:28:31]. My 
sense of the forecast is that it's not really so much a forecast as it is kind of a 
plan in future that is, it reflects kind of a sensible analysis of what you might be 
planning the grid system to, it might highlight some potential interventions 
that might be appropriate to step in, but it doesn't really kind of predict, it's 
not your best guess necessarily of what the future is because you might expect 
some sensible solutions to come forward. 

Hantz: Yes and no. We call it a forecast, it's based on information that we have today 
about how the load is effected by say the economy or long term weather 
trends, et cetera. We are aware of all of the programs within the state and 
how that could affect the load, energy efficiency programs, [inaudible 
00:29:33] offer, so we're including all those effects and we're saying that 
based on all this information, if all that is correct and [inaudible 00:29:41] 
correct, we forecast that the load will be sort of the red line, knowing that 
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there's some level of certainty around each of those curves. For instance, 
we're not including the effects of storage, for instance, you don't have a lot of 
information around that today to be able to accurately forecast that going 
forward, but I suspect that the next time around, you'll have more 
information, you might see a line for storage, so we'll have a better picture 
about the future. But this is based on the information we have today. 

Speaker 7: Part of your forecast is clearly as drivers, significant drivers, are what I consider 
to be flexible loads, so that's the heat pump, electric vehicles, in my mind, it 
just isn't sensible to kind of assume the worst case existing load profiles as 
really a predictive driver, even [inaudible 00:30:43], it probably is appropriate 
to kind of include the [inaudible 00:30:47] of what you call a forecast. 

Hantz: Sure. Right, so there are kind of choices to be made, we do forecast, but what 
we decided to do here is we know for instance that if electric vehicles were to 
grow to some amount where you have said some concerns, there are ways to 
resolve that. Use of grid design, kind of shift the load to different times of the 
day, but as planners, we actually want to see these concerns, to know what to 
do about them. So I model kind of a charging curve, a normal curve for 
vehicles that may show that there's actually a transmission issue that needs to 
be resolved and only then will I be looking for other technologies like storage 
or shifting of the load by various programs, but we're not including in the 
forecast sort of a rate design already baked in. 

Speaker 7: Sure. 

Hantz: Yeah. 

Speaker 7: The other question I had related to your earlier comment, historically, you had 
the all-time peak was 1120 something, I think you said. The 20-year horizon 
would not kind of rising up above that, even with these kind of conservatisms 
built in. I'm assuming if we kind of went back in time and you were to look at 
the forecast that were associated with that 1120 MW past that it would reflect 
a future that was well above that 1100. So in my mind, what we're showing is 
that we're not even approaching kind of a growth-driven need for significant 
[inaudible 00:32:40] transmission in the foreseeable future, even beyond the 
10-year period. 

Hantz: Yes. So if you move to the winter, very similar curves. The major differences 
are sort of heat pump load, it's much higher heating component of, cold 
climate heat pump's much higher than the cooling that you can get from that. 
So if the solar PV is zero because, in the winter, six o'clock, it's dark at night, 
peak occurs at night, so there's no contribution from solar PV in the winter. 
And really, when you look at the summer and the winter forecast, we're 
essentially seeing that the load would be about a thousand MW plus or minus, 
the first 10 years, it'll start to grow as we electrify thermal, heating, and 
transportation. 
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 What we also looked at is, say okay, if we're on track to meet 90 percent 
renewable energy by 2050, what does that mean? So ensuring what happens 
in the summer forecast, the orange line is the base forecast that we saw 
earlier and the red line is the high forecast and what I see here is that whether 
your high or the low forecast, it's fairly flat the first 10 years and the high 
forecast starts to diverge from the base forecast later on. There's a difference 
of about 100 MW in 2037, but in the first 10 years, there's not much of an 
effect, so we're not predicting a need for transmission upgrades to serve high 
load forecast. [inaudible 00:34:29] what that means. 

Speaker 8: Quick question, but in a previous slide, you had, if you can go back just for a 
second, it would help me ask the question. So we had a 90/10 base load and 
then 90/10 net load and the net load appears to be obviously sort of a high 
forecast versus sort of a middle forecast. What's the difference between base 
and net and how does that relate to the high end base that I see in the next 
slide? 

Hantz: Right, so the net forecast is potentially the sum of all of those curves. So you 
start with the base forecast which is the blue and then we take into account all 
those technologies that could affect that. 

Speaker 8: So blue is sort of business as usual, assuming we did have new technologies. 

Hantz: Right. 

Speaker 8: Okay, I gotcha, thanks. 

Hantz: And the high forecast is [inaudible 00:35:26] in this curve, is you have a much 
greater direct vehicle load, much greater cold climate heat pump load that 
would increase the load even further. 

Speaker 8: So next slide, just real quick, so the base and the high here are both netted. 

Hantz: They're both net. 

Speaker 8: But one is an even faster growth [inaudible 00:35:48] those technologies. 

Hantz: Yes. 

Speaker 8: Okay. 

Hantz: Get that. Okay, so that's the peak load forecast that we studied. And we also 
forecast solar PV. We have a base forecast which is a blue line, that's based on 
what we call payback models. It's an economic model. It takes into account the 
cost of the systems that we install, it takes into account the incentives, tax 
credits, and it worked pretty well, what we are predicting was that this 
doesn't, 2018, we'll have about 350 MW of solar PV in Vermont and that will 
continue to grow following this rate to about, 2025, and the rate of growth is 
sort of declining because we expect the investment tax credits to phase out 
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and the rate of solar PV will slow down. So the current is not growing in a 
straight line like that, it's sort of flatter going down in the future. 

Speaker 8: Just a quick question, 2017's already gone by so why is there a divergence 
between the red and the blue line even back ... 

Hantz: Hold on a sec. So this is, so the blue is our base forecast, this is what we think 
the solar PV would be, just taking into account the national sort of economics 
around solar PV installations. The red curve, we call it a forecast, but it's truly 
not a forecast, what we tried to do is figure out how quickly solar PV would 
have to grow, if we reached about 1000 MW in 2025. The 1000 MW is 
consistent with the amount that VEIC study is part of their Solar Pathways 
study and it's just to actually get to that amount, the solar PV would have to 
grow significantly. If you're 250 MW in 2018, who do you have to be around, 
about 700 MW to actually reach the 1000 MW, so it's a very aggressive rate. 

 So the timing of the 1000 MW is not really critical, it could be later, what we're 
trying to figure out is whether or not the system can accommodate such a 
large amount of solar PV, 1000 MW in the middle of the day, is that something 
we can accommodate without seeing any system concerns? That's the key 
point. 

 Okay? So that's forecast, we go into, yes. 

Speaker 9: I assume the forecast is agnostic regarding who the customer is, in other 
words, this isn't about serving Vermont load. This could be about serving 
Massachusetts or Connecticut's load too. 

Hantz: Well, in this case, it's about serving, well ... [inaudible 00:38:57] the small scale 
renewable energy, sort of less than five MW and assuming that it would serve 
Vermont load but who knows? Maybe it could also serve Connecticut and 
Massachusetts as well. I'm not modeling any of the larger solar PV projects 
that are about 20 MW or 50 MW projects that may be installed to serve load 
in Connecticut or Massachusetts. The 1000 MW or 500 MW here are strictly 
small-scale renewable energy that would be installed by residential customers, 
commercial customers, could be community or [inaudible 00:39:43] install but 
less than five MW. Assuming they're [inaudible 00:39:46] serve just Vermont 
load, [inaudible 00:39:51]. 

Speaker 10: And how do these forecasts, you mentioned the [inaudible 00:39:57] how do 
these work as compared to what is needed to meet [inaudible 00:40:04]? 

Hantz: Think the high load forecast, the red line is what we believe is needed to serve 
the amount of renewable energy that we need to stay on track. For instance, 
just compare a few things, so electric vehicles and base forecast, we're 
assuming 2035, we would reach around say 110,000 vehicles in the base 
forecast, but then the high forecast would be more like 175,000. To stay on 
track, 90 percent by 2050. For cold climate heat pumps in the base forecast, 
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we're assuming a 23 percent penetration rate; in a high forecast, it'd be closer 
to 40 percent. So that's what we're modeling in a red line, which would be on 
the 90 percent by 2050 track. 

Speaker 11: I'm sorry, so the assumption then that we will meet the 90 percent through 
only solar? 

Hantz: No. We're modeling solar, but it doesn't have to be solar. It could be other 
technologies. 

Speaker 11: But if it were only solar, this is what it would look like? 

Hantz: Right. To get back to the VEIC study, Solar Pathways study, VEIC assumed 1000 
MW, 2025, and that would be the amount to actually serve 20 percent of the 
state's energy. The number in 2050 of 30 percent of state energy, which would 
result in about 2000 MW of solar PV. So we're kind of studying what VEIC has 
looked at before. But certainly to meet the 90 percent by 2050, it certainly 
doesn't have to be solar. There's [inaudible 00:42:12] and it's electric, it's 
transportation, it's heating, so there's a lot in there. So electric component ... 

Speaker 12: Hantz, in all of these different forecasts, is there a storage component 
assumed in any of it? I know we have vehicles, we have solar panels, we have 
lots of things that drain energy or add energy, but do we have storage 
accounted for at all? 

Hantz: No, not at this stage. We wanted to test some without storage and if we did 
find an issue on the system, storage would be considered as a solution to that 
problem. 

Speaker 12: Okay. 

Hantz: So for end results, this is what we looked at traditionally, kind of look at our 
ability to serve peak load and as I noted earlier, we don't see any peak load 
concerns in the state. So no upgrades are required. What we did see, wanted 
to know, was that there are certain locations in Vermont where there's 
[inaudible 00:43:22], we can have outage, our load is disconnected. There are 
certain areas that are supplied by one line regularly and if that line 
disconnects, you don't normally have a source to serve that load. So it'd be 
disconnected and that's an outage that we live with, we find it's acceptable. 
There are areas in Vermont that are served with redundant supply, get two 
supplies in the area, and because we have to test the system under sort of an 
N minus one minus one criteria, where you actually disconnect two facilities. 

 You just have two facilities, you open one line and then disconnect another 
line, well, that area no longer has a supply. Now this is what's causing this loss 
of load which we found to be acceptable because those values are less than 
the amount that that's noted in the ISO performance criteria. ISO New England 
accepts 300 MW of loss of load before we consider an upgrade, so we're not 
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proposing any upgrades to resolve these issues because they're considered as 
acceptable risk. 

Speaker 12: What's the 145 MW loss? What's the scenario? 

Hantz: That's loss of two lines. 

Speaker 12: But can you say which two? 

Hantz: No. 

Speaker 12: Oh, okay. 

Hantz: We can talk later. 

Speaker 12: Yeah, sure. I think I know, but. 

Hantz: [inaudible 00:44:53]? 

Speaker 13: No. 

Hantz: Okay, sorry. We did flag some sort of concerns or issues [inaudible 00:45:01]. 
And it's all that we did, kind of, we run the analysis, we said "Okay, this area is 
potentially a problem." But we only do that, provide information, to these 
distribution utilities, [inaudible 00:45:13] and other utilities to evaluate 
further, because the utilities have their own performance criteria and they 
may find that what we flag as an issue is actually not something that needs to 
be mitigated. We kind of provide information as part of the plan. 

 And the high load scenario, because in the first 10 years, the high load 
scenario is about the same as the base scenario, we don't see any need to 
upgrade the system to accommodate the high load scenario either as well. 

Speaker 14: In the analysis, you've done on the sub transmission system. Are you aware of 
instances in which load growth is actually the driver for potential issues to be 
flagged? 

Hantz: No. However, they are, because the load is not growing, it's not right for the 
first 10 years, but we find areas that we've already seen before in previous 
plans that have a reliability issue where equipment is being overloaded or 
there are low voltage issues that have not been addressed already that were 
included in the plan as issues to be looked at. They're not related to load 
growth, sort of maybe in the past or ... 

Speaker 14: Right. 

Hantz: So that's the peak load serving part of the analysis and the next slides going 
forward are related to solar PV work. So let's start with the base forecast 
where we're going to reach 510 MW, 2025. When we model future solar PV, 
we have to ask our question, well, when solar PVs going to grow but where 
will it happen? It's the amount of solar PV that [inaudible 00:47:13] can model, 
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but you need to kind of distribute solar PV in different areas. Is it gonna be 
Addison County or Windham County? 

 What we did here is to say that let's test the system assuming that solar PV will 
grow in the same way it has in the past, so that if an area had 10 percent of 
the total solar PV in the state, it will continue to have 10 percent going 
forward. That's one way of doing it. So we have 16 zones for planning 
purposes and this is how solar PV that is higher than 10 MW will be distributed 
across the state. [inaudible 00:47:57] 112, so 61 would be in the southern 
area, about 14 and a half [inaudible 00:48:01]. Okay? 

 So this is the gross load, this is the load without any solar PV in it. I mean, 
subtract solar PV from that load. The net load is what the system would serve. 
Some areas have more solar PV than there's load, which has Middlebury, 
where it's about 20 MW of load, there's 45 MW of solar PV, so we're seeing 
25.7 MW of net load which means that the system, the flow will reverse. 
Instead of serving load, going downwards, load's coming up to the systems 
and that flow will see it on the transmission system trying to get elsewhere. 

 So this is how it's distributed. When we test it, the system, under this 
distribution that we saw, there's a few things that we did not expect. System 
losses actually went up. Not only when we do energy efficiency or we had 
solar PV, what you expect is actually your flows to be lower and your losses to 
be lower. This is why we say energy efficiency is good, you have loss savings, et 
cetera. In this case, when we added solar PV, we did not turn off other 
renewable energy. All of the other generators are running. All of our hydros 
are running, all the wind is running, we're importing power from Canada, so 
the 510 MW of solar PV is in addition to what's already running. We're not 
curtailing [inaudible 00:49:49]. And this is causing additional flow on the 
system, because there's so much generation in the area that there's not 
enough load to absorb the generation and our transmission system is being 
required to carry that excess generation to go elsewhere. 

Tom: This is why we see the losses here. 

Hantz: Tom, this is our projection, base projection of what it looks like in 2025? 

Tom: Yes. 

Hantz: Using a 2018 distribution. 

Tom: Yes. 

Hantz: And because we're not curtailing our generation, we're adding solar PV in 
areas that are already constrained. Up north in the Highgate and Newport area 
and because we're doing that, we're finding that existing constraints are 
worse, some voltage collapse, which is kind of a blackout in the area. We're 
seeing overloads, there are lines that are overloaded, Highgate down to 
Georgia. So we're seeing all kinds of issues because we're not turning off any 
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generation when we add solar PV to the system. And that's just the base 
forecast, 510 MW in 2025. 

Speaker 15: So I have a question, I'm not sure if I can get it out right, so let me try. So 
there's a solar PV that's on the rooftop that's tied directly to load that's 
feeding load, right? So that's reducing load and then there's the generation 
that is being put in excess or just generators that are putting solar power right 
onto the grid. Those two different things, one is actually reducing load and the 
other is just putting generation on the grid, but you talk about that also as 
reducing load. 

Hantz: Right. So I guess the perspective, so I'm looking at the transmission levels. 

Speaker 15: Okay. 

Hantz: Transmission level and then the distribution utility level and the utilities are 
serving the load down here. So there's three different levels. Put a solar panel 
on you’re reducing your loads, but there are other installations like community 
net metering, standard offer, you can install so much solar PV on a distribution 
level that you reverse the power to the distribution utility system and then it's 
actually going up on the transmission level. 

 Just that, we're installing solar PV beyond what is required at the time of just 
the load consumption. What I explain that is that your peak demand could be 
a new house. It could be just 10 kilowatts. So you had 10 kilowatts of solar PV, 
well, that's lower than you expect to see at six o'clock at night when you come 
home, but what happens at noon is that your load is maybe half of that, so 
you're generating more than you consume and that happens at every house 
that has a solar PV panel on it, commercial areas, and if you have community 
net metering, that's actually using the system to get to different customers. If 
you have utility installed solar PV that are kind of small still, less than five MW, 
one MW, two MW, four and a half MW, that all has to kind of flow on the 
system and you can have so much that you have more than you can consume. 

Speaker 16: So the flows on the transmission and sub-transmission are being redirected, 
patterns are changing and that's resulting in a 13 MW loss increase, but it 
doesn't take into account potential loss savings on distribution, right? It could 
be offsetting savings on the distribution that we don't even model, right? 

Hantz: Yes, so our model does not go down to the distribution level. 

Speaker 16: And there's a lot going on at the distribution level to make all this happen is 
what I'm saying, so there could be some significant losses, because what 
you're doing is instead of having flows on the distribution out to the loads, 
now you almost are kind of floating in neutral on the distribution. 

Hantz: It's possible. 

Speaker 16: So those logics are gonna drop. 
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Hantz: The [inaudible 00:54:27] is that this is kind of a snapshot, it's an instant in 
time, so these 13 MW losses, you would see that under the conditions tested. 
With the particular load level, particular generation at that dispatch in time, so 
if you look at all 8760 hours of the year in energy, you may have different 
types of losses. So at some point it could be zero or other times it could be 
more than 13 MW. So this is a delta. I'm looking at a system without solar PV, 
it gives me a number, actually it's here. Without any solar PV, it's 33.6 MW. 
And I add 512 MW of solar PV without changing anything else, that increases 
my [inaudible 00:55:15] 406.5. That's potentially what that means. 

Speaker 16: Right. 

Hantz: That's just for the 510 MW base forecast. And we talked earlier about the 
constraints, when I have a slide and I don't know if you've seen this already, 
this is the constraint that we're dealing with today, the Sheffield-Highgate 
Export Interface or SHEI where generation is being curtailed to maintain 
reliability when there's more generation than the system can absorb. And that 
includes the effect of Highgate imports, say, 225 MW in here. Lowell plant, 
case [inaudible 00:56:07] injected into here, Sheffield, and there's some hydro 
generation up there. You can have so much generation that there's not 
enough transmission capacity to accommodate all that, and ISO New England 
has to manage the flow by curtailing generation, directing generation to 
reduce the output. This is what's happening today and whenever we did the 
analysis with the additional solar PV, we did not curtail the generation, just 
added solar PV on top of it to actually see what sort of problems that we're 
gonna find on the system. 

 And my information is on the VSPC website. 

Speaker 17: Can I ask a question? 

Hantz: Yes. 

Speaker 17: So on page 36, you have a couple of possible fixes for this. One is an additional 
second 115 kV line between Highgate and Georgia at a cost of $70 million. Is 
that an active proposal? 

Hantz: No, these are possible upgrades, upgrades that could mitigate problems. But 
those upgrades couple be eliminated, avoided by storage, by accepting 
curtailment, by doing load management, so this is showing sort of the T&D 
side of things if you wanted to resolve this issue with transmission only, this is 
what this would look like, but there's also an alternative, that's another table 
that looked at storage as a solution. It showed where storage needed to be 
located and how much installed. That would avoid those upgrades. 

Speaker 17: So with the work that's been going on, where do things stand with the SHEI 
upgrades and have any solutions been decided on? 
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Hantz: Not yet but we completed our study a few months ago, couple of months ago, 
that indicated which solution provided benefits to the area and how much of a 
benefit you would see if you modeled certain options individually or in 
combination, so that information was posted on the SHEI website and 
provided to the stakeholders, distribution facilities that own generation in the 
pocket. And now what's happening is the stakeholders are meeting, are 
reviewing the options, reviewing historical data to try to determine which of 
those options would actually provide the best benefit for Vermont customers 
so that's ongoing. 

Speaker 17: [inaudible 00:59:07] 

Hantz: We're hoping that we will have a solution by the end of the summer, perhaps 
September or October this year, but it could be longer and this is a very 
complex problem. 

Speaker 17: Now, in the past I've heard that the first hope was simply to enable some of 
what's being curtailed to run more. Is this being looked at in two different 
ways where what would it take to add more generation or is it just about 
eliminating the current curtailment issues? 

Hantz: So for the SHEI study that the utilities are conducting, the assessment that's 
conducting right now is to allow existing generators to run more, reducing 
their curtailments. 

Speaker 17: Okay. 

Hantz: This is different from the study that we're doing here which is looking at real 
large amount of solar PV and it's really looking at how can you accommodate- 

Speaker 17: More generation. 

Hantz: More generation. So we have a different- 

Speaker 17: So that's a separate. 

Hantz: This is separate, yeah, this is really- 

Speaker 17: So currently the study that's being done with the distribution utilities is only 
about- 

Hantz: Addressing their existing curtailments from the existing generators in the 
pocket. 

Tom: And existing load, more or less? 

Hantz: Existing load, yeah. So let's move on to 1000 MW. Here again, we have the 
same issue, so we have a 1000 MW of solar PV in Vermont, where is that 
gonna be located? How do you get to 1000 MW solar PV? Is it going to be 
distributed in the same way as today, 2018, or is it gonna be done differently? 
And we did it three different ways. So let's look at the solar PV, it's gonna be 
installed in proportion to the demands in the area. By that I mean if an area 
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like a zone, let's say Newport zone, let's say it has 10 percent of the state's 
demand then it will also have 10 percent of the state's total solar PV and we 
also looked at energy or MW hour ratio meaning if Newport had 10 percent of 
the state's energy, it would also have 10 percent of the state's total solar PV. 

 So three different ways, 2018 distribution, just like today, if an area has 10 
percent of today's solar PV, it'll continue to have 10 percent. MW per demand 
ratio, MW hour, and we're modeling 1000 MW, and [inaudible 01:01:51] three 
different ways. Distributed this way. 

Speaker 18: I just noticed that the table [inaudible 01:02:03] on the [inaudible 01:02:03] 
sheet which is the one on page 26, you referred to MW ratio distribution in 
column six. Is that the same as this MW load ratio share? 

Hantz: Yes. 

Speaker 18: You may want to call it the same thing. 

Hantz: Thank you. 

Speaker 18: Confuse them. 

Hantz: And this is what we tested. 

Steve: Excuse me, could you go back? The total load at 618.7, where does that one 
come from? 

Hantz: This is adding just the [inaudible 01:02:42] of all the area gross loads. 

Steve: Okay, and is gross load- 

Hantz: Gross load is without any solar PV, it would be kind of the true load that you 
would serve if you did not have solar PV on your roof or any solar PV at all in 
distribution level. 

Steve: And is that a load during spring solar power? 

Hantz: Right, so it would be the type of load that you would see in the middle of the 
day, one o'clock, two o'clock in the afternoon on a spring day. So it's not the 
lowest load, our load would range from 300 MW a night or now would be in 
the middle of the day because of solar PV but the gross load normally, 
traditionally, would be at night, 200 MW to probably a thousand at peak. 
Essentially, we're testing it at 620 MW which is somewhere along that load 
curve, so not quite low and not quite high. 

Steve: So [crosstalk 01:03:47] the load level that stresses your transmission any 
worse. 

Hantz: So we're not modeling, so if we're testing solar PV, what we're trying to figure 
out is whether the system can accommodate a large amount of solar PV in the 
middle of the day when solar PV, on a sunny day like this, it would be at noon, 
one o'clock, this is the time that it would generate and we're also concerned 
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about springtime, not July, August, but springtime period is lower during the 
day, one o'clock, can you actually accommodate a thousand MW? Everything 
is at full output, ejecting at full output into the system. 

Speaker 20: Just an observation. I think in some people's minds, that would beg the 
question, why don't we just shut some of this stuff off? And I think the answer 
might be it's free energy and you sort of hate to, it's like spilling water over a 
damn, you don't like doing that, but if it turns out that fixing it is more 
expensive than spilling it, maybe that's an option. 

Hantz: That's an option, that's one of the, certainly. It's what I call generation 
curtailment, you could curtail the solar PV if you have that [crosstalk 
01:05:06]. 

Speaker 21: But you couldn't do that, could you? 

Hantz: Well, I'm saying if you had that control, you could do that, or you could curtail 
other types of generation when hydro, biomass, [inaudible 01:05:17] solar PV, 
right? And that would avoid the transmission upgrades we listed in the plan, 
the different ways of resolving these issues. 

Speaker 22: Hantz? I'm just struggling with calling upon Steve's questions about that 618. 
In my mind, a thousand MW isn't necessarily producing at a 100 percent of its 
capacity [inaudible 01:05:45] April or May month, that 618 looks like kind of an 
average load and yet we're giving it what looks like 100 percent capacity 
pattern. What am I missing here? 

Hantz: The gross load column shows the demand, electricity demand that the system 
would serve if there were not any solar PV, so if you look back, say in 2010, 
2012, this is how the load would be distributed from like a true load. 

Speaker 22: But then it's a MW number [crosstalk 01:06:30] represented by a particular 
point in time, so it doesn't look like an August peak. It looks like a shoulder 
period. 

Hantz: Exactly, so this would be- 

Speaker 22: The PV number, I'm sorry I interrupted, but the PV number looks like you're 
getting a 100 percent capacity factor for the thousand MW of installed load. 

Hantz: And also correct. This time, as I was driving up, the sky was clear, blue, 
beautiful, if you had 1000 MW, a solar PV capacity from Vermont, you would 
expect to have 1000 MW production on a day like today, at this particular 
hour. But the load would have been, and then putting 1000 MW and see what 
happens in the system under those conditions. 

Speaker 23: It's [inaudible 01:07:31]. It's deliberately trying to hit the system in the worst 
possible way. 
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Hantz: Well, it's not [inaudible 01:07:38], it's just, it would be likely, you'd see that 
every day. Every time it's sunny, if you have a thousand MW solar PV, every 
day it's sunny like this, you'd see a thousand. 

Speaker 23: Okay. 

Hantz: Yeah. So that's what we tested and this slide describes the results on the 2018 
distribution. The first thing that we saw was the system losses increased quite 
a bit. Earlier, we're seeing a 13 MW delta, a free increase, solar PV by another 
500 MW, doesn't grow to 26, it goes to 50. So it's not a linear curve there, and 
with all lines connected normally, no outages, we're seeing overloads under 
those conditions, our lines are being overloaded with no outages. We're 
seeing the issues with [inaudible] that we're very familiar with today, we're 
seeing the same issues further south into the system all the way to Rutland. 
And this is even with our imports from New York maintained at zero. I mean, 
we're not importing, injecting any power from New York and we're seeing 
those issues even with that condition. Because we're adding solar PV within 
this year, beyond what the system's capable of doing, [inaudible 01:09:06]. It's 
expected, low voltage. And when we tested the other distribution's MW ratio 
or MW hour ratio, we saw similar problems. The only difference is that we did 
not see as many transformer overloads, and I've got to show another slide that 
will explain that further. 

 So [inaudible 01:09:33] on what the results show and if you want to look at 
that graphically, the lines, the transmission lines that overload are the blue 
lines from Highgate down to Georgia, Essex, New Haven, all the way down to 
Rutland. These are the lines that the western side of the state would be 
affected. We're showing where SHEI, the boundary of SHEI is today, and as we 
add more and more solar PV at those locations, that boundary would migrate 
south. So you'd see overloads, all these concerns. It really depends on how 
much solar PV is installed in these particular zones. 

Speaker 23: And this would presumably result in the same problem we're having with SHEI 
today, which is curtailments [crosstalk 01:10:23]. 

Hantz: Right, so other areas would be exposed to curtailments, so as the SHEI 
boundary is moved to say SHEI two, there's wind plants in here or hydro plants 
will now be exposed to curtailments. ISO can call on them to reduce their 
power. And if you want to look at this numerically, this first column shows 
exactly what this graph shows. Right, so we tested 2018 solar distribution, load 
levels is about 620 MW. We model maximum generation in the state. Some of 
that is in another portion, because these are the critical units. [inaudible 
01:11:14], Sheffield, all hydro plants around the Highgate, Sheldon, Georgia. If 
you total all that up, just the north portion of those generators, [inaudible 
01:11:25] 425 MW. And [inaudible 01:11:27] maximum generation. And these 
are the lines that overload, 49 miles of transmission. Okay? These are the lines 
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I've been talking about, all the way down, you add all this mileage, it's about 
49 miles, but 87 miles of sub-transmission, there are five transmission 
transformers overloaded, those are ones that are over here in the circles. And 
there are nine sub-transmission transformers, these are distribution owned 
transformers. 

 So this column is the same thing as the graph, the map that you saw. And I'm 
also showing different things on this table. I'm showing the results, if I change 
the distribution of solar PV to 2018 to the MW ratio share, how does that 
change the result? Same amount of load, same amount of generation, no 
change in the transmission level, same mileage of line that's affected, but the 
sub-transmission, you see a benefit there. There's a reduction in the number 
of lines that overload from 87 to 75. The major difference is the number of 
transformers that are actually affected. And the reason is the MW ratio is 
more even, sort of spread out, kind of distribution versus the 2018 distribution 
which is kind of ... [inaudible 01:12:56] kind of the western part of the state 
where [inaudible 01:12:59] concentrated. But that's the difference there. And 
to understand kind of the likelihood of the concerns emerging, looked at 
different load levels and different generation [inaudible 01:13:13] okay, we're 
seeing problems in the system, right? Would that appear like one hour of the 
year, it was very unlikely, very rare kind of event, or is this something you'll 
see every day for 12 hours a day? And what could affect that is the amount of 
load that's in the system. 

 Our loads range from 300 MW to 1000. We're testing at 620 MW. The lower 
the load, the more difficult it is, but you're not absorbing solar PV, so the 
generation has to be carried through our transmission line. The higher the 
load, the more you absorb, that's actually a good thing for the system. And 
generation's also affecting the flows. If you have a lot of generation on the 
system, you want to [inaudible 01:14:02] be called to carry all that flow. When 
you reduce generation, you make room for solar PV and there's not as many 
problems on the system. 

 So what I think there is, so if I look at single level, 620 MW, this is the 
maximum amount of generation and the system can have all these kinds of 
issues. If I reduce that by 70 MW which could be or disconnect KCW, turn off 
that generator, what happens? Well, same amount of transmission power, no 
effect, building there's a reduction in a number of miles of transmission that's 
affected. If I further reduce generation by another 70 MW, so no effect on 
generation, sub-transmission is about half of what it used to be, so that tells 
me that generation is in effect, it does reduce the amount of constraints that 
we see on the system. But I still see constraint on the transmission system. 

Speaker 24: Just a quick question, but the 245, 355 and 280 are all things that were added 
and then reduced, but if we lower that to zero MW, I assume there's no 
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overloads, right? That's existing systems, we should be okay, [crosstalk 
01:15:30]. 

Hantz: [inaudible 01:15:29]. 

Speaker 24: Yeah. 

Hantz: Right. Right, so yeah, you're right. Okay, so what I did here, sorry, I kept the 
load constant and I only changed generation. This is the impact. The other 
thing I did was, okay, let's increase load in Vermont by 125 MW and then I do 
the same analysis. Model at maximum generation, high loads, no change in 
transmission, still there, no change. Sub-transmission lines, if you're up 
[inaudible 01:16:05] overloads, that continue to reduce generation, no change. 
Reduction in sub-transmission lines, overloaded. The only area we actually 
started to see an improvement in transmission is when you have higher loads 
and low generation. So it tells me is that the exposure to these constraints that 
we've been talking about, it's actually fairly likely. It says to me that yeah, we’ll 
have constraints pretty much every day. This is not a one hour kind of event 
and so you have to really consider either upgrading transmission lines that 
actually allow you to come in [inaudible 01:16:54] solar PV or you have to 
install storage or you have to accept curtailment. This is kind of showing 
curtailment. 

 You have all this generation, that doesn't work, you reduce generation until 
you remove the problem or you increase load through load management, all 
things like that, so that you avoid having to build transmission. I know there's a 
lot of detail in here but kind of trying to explain how likely concerns would be 
and what effects the system concerns that we've seen. 

Speaker 25: So when you reduce generation from 425 to 280, would you see the same 
effects if you increased storage by 145? 

Hantz: Yes. 

Speaker 25: So if you have 145 MW of new batteries on the system, you would still see 
these issues? Is that the implication? 

Hantz: Yes. Right, so if ... I mean, storage is kind of a funny animal. It can be load, so I 
can say ... I'm reducing generation by 125 MW. It's having this effect. [crosstalk 
01:18:11] MW. 

Tom: He's assuming you're putting the storage basically where the load is but you 
can strategically locate the storage where the lines are getting overloaded, you 
know what I mean? So you can make better use of those MW if you're 
judicious about where you put them. 

Hantz: Right, so the storage could be, essentially, we're adding load. I added storage 
to that and it absorbed, what you want to do is absorb generation. You're 
charging the storage to actually remove flow from the system and generally, if 
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you reduce, if you add storage at about 145 MW, you'd expect to see this type 
of benefit. 

Speaker 25: Just one other quick comment. If all of this occurs on shoulder ties and it 
appears to be fairly, I mean it's light load to be getting in trouble. Light load is 
usually not hot, so if it's not hot, you might be able to make use of that 
dynamic line ratings or some kind of ratings that, the fact that we're not in hot 
weather, we're in cooler weather. 

Hantz: Yes. 

Speaker 25: And so it may be possible to sort of use that to our advantage, I don't know. 

Hantz: Right, but it requires changes to our operating procedures and the way we do 
things. The GMP control center doesn't, as far as I know, [inaudible 01:19:42] 
conditions, [inaudible 01:19:43] ratings that, if today's a cloudy day and it's like 
60 degrees, what would be your rating on this particular line? 

Speaker 25: I'm just throwing it out there- 

Hantz: Yeah, but it's a possibility. It's something you need to consider going forward. 
If we are considering thousands or 1500 MW solar PV, 2000 MW of 
generation. To me, they're sort of, 90 by 50 plan, you really need to think 
about how you design your system, how you operate it under- 

Speaker 25: I'm just noting that the problem seems to always occur when it's cold, right? I 
mean, if it was hot, you wouldn't have light loads. 

Hantz: So yeah. I mean, 620, 745 is sort of an everyday kind of loads and it's 
necessarily in the spring, it could be in the summer. 

Speaker 25: Right, but I'm saying thermal rating assume 90 F or something really high. It's 
obviously not gonna be that high. 

Hantz: Right. So this is kind of a summary of all of the work that we did. Looking at 
different distributions of load, different load levels, different generation 
patterns, kind of see how the system concerns would change based on those 
conditions. So it's kind of ... Seeing concerns. So what we said was "Okay, so 
distribution doesn't work, distribution doesn't work totally. Reducing load, all 
that. Is there a way for us to accommodate 1000 MW solar PV without these 
major upgrades? Without major investments? Can we do that?" So we went 
back to the drawing board, so how can we set up the system to kind of figure 
that out. So we made some assumptions going in. Some of this is optimistic, I 
think. May not be realistic, but we wanted to do something that tells us how 
far we can get, how much load we can accommodate. 

 First thing we did is [inaudible 01:21:53] our ties to other states, like from New 
York. Those, we can control those and if we can push back the flows, we will 
not accept any flow from New York. That helps, because any flow that we see 
from New York will be added to the concerns that we're seeing here, so we're 
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pushing back on New York, saying "We're not getting any power from you," 
that allows more solar PV to be accommodated within the state. 

 Second is the solar PV that we're installing needs to provide great support. The 
more it anticipates in supporting the system, the more solar PV we can 
actually accommodate, so that's a major assumption in our analysis. We're 
also assuming that the load will not be reduced by energy efficiency or any 
energy efficiency will not reduce it over time, so the more load you have, the 
more you can absorb. So if we assume that you're gonna reduce load going 
forward, that also reduces the amount of solar PV that you can support. And 
when we do our studies, we say there's a concern when you reach 100 percent 
of system capacity. [inaudible 01:23:08] our performance criteria. What we did 
here is that we're going to accept five percent overload, we're going to exceed 
capacity by five percent to account for things like potentially storage that can 
be installed or some level of curtailment, so we're being a little sort of 
optimistic or allowing more solar PV to be added. We're not saying that we 
need to be at 100 percent capacity, we're going to 105 percent. And that's 
actually good, to be able to add more solar PV. 

 And there are existing concerns on the system today, [inaudible 01:23:45] on 
sub-transmission related to load serving, not solar PV necessarily, and we're 
saying that these concerns are going to be resolved, and by upgrading the 35 
KV system, 46 KV system, you're allowing more solar PV to be accommodate 
by the system. And one quick little piece as well is that because our model 
does not include distribution feeders, we're making assumptions that the 
distribution will not limit how much solar PV can be added to the system. 
That's a major kind of major assumption. So the feeder capacity's adequate, 
transformers are adequate on a distribution level, everything's good. And 
since we're looking at small scale solar PV, like five MW, one MW, 150 
kilowatt, we're assuming that going forward, there will not be any of those 
large scale solar PV projects, 20 MW, 50 MW projects will actually not connect. 
So when we do that, we allow more small scale solar PV to be advocated 
within the state. 

 And lastly, when we do find a sort of optimal distribution of solar PV, we're 
assuming that [inaudible 01:25:09] stakeholders, customers and consumers 
will follow the plan to the letter. They'll actually do exactly what we're 
proposing. Because if one area, solar PV's [inaudible 01:25:24] what we're 
looking at that, that will affect other areas because everything's so inter-
dependent. It will actually affect the [inaudible 01:25:32] amount of solar PV 
that we can accommodate. 

 What we found is that, it's actually a good idea to install solar PV where there 
is transmission capacity and where that is in the system is in the southern 
portion of the state. So we wanted to do this a couple ways. We'll go ahead 
and show it in table, as you've seen before. This is the gross load, that's the 
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total solar PV in each area. This is how far we've got. We got to about 1058 
MW, so we are able to accommodate 1000 MW within Vermont by 
distributing that amount in this way. Most of it was in the southern portion of 
the state, so out of a thousand, 225 MW, but in the northern portion of the 
state, it's very little, and so graphically, the dark red is showing the southern 
part, 225, the Rutland area, it's the second area that we see a lot of solar PV. 
Orange areas, kind of the same capacity. If you follow this plan, put most of 
those solar PV in the southern portion and less up here, and we follow that 
assumption, you are able to accommodate 1000 MW in the state without any 
of the major transmission upgrades that are listed in the plan. Yes? 

Speaker 26: How much of a factor is citing solar PV next to load? 

Hantz: I think ... I mean, if the amount of solar PV that [inaudible 01:27:27] has in 
excess of the load, so there'll be additional flow on the system, so it's good to 
put the generation or solar PV next to load because you're consuming it, but if 
you add more, so if you had double what's required, then you're actually 
asking the system to support that. 

Speaker 26: So let's look at [crosstalk 01:27:49], which I assume is Omya, and they use 20 
MW and they run all night long so solar PV's not gonna help them, but let's say 
that they put 20 MW of solar right there at the plant. That's more beneficial 
than if that 20 MW were somewhere else. [crosstalk 01:28:11] 

Hantz: Yes, it would be helpful to put it right next to the load. 

Speaker 26: So if they put 40 MW in, then that disrupts the system. 

Hantz: Right, so you're gonna have to find a way to actually [inaudible 01:28:24] that 
additional 20 MW. 

Speaker 26: That's kind of a fundamental issue that, I serve on the Rutland Regional 
Planning Commission and we're constantly asked to look at 500 kilowatt, 2 
MW projects. We've seen a lot of projects coming in and the real frustration is 
so many of these are being sited where there isn't any load to serve and many 
of the 500 kilowatt ones don't even have a customer lined up and so they find 
the site and then they go find the customer, and that's, from a planning 
perspective, it's very frustrating to try and figure out how to affect change in 
that approach. 

Hantz: Right, so this is sort of the negative fact on the system, but there are 
customers that cannot [crosstalk 01:29:19]. 

Speaker 26: Right, there are customers that can't, but let's find the site first and then go 
find the customer is now the norm and it's frustrating to say, and we do see 
some that are being sited next to load, but they're more the exception. 

Hantz: Go to that question. So we're essentially recommending that solar PV is 
installed in the southern portion of the state. Southern portion of the state, at 
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this [inaudible 01:29:53] level has 65.6 MW of load. We're saying that this area 
of the state really should have more solar PV than you have load. Right? More 
than three times. So if you were to ... [inaudible 01:30:12] below the 65, you 
only need to have 65 of generation, then the distribution will look more like 
this distribution. And you have the amount of load is maxed with the amount 
of solar PV. And we know that this doesn't work because we're actually 
[inaudible 01:30:36]. So to get to this plan, you actually have to add more solar 
PV in areas where there's not enough load because this is where the sufficient 
transmission capacity to accommodate the additional flow. 

Rena: But then who's gonna use it? 

Hantz: Well, the entire state. So if we're using a transmission system to move that 
renewable energy to the north, so for the benefit of the state, Bennington 
County, [inaudible 01:31:07] should host more of that statewide solar PV. 

Rena: So this map I found either disturbing or downright frightening, and the reason 
is because I looked at it and I said "Whose interests is VELCO looking to serve 
here?" With what's going on now with these 20 MW and more projects we're 
seeing in particular one company but probably others too, especially if they 
see this map, they're proposing these big 20 MW and even 75 MW projects in 
New Hampshire, Maine, Vermont, and selling the power to Connecticut and 
Massachusetts, which I mean, what you've just presented is a roadmap for 
those companies and they're gonna come in and use us, the grid capacity, and 
then this idea that we're gonna build out more for Vermont to meet our load 
goes out the window, unless you're gonna have a lot more grid upgrades and 
transmission upgrades that are gonna be required to meet Vermont's needs 
after the developers come in and use up what's here and so as someone who 
deals with problem developments, lots of great developers out there, but the 
problems I often have to deal with and communities, I can see more of these 
big projects with a ready market to Massachusetts and Connecticut already 
with contracts in place, creating huge conflicts for these areas that you're 
identifying as grid capacity. 

Hantz: It's possible. Rena, this map could be used by developers, it was intended to, 
sort of, a wider roadmap for Vermont. 

Rena: Well, what I would prefer to see because there's no real planning going on, but 
the part that I liked was that the chart that showed by regional planning 
commission. So if we were to take that or buy your zones, either way, and 
showed what our gross load is and then I'd like to see another map and then 
show what we need to accommodate to meet our load in our region and even 
if it needs to come from southern Vermont, but to give us more of a roadmap 
of how we are going to meet Vermont's needs and I understand that the 
[inaudible 01:33:44] tag is sort of a placeholder for any type of technology, but 
there's no planning going on. It's still developer driver and the developers are 
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not building close to the load, they're coming in and choosing bad sites, they 
are paying for grid access and now that they have a ready market out of state, 
we're completely distracted from in the Rutland region, how do we meet the 
Rutland region's load? 

Hantz: Right. 

Rena: And that's a map that I'd like to see you add to this. 

Hantz: It's a good idea. Good idea. And a great point. I mean, it's actually what we're 
seeing in this plan. Our bottom line is that we're providing information that did 
not exist before, that people haven't seen before in the hope of starting 
conversation, the planning that needs to happen within the state to determine 
where to install solar PV, what's the best way of doing that? 

Rena: If I may add a little more. We asked the developers "Well, is there room on the 
grid? Is your project gonna shut out local homeowners from that metering for 
instance?" And they say "Well, we can't answer that question" and so we're 
not getting the information from the distribution utilities that we need and 
then this Act 174, Enhanced Planning that's going on? Now, the data's being 
given to the region and the municipalities and then they can sort of look at 
what their load is in their town. I mean, you look at a town that has, like 
Florence, is the little village of Florence supposed to meet Omya's load? So 
then you get into ski areas, so are we all in the Rutland region supposed to 
meet Killington's load? 

 But the further problem is that there are a lot of projects already cited in our 
region which are selling renewable energy credits out of state. I don't know 
that there are any that are actually selling the power out of state, but for the 
purposes of counting towards our state goals, if they're selling renewable 
energy credits they don't count towards the state goals, but for the purposes 
of Act 174 Planning, we are supposed to count everything that's built within 
the region even if they're selling renewable energy credits. So it makes it really 
complicated to try and figure out where's the best place to put things which is 
what planners are now being asked to do. 

 In the absence, in my town, there's one three phase power line going along 
Ridge Center. In a very short period. And so that's it for being able to identify 
where solar can go, but then we're told you don't really have to have three 
phase, so we're not getting the grid information that we need either from 
VELCO or from the distribution utilities to help us figure out what are good 
sites based on other parameters that we might have in our communities. 

Hantz: Yeah, that needs to happen. 

Speaker 28: I just want to say that I don't think, and I don't want to put words in your 
mouth on this, but I don't think VELCO is saying necessarily that the southern 
region is the best place to put solar. I think it's a very narrow statement, which 
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is the southern region is the place that will result in the least amount of 
transmission upgrades. [crosstalk 01:37:09] right place, it just means all the 
considerations you would have. The one where you would be worrying about 
how much investment I'd have to make in transmission and sub-transmission, 
well, that's where you would make the least. 

Hantz: So from that transmission perspective, that's all, so this is sort of optimized 
based on transmission capacity alone. You need to sort of overlay that with, do 
a distribution capacity that could show you a different map. 

Speaker 28: Exactly right, yeah. 

Hantz: There could be other objective or constraints, like land use and things like that 
so you could have multiple layers that would then indicate where it's best to 
actually connect renewable energy. But this is looking only at transmission, so 
the transmission capacity, if that's all we wanted to optimize, it would say 
"Well, transmission capacity's really in the southern portion of the state, this is 
gonna accommodate the most amount of renewable energy," and you get less 
capacity as you go north. 

Rena: Is that partly because of the shutdown of Vermont Yankee? 

Hantz: Part of it, yes. 

Rena: So what if somebody, put in, as [inaudible 01:38:19] did propose, a gas plant 
on that site. That would change the equation. 

Hantz: Yeah, it may, it may. The [inaudible 01:38:30] that site is ... It's really close to 
the border [inaudible 01:38:35], so any generation that's connected there 
actually tends to go east and south as much as go north. Reason why, so this 
capacity is 345,000 volt line, one's going south. There's a line that runs east 
west, this way, but here is not, there's a little bit of generally, there's a little bit 
of wind, five MW of wind, there's a little bit of hydro, and so this room, there's 
actually capacity that can be used for additional solar PV whereas in another 
part of the state, you have a 225 MW import from Canada we have to 
accommodate. We have 110 MW of wind up here, we have about 50 MW of 
hydro here, so we have a lot of generation, renewable generation in that 
pocket, so you don't have enough capacity to add even more solar PV so it's 
already being utilized by existing capacity resources, whereas here, there's not 
much generation to speak of you and have plenty of transmission capacity and 
you have a lot to [crosstalk 01:39:52]. 

Rena: But you not long ago had a southern loop issue that was ... 

Hantz: A load, it was actually, right, a load issue at the time. Now it's- 

Rena: So I'm surprised to see that you were sort of advertising "Oh, bring your big 
solar projects here." 
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Hantz: Yes. 

Rena: Be careful. 

Hantz: Right. Yes. 

Speaker 29: So this discussion has brought the need for integrated planning. If you got 
community planners charged to locating generation and you got VELCO 
planning for its transmission, the missing piece between those is the data 
necessary about the distribution. It's gonna feed across your transmission so 
I'm thinking we need to expand the scope of this process, not only to include 
the missing layer in the middle to help that planning, but also the fiber 
infrastructure for the telecommunication. What's the relationship between 
this planning and other state plans? Because your fiber capacity is not even 
mentioned once in this plan and that's troubling, but we need, we're gonna 
need GIS readable data both of the transmission and the distribution capacity 
in order to inform the set of planners in the engagement that you're shooting 
for here. 

Hantz: Yeah, what we envision is a process that would bring all of the planners 
together, perhaps as part of the Vermont System Planning Committee. It's a 
committee that already exists where you can have that kind of conversation, 
but it could be a different group of people, talk about what's needed. 

Speaker 29: By July. 

Hantz: No. [inaudible 01:41:44], you take a day out [inaudible 01:41:45], distribution, 
fiber, land use. So what's the, how do you make this happen? Our objective is 
to maximize the amount of energy that we can support within the state. How 
do we make it happen without major [inaudible 01:42:02] projects, without 
disrupting the system? 

Speaker 29: So I'm hoping you all know transmission capacity better than you know the 
website. It says that site for minutes of the telecommunications sub-
committee has been under construction for two years. The VELCO website 
sub-committees. 

Hantz: Alright, I'm not familiar with that. 

Rena: So I have a question to ask you to comment on. A couple of years ago, David 
Blittersdorf gave a presentation that had it PowerPoint, so it's in writing, that 
to meet our state's goals, we need 6000 MW of solar and 3000 MW of wind. 
Ed, what's your comment? 

Ed: Careful planning is one and it'd be difficult. We may sort of need that, so how 
do we make it happen if that's what we actually need, we need to really think 
really hard about how to make it happen. 

Rena: When you're talking about transmission upgrades. 
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Ed: [inaudible 01:43:13], yeah, transmission upgrades. 

Annette: One question I have is what about using the generation, the strategic 
electrification piece? I mean obviously, I'm thinking about heat pumps and 
electric cars, but I guess I think there's far more opportunity that I don't see 
reflected here and I don't think to your point that VELCO needs to solve every 
problem, but I do think that people are interested in, are moving off of fossil 
fuels, so can you speak to that? I wonder about like SHEI, helping people use 
that energy instead of just curtailing it, so again, not you solving every 
problem, but ... 

Hantz: Right, so we, [inaudible 01:43:56] load management and additional loads 
would be helpful, sort of- 

 

Annette: Can you speak to how much you caught or integrated? I work with a lot of 
[inaudible 01:44:05] as well and there's a lot of interest and there's a need, so, 
and if you're not doing that, then I make it to the bigger planning piece, who is 
or who could? 

Hantz: Right, so the additional load's helpful. [inaudible 01:44:21] it to be careful 
about when would that load show up on the system? So you have to be able 
to control a load as well. If you add load, whether it's electric vehicles and 
things of that nature, you want it to show up when you can use it or coincident 
with the generation that you want to absorb and make sure it does not show 
up during peak times when you're actually putting a lot of pressure on the 
system. It would then cause a need for system upgrades for peak demands. So 
there's a lot of thought that needs to be put- 

Annette: Right, but don't we have 95 percent deployment of advanced metering? I feel 
like there's a lot more opportunity and we keep talking about curtailment and 
upgrading transmission and then what about strategic usage considering that's 
where we're going? 

Ed: Just as an observation, what we have done here is to inform from a 
transmission owner's perspective what the grid issues are and then hopefully 
encourage a dialogue that somebody, we're having some of that today here, 
it's pretty effective. I think in terms of expectations of solving this, this is not a 
VELCO issue of course. We are at the table giving good information, giving 
good assessment of potential solutions. I would say what I'm seeing is that the 
Vermont System Planning Committee is focused on northern Vermont and is 
identifying what are some of the solutions and we've done, you've done the 
work to say what are the transmission solutions, the distribution utilities that 
others are looking at? Things like strategic electrification, dynamic load, which 
will clearly play a role of storage. How do we do that and what I like about the 
Vermont System Planning Committee is it has all the stakeholders, a lot of the 
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stakeholders at the table, and to me, that is gonna be the model for identifying 
how are we going to do this in the future? 

 And I know there are frustrations about the nature of this work, but I don't 
think it was ever intended to go beyond saying "Here's what we see using a 
reasonable set of assumptions about the distribution of renewable energy in 
Vermont," [inaudible 01:46:39] where are we going and how is that happening 
so far, and then what are implications of that distribution on the transmission 
system? Clearly, there has to be follow up conversations, I think Annette, your 
perspective of what it means [inaudible 01:46:52] is really interesting and how 
does that get addressed? I don't have an answer for it but I think it's a great 
perspective to raise. But so far, for me, the Vermont System Planning 
Committee is the place that seems to be looking at a lot of these issues and 
you know, the distribution utilities today are doing storage, they are doing 
demand control and response dynamic, command response. I see more and 
more and more and more of that happening in the future. 

Speaker 33: Ed, that's an excellent point. I think Joey's question is also great. From my 
perspective, I wanted to say somewhere that I actually appreciate the work 
that went into this. This is really excellent work and I think it really provides 
good value to the state in planning [inaudible 01:47:46]. It feels to me like it 
could go a little bit further in piloting or crafting or providing detail on kind of 
the other pathways [inaudible 01:48:00] page 46 kind of makes very broad and 
general references to things that can be done and to my mind, maybe that's 
the handoff to the VSPC, to my knowledge, the VSPC has embraced that 
challenge. Until that happens, it feels like this is logically placed to potentially 
spell out a little bit more of what it might look like from a [crosstalk 01:48:29]. 

Tom: [crosstalk 01:48:30] you would suggest a scenario analysis on a storage 
dynamic [inaudible 01:48:34]. 

Speaker 33: Yes sir. 

Tom: Looking at some solution cases that you're suggesting- 

Speaker 33: I don't want to be too granular in my recognition right now, just directional, to 
say that we can go further than we've gone. 

Rena: I have one question. What is VELCO's grid capacity? Is there a number? I mean, 
you chose to add 1000 [inaudible 01:49:07] solar, but ... 

Tom: Are you referring to, sorry-  

Rena: I mean, if everything got filled up, right. 

Tom: What's the amount of solar PV that could be accommodated? 

Rena: Or any electricity. [crosstalk 01:49:21] 
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Hantz: Yeah, I guess it depends. If you look at this, it will say "Well, it's 1058 based on 
this distribution," right? Or it could be a different number if you put the solar 
PV in the wrong location. It's a hard question to answer, there's no one 
specific number kind of- 

Rena: If it got up to 2000, like that was to be added, at what stage do you have to 
start looking at transmission upgrades? 

Hantz: I think it's probably the best that we can do. 1058 because that's even 
somewhat optimistic because in the assumptions that we've used here, of 
course I'm saying that we're not going to see any imports from New York, well 
... When we have a lot of solar PV and renewable energy in Vermont, there's 
also a lot of renewable energy in New York. There's a lot of wind, a lot of hydro 
that wants to come to Vermont. So we'll see power flowing from New York to 
Vermont. That's going to reduce that number, so there's a lot of other things 
that can actually reduce that number, so I'd say a thousand works based on 
the assumption, so this is probably the maximum that we can do without 
significant upgrades, and there's a table in the report that says what the next 
facility or alignment would need to be upgraded, [inaudible 01:50:58] or 
renewable energy to be solved, I don't know what the page is, but there's a 
table that says [inaudible 01:51:04]. And so the SHEI area, this is the line that's 
limiting, that number there. In the southern area, that's the line that limits 
how much you can put there. 

 So we could actually, more, if we actually upgrade the system. 

Rena: Okay, thanks. 

Hantz: Some of those are easy to do or not very difficult, some more complicated. 

Rena: If a TDI Clean Power Link were to come into the Coolidge sub-station, would 
that affect the southern Vermont capacity? 

Hantz: Yes. 

Rena: So that would use up a lot of that. 

Hantz: I wouldn't say a lot, but it will use some. The good thing about the TDI project 
is that it can actually connect into 345 KV system and there are two 345 lines 
that connect to Vermont Yankee, so most of that power will want to be carried 
through the 345 KV line and go south, but some of it is an underlying 
[subtransmission] system that will sort of naturally carry some of that flow, so 
part of physics, of the system will see additional flow in from this 
[subtransmission] system and that will reduce this amount somewhat. I don't 
know exactly how much but [inaudible 01:52:19] fact. 

 And so I will leave you with these questions. This is great conversation, thank 
you for the comments and questions. If you see to do so, there are various 
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ways of providing comments to VELCO, which Shana has described, and give 
you some ways of doing that, through email or website. 

Speaker 36: Is this on the VELCO or the VSPC website right now? 

Hantz: It's on the VELCO website under planning. 

 

 


