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Chris Reeder Okay.  Hello, everybody.  This is Chris Reeder.  Welcome to our webinar.  
Appreciate your joining us.  I’m a partner in the Husch Blackwell Energy & 
Natural Resources Group and very excited to welcome you today.  So the first 
installment in this year’s joint TREIA Husch Blackwell webinar series which is 
entitled New Direction, Renewable Energy in the Transforming Environment. 
This hour of webinar will focus on an outlook on the ERCOT Renewable 
Energy Market and in particular will have presenters that discuss existing 
pricing and market conditions, trends, and market challenges.  We’re gonna 
have four more webinars throughout the year on various topics of interest of 
renewable energy infected.  So please watch for an announcement on those 
which will be coming soon. 

Before we dive into our, our excellent presentations, I’d like to cover a few 
housekeeping items.  For those of you who have been in our past webinars, 
these are the same.  For those who haven’t, at the bottom of your audience 
console are multiple application icons for use during the program and let me go 
over some of these key icons for you.  If you have any questions during the 
webcast and we very much encourage questions, please submit those through 
the question box.  We will try to answer all of your questions during the 
webcast today but, if a fuller answer is needed or if we just run out of time, we’ll 
answer that by email later. 

As I said, we really appreciate audience participation and very much 
encourage you to submit your questions throughout the webcast which we’ll 
reserve again towards the end.  If you have any technical difficulties, please 
check on the Help Icon.  It has a question mark and it provides information 
regarding common technical issues.  A copy of today’s slide deck and 
additional materials are available in the resource list icon.  It looks like a folder 
at the bottom of the screen.  I’m happy to announce that this program has been 
approved for Texas Continuing Legal Education credit.  To report your hour in 
Texas, click on the CLE Widget at the bottom of your screen and complete 
those questions and you’ll need to have your bar number when you do that. 

And finally, a recording of the webinar will be available tomorrow for watching 
and sharing.  Once available, a link to the recording will be emailed to you 
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along with a certificate of attendance.  We’re also gonna this year provide a 
podcast version of this program and that’ll be, that will also be available on 
both the Husch Blackwell and the TREIA websites. 

So with the housekeeping items out of the way, let me now introduce our two 
presenters who are Pat Milligan and Shalini Ramanathan.  Pat is an associate 
at ICF Commercial Energy Division with expertise in market modeling and 
forecasting, portfolio valuation and risk assessment across North American 
markets and Pat frequently works across both engineering and economic 
models to assess risks for renewable projects.  Shalini is the VP for origination 
for Renewable Energy Systems, or RES in the Americas.  Shalini has closed 
1,400 megawatts worth of deals with more than 2.5 billion in total transaction 
value.  She’s negotiated off-take agreements with corporate green energy 
buyers and with many utilities including Excel Energy and Wolverine Electric 
Coop.  So Pat will be our first presenter today.  So let me turn it over to Pat. 

Pat Milligan Okay, thanks Chris.  So, I’m gonna kick us off here by talking just about some 
of the market trends that are affecting pricing and ERCOT.  And I’m gonna start 
just by talking generally for a couple slides and then we’ll set up how those are 
affecting wind, how those are affecting solar, more specifically. 

So just at a high level there’s this vision of a future in which energy is free and 
you pay for a liability and obviously we’re a long, long way off from that but 
ERCOT, particularly starting the west is starting to feel what that might be like.  
If you look so far in 2018, almost a quarter of the hour so far in ERCOT west 
have been below $10 a megawatt hour and fully half of those have been 
negative priced.  And then at the same time you’re having price spikes in the 
midday, signaling the need for a liability.  And this is sort of, the high-level 
trends of getting to some of the details of that.  So as I go through this here I’m 
gonna talk about energy only prices which are basically the clear LMBs, so this 
is the energy bids in the market and I’m gonna separate that from the bundled 
energy price or the settlement price points where you add on the scarcity 
adders.  And is it’s useful to think that way because there’s different trends 
affecting each one and basically pushing them in opposite directions.  And so 
basically over the long haul there’s been continued downward pressure on 
energy only prices.  And then more recently now there’s their strong upward 
pressure on scarcity.  So as everyone knows over the past 5, 10 years, the 
fundamental trends in ERCOT have basically driving towards more low-cost 
generation.  This is obviously wind so far.  Solar is there sitting on the doorstep 
and finally getting some traction over the past, over a longer time horizon 
combined cycle separate placed, gas steam units, coal and other high-cost 
capacities.  So that’s sort of a long-term trend and then more recently the – the 
hot topic in the market now is this VISTA retirements and the lack of adequate 
replacement bills which put the system short of capacity.  Mostly acutely for 
this year and also potentially for, for the next couple years too.  So we’re 
looking at a reserve margin going into this summer of about 10%.  That is 
pretty much near, excuse me, historic lows for a large organized market.  And 
the next couple of years might be in a similar situation.  And so the take away 
for all of this is that price volatility is, is increasing sharply.  This has already 



 

© 2018 Husch Blackwell LLP. All Rights Reserved. Page 3 of 17 KCP-8371824-1 

Speaker  

starting to happen so far in 2018.  The standard deviation of hourly price is the 
highest it’s been five years and we’re not even to the summer yet. 

So basically, the couple of questions for renewals are number 1, to the extent 
they we’re exposed to market pricing, how can we monetize the shortage 
conditions?  I think that that’s the first thing, while the same time, surviving the 
dropping energy prices and associated basis risk, curtailment risk, particularly 
in the west.  And that a more macro level, how much wind and solar can the 
market handle?  If you look at the interconnection to you, there is nearly 
incident amount of capacity – I think wind is at 30 gigs still sitting in their solars 
at 2025 gigs – so there’s no way that’s all going to come online, but sort of are 
there natural limits?  If so, what are they and how quickly do we get there? 

We’ll start just by looking at energy prices and I mentioned this – there’s been 
generally a long-term trend for a downward pressure there.  The most obvious 
driving factor of that is low gas, which is stayed below $3.00 per BTU for the 
past couple of years, and there is growing acceptance that that is potentially a 
sustainable level.  When prices really fell off the table in 2015, you know, there 
was a lot of projections that that was not sustainable and that prices would 
come back up.  Even as last year, we were projecting, you know, higher gas 
prices in time and now as this has persisted, there is acceptance that this is, 
you know, maybe going to continue for a longer time.  And so that’s because 
gas is mostly setting marginal price in ERCOT that has kept prices in most 
hours low.   

And then there’s a couple of additional factors here, and I’ve pasted there a 
look at the supply stack – market wide supply stack in ERCOT – and the thing 
that jumps out to me is there’s this large section that stretches about 
30 gigawatts that’s very flat.  And this is basically a mix of gas combined cycles 
and Powder River coal plants.  And so keep if you think about the marginal 
pricing in each of those, if you have gas say at about $3.00 per MMBTU and 
you have combined cycles in the low 7,000 heat rates, you’re getting fuel costs 
at about $21-$22 per megawatt hour.  And similarly for coal, delivered Powder 
River basin coal to Texas is in the low $2.00 per MMBtu – 2.1-2.2 times 
10,000-11,000 heat rate, you kind of end up at the same marginal energy price. 
 And so you have this huge section of capacity where it’s all bidding about the 
same price and a lot of that capacity is needed, so it’s running, but there’s 
really no margin to be had.  And so it’s putting a lot of pressure on existing 
thermal units, particularly new units who’ve seen come on cycles have issues 
and units with high fixed costs like some of the older coal.  And this is 
something that is kind of here to stay.  There’s very little gas price separation in 
the market.  It’s not like other markets where you can get cheaper gas, you get 
more expensive gas, but most of the gas in ERCOT is within 10 cents of each 
other.  Obviously the state is very well piped, it’s all connected to the gulf 
natural gas infrastructure and the prices are at or below Henry Hub.  So there’s 
just not a lot of advantage to be had there and so there’s this continued 
pressure on existing units. 

At the same time, the incidence of negative price hours is increasing rapidly 
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and this is also not just the number of hours – you can see I’ve applied a West 
Hub down there, which is really spiked up – but also the range in which – the 
geographic range that is affected by those hours.  This has been a function of, 
obviously, the increasing amounts of wind in the west and then also 
transmission bills that have allowed that wind to be exported to the rest market, 
which of course is a good thing, but it’s increasing the price depressing effect. 
This is not just a Panhandle issue, for example.  It’s not even just a West Hub 
issue.  It even spreads at times to North Hub and other regions in the market.

And if you go back to the supply stack, this is a look at the summer peak.  So 
on the bottom left corner, I’ve included about five or seven gigs of zero cost 
generation there.  You can imagine what this looks like in the springtime, in the 
fall, during the off-peak overnight, where you might be getting 17 or 18 gigs of 
wind output.  You add on top of that five gigs of nuclear, some other must take, 
and you can conceivably start to hit some of these minimum demand hours just 
from zero cost or must take resources.  In our look, it hasn’t happened too 
much yet, but as you think about adding another 3 to 5 gigs of wind over the 
next year, year and a half, you can conceivably start to think of zero or 
negative pricing becoming a market wide issue and not just an issue that’s 
limited by transmission.  And so this is one of the trends that’s also going to put 
increased pressure on units which are not flexible or which depends on starting 
at all hours and an off-peak pricing, and wind is part of that. 

The other points that I’ve mentioned on the left there is the emergence of larger 
net thermal ramps.  I’m probably being a little unfair by comparing to California, 
because in Texas, the ramp is occurring from overnight to the mid-day.  So 
you’ve got 10 hours, 12 hours to hit that, whereas California is having, you 
know, big ramps in 1, 2, 3-hour timeframes.  But even still, if you look – if you 
just look so far this week, for example, the demand – overnight minimum 
demand – has been around 30 gigs.  The daytime peaks – today is almost 65 – 
and so you’ve got about a 30 gig ramp just there from the demand, and then on 
days in which the wind is behaving normally where it’s blowing hard overnight, 
you might be getting 15 gigs there, and then during the day it’s less.  So your 
adding 10 gigs to that net thermal ramp.  You can conceive of ramping needs 
that are 35-40 gigawatts and that would be basically the majority of thermal 
capacity in the market.  And so the needs there are for that capacity to be 
basically off-line or running at minimum load overnight and then for it all to 
come on to meet the late afternoon net load peak and then for it all to come 
back off-line again.  And so that sort of behavior is a driver of both greater 
negative pricing and low pricing overnight, because not every unit can start and 
stop like that so there’s – there’s more must take generation which is sitting in 
the overnight periods and contributing to that oversupply.  And then also 
greater price spikes during the day, because you’re trying to ramp everything 
up, you’re making greater use of peaking units, and so it’s contributing on both 
ends to greater price volatility.  And so even though we are getting better 
daytime pricing in some cases, it’s not necessarily that the best case for 
thermal because you’re having to run in these more – more difficult modes and 
so your operating costs increase, so it’s another factor that’s – that’s putting 
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pressure on thermal.   

On the positive side I’ve made one or two little notes here, there’s strong 
demand growth – Texas is blessed with this, you know positive population 
growth and industrial load, there’s some blocky loads that are coming in the 
next couple of years with Lubbock and some of the LNG terminals and then of 
course the retirement of coal-fired generation as the total market has become 
tired, you have to run these high cost units more. 

So with that then scarcity pricing is also set to explode this year.  The 
expectations for scarcity price increase very nonlinearly as reserves drop.  You 
can see that in the two graphs I posted there.  So this is a look at 2018 summer 
peak hour before and after the retirements.  So before the retirements you 
were having six or seven gigs of expected reserves and then you have these 
variable factors, including load, outages, wind and then a little bit solar and 
then I’ve plotted there, you know once reserves drop below 4,000 you start to 
get or a DC price at or below 3,000 becomes big and at 2,000 you get the price 
cap.  And so this is kind of a look at like a 17% reserve system, you really need 
something to go wrong or right depending upon your perspective during that, 
that peak in order to get big price.  And then conversely after the retirements 
Sarah report came out and it’s showing just one gig of expected reserves.  So 
even if everything behaves as is projected, if load is as forecasted, wind is 
forecasted, you’re going to hit the price cap.  And were only going to avoid that 
if any of those significantly outperform, you know on a random basis, their 
expected levels.  And on the load side Noah is already forecasting an above 
normal summer of pricing, loads in May have certainly been above expected 
and so our expectation is that the price could be sustained at $9,000 per 
megawatt hour for maybe not just multiple hours but potentially many hours 
over the summer.  And you could end up with scarcity that exceeds 100, $150 
per kilowatt year over the course of that that time 

And so the maximum scarcity hours of course are expected around the net 
peak which is August 3 to 6 PM, July to some extent too and of course that’s 
an important thing to think about for renewables.  I’ll talk more about that in a 
second 

The final points to mention here is that, as I was saying earlier, this is not 
necessarily just a 2018 phenomenon, peak demand growth is around 2% 
projected for the next couple of years and CDR, even with, you know relatively 
what you consider generous criteria for including new builds, is not showing 
enough bills to get the system back in balance.  So this is something that could 
last for several years. 

So kind of to conclude, those are the high-level drivers where – have sharply 
increasing price volatility, you know that’s through both energy and scarcity and 
is becoming from a, you know a traditional perspective almost of Petri’s market 
if you are thinking in terms of thermal. 

Okay so what does this look like for renewables then?  Let’s start with wind.  
So as everyone knows the West and the Panhandle are terrific for PTCs and 
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they’re becoming crowded from a market price perspective.  This is – manifests 
in a lot of ways for one that the negative price and then also curtailment and 
basis and this is something that in consulting being asked a lot is you know 
how can we manage the spaces, how can we manage this risk and basically it 
comes down to site selection.  Once you have a site there’s only a couple of 
options.  Number one there’s the FDR market, the transmission rights but 
basically all your getting there is a fix for floating swap assuming that there’s 
not a huge amount of arbitrage available in that market and you can only lock 
that up for the short term, there’s no long-term opportunities there.  Number 
two you could try to sponsor transmission upgrades but not very many 
developers have that kind of cash sitting around.  You could think about 
throwing a battery there, that hasn’t gained a ton attraction in wind yet, maybe 
we can talk about that more or basically your last option is to sharpen your 
hatchet and try to jot down your neighbors wind stocks, as long as wind is 
remained a Midwestern industry, folks have been too nice for that of course.  
The point though is that once you’ve picked the site, your kind of stuck to the 
base situation.  And there’s historically been less willingness to consider the 
sort of worst-case or real downside scenarios, - underestimation of you know 
neighboring plants ability to get built and how much wind is in the market.  And 
so – and this is not just only an ERCOT phenomena but some people have felt 
burned by that so we always advocate for taking even a pessimistic look at that 
before proceeding on a project and making sure that you’re going to be able to 
survive. 

And then the other important thing to about with wind is not just the shape but 
when you expect the wind to blow but the fact that a lot of the wind in the West 
is fairly correlated with the other plants.  There’s weather systems that seem to 
affect kind of all the plants at once to a certain degree.  Of course it’s not 
universal but you create a shape risk and what I mean by that is again not just 
that you’re blowing overnight but that let’s say there’s a really good day and 
your wind plant is blowing strong during the 3 PM hour say but it’s likely that 
you’re not the only one and so the chances for high price and for scarcity in 
particular in that hour are a lot less.  And so it reduces the amount of scarcity 
and that high daytime price capture beyond the expected of what you would 
just get if you’re just looking at your profile and what you think the market is 
going to give based on the profile.  And this we’ve seen as a particular risk for 
when plants under fixed volume hedges because if you’re – the need to buy 
back power to meet that fixed obligation, if you’re not meeting it, it’s likely that 
there’s also not a lot of wind output from the others in the market and so there 
is a higher chance of scarcity so the buyback prices can increase and you 
have an unfavorable shape there.  Now a couple things you could do, number 
one there’s this other wind profiles available depending on where you build and 
so from a market, just from a market price perspective, you know taking just a 
narrow look here but the coastal sites down in the South Texas look – have a 
lot better shape.  You can – I’ve plotted the two there along with scarcity 
expectation and you can see the coastal wind, looks like a wind fired solar 
plant.  If you get the nice daytime peak, the ramp follows the load profile in the 
market really nicely and so as there is greater exposure of when plants to 
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market pricing, that wind is maybe a little bit better positioned.  There are 
upside drivers though, of course gas is common to everybody and it’s certainly 
not guaranteed to stay where it is forever and then greater transmission built 
which will allow that some of that – the wind that are in projects and end in the 
cues that are still totaled on the PTC to come in even in the west and survive 
and not basically create you know a transmission situation at Regent.  Lubbock 
is also a particular advantage here, of course it’s extra 500/600 megawatts of 
load right up in the West area.  It comes with associated transmission 
upgrades that help out the Panhandle a lot and so that’s a really crucial point 
for when it’s building that far northwest in around 20 and 21. 

So on solar then, solar obviously the shape looks a lot better so you have a 
better ability to capture scarcity penetrate – scarcity pricing wall penetration 
levels are low and then right now there’s minimal competition with wind to the 
extent it’s getting built in the West, so there’s less risk of negative prices.  The 
question I guess is more in solar is how much can – how much can come 
without blowing the market.  Curtailment I think it’s going to be a highly 
localized issue.  I don’t see you know defined pockets like the Panhandle 
emerging for solar and there’s – I think it’s a little easier to build solar in other 
locations to avoid that.  So Texas doesn’t seem like it’s going to turn into 
California anytime soon on solar curtailment but there is a big shape risk.  In 
the same way that I was talking about the wind, if there’s a lot of solar in the 
system it tends to all shine kind of at the same time especially to the extent it’s 
all built in the far West and so you get this, of course shifting of net deep load 
and reduced expectation of scarcity capture for solar.  So you can kind of see 
some of the quantities we’ve estimated here.  So right now the net peak load 
hour is around 4 to 5 pm.  After about 4 or 5 gigawatts, we estimate that shifts 
an hour forward about 7/8 gigawatts to 6 to 7 pm.  There’s still some output 
there and then finally after about 10 gigs, that moves to 7 to 8 pm and then as 
that – as you build more and more solar you start to realize less scarcity for 
any given plant.  ERCOT estimates that current capacity counts for about 75% 
towards the peak. We’ve estimated it can capture a little bit less scarcity 
because some scarcity happens later in the day and also in the early morning, 
sometimes in winter so we estimate about 60% capture for the first gigawatt or 
two.  It’s kind of where we’re at today and then that is a smooth decline from 
there.  Of course this ignores batteries which is the big elephant in the room for 
solar and you can imagine that a battery kind of turns your solar plant from an 
inflexible peaker into a flexible peaker.  And you can see say if you know 6 to 8 
gigawatts comes online and the scarcity captures reducing almost an arms 
race in terms of batteries where you don’t want it – if your battery is smaller 
than your neighbors well they’re going to be able to outweigh you and still get 
that net peak hour.  So that would be an interesting proposition.  We still have 
not seen that the pure standalone economics of the battery work out but it’s 
definitely an open question. 

So with that I’ll turn it over to Shalini. 

Shalini Great thanks everyone.  Thanks Pat.  So I’ll go to the first slide, it’s the slide 8 
in the back and I just want to tell you a little bit about what I do so you 
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Ramanathan understand my perspective on it.  I don’t come from a consulting company, I 
come from a company that develops and constructs projects so our take on 
things is a bit different than ICF so RES has developed and/or constructed 
13 gig around the world.  A lot of that is in ERCOT.  They’ve done both wind 
and solar in ERCOT.  We’re affiliated with this family owned company in the 
UK.  They founded us.  They’ve been in business since 1869 and RES has 
been in business in the renewable space for 35 years, so it’s a milestone year 
for us.  Of those 35 years that’s globally.  We’ve been active in the US since 
1997, that was just really the start of the commercial wind space and you know 
we have expertise in wind, solar and energy storage and as I said, we’ve done 
the first two of those in ERCOT and are trying to figure out as are a lot of 
others and as Pat indicated I think the future will hold how to do energy storage 
here as well.  And we’re a pure play renewable energy company.  We aren’t 
involved in other power aspects of power generation or construction of other 
kinds of infrastructures so this is really our focus. 

So I’ll got to the next slide, in terms of my view on (inaudible) and again as the 
head of origination, this is really something I think about a lot and here’s what 
I’m seeing.  Again my perspective is that of you know a developer in the field 
not the big picture view that Pat takes there at ICF.   And from this – from my 
perspective we’re seeing that CNI interest in ERCOT remains strong and I 
think there are a few reasons for this.  First of all it’s a liquid and deregulated 
market so it’s much easier to decide to do a deal here and to understand the 
market dynamics, I mean there might be – I think we’re all trying to figure out 
what the future looks like but in terms of just understanding, you know 
understanding how to, you know how the market behaved.  It’s much easier to 
do it here than in a market – other US markets that are still largely bilateral.  

There’s also an ease of transaction here.  I think that’s why we’ve seen, part of 
why we’ve seen so many CNI deals is it’s reasonably easy to do, you know it’s 
fixed for floating swap contracts and to do a financially settled deal and that – 
that has also I think supported, buttress the strong CNI demand in ERCOT. 

And finally you know the pricing here is competitive.  We are – as developers 
we participate in a lot of RFPs and were very often asked for, we get these 
RFPs that are, you know I think they’re going to show us everything you’ve got 
so they ask for pricing, wind, solar, sometimes across RTNs and I’m surprised 
at how often – they very quickly narrow down to ERCOT or maybe STP and my 
take away from that is that really price trumps location.  You know maybe you 
prefer something in your backyard in Wisconsin but the cost of that might be so 
great that in meeting your sustainability goals, you choose the price benefits of 
– and we’ve seen that dynamic over and over. 

So CNIs like ERCOT for a few different reasons.  They get, you know if they 
have certain characteristics, the first is the problem of the widely distributed 
load.  If you’re a corporate industrial buyer and you have load across 10 states 
and you know each load isn’t that significant but I mean aggregate, you know it 
is 50 megawatt slice say of a wind project, it’s much more cost effective to do a 
virtual PPA, to do a project in ERCOT that offsets that, you know offsets your 
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brown power use in other states than it is to engineer behind the meter 
solutions across your distributed load and I think that’s part of the interest in 
the – in VTTAs and ERCOT is that you can get to size pretty quickly.  You can 
do you know a hundred megawatts, 200 megawatt PPA and knock out a lot of, 
you know and also a lot of the load that you have in a lot of other state.  You 
might also have load in an expensive market.  Perhaps you have – perhaps 
you would really love to do, you know solar on the east coast and you priced it 
but you found that that is just still, despite the falling pricing, in solar and the 
value of recs even despite those two factors, you might still find that when 
ERCOT PPA, whether it’s for wind or solar is simply better than trying to 
address your load in the expensive market that you’re in.  And that really is – I 
put here in the slide that that’s true, you know in the U.S. but really thinking 
about it, you know there are lots of CNIs that have also offset load in – across 
the globe, like they might have load in Singapore or a country in Europe and 
it’s simply easier to overbuild or you know over contract relative to their load in 
the U.S. in order to grid the U.S. grid which of course still has – to green the 
U.S. grid which still has a lot of coal on it rather than doing you know much 
harder transactions in these other markets.  So it’s really just that this is a – if 
you’re trying to meet corporate sustainability goals, this is still – ERCOT is still 
a good place to do it and it’s interesting I think, a lot of the risks that Pat 
outlined, you know just so comprehensively are really risks that developers are 
taking.  You know it’s in many ways, the pricing is such and it’s so competitive 
that – and the terms are such that you know CNIs aren’t necessarily affected 
by the factors that we’re talking about. 

So that’s the CNI sector.  I’ll turn now to Munis and Co-op.  And I think 
everyone knows that you know because of deregulation that the ERCOT 
market is, you know there are only so many munis and co-ops left.  You know 
the deregulated market has changed the landscape.  But they’re still out there, 
they’re still major buyers of renewables overall and historically of course they 
bought a lot of wind.  And one of our observations in the past, say you know 
past year is – the past 12 months is that muni and co-op interest in solar is 
strong and I think there are a few reasons for that.  One reason is that if you’re 
– I mean you’re a co-op and you’ve already signed a copy of wind PPAs that 
adding solar to the mix is attractive.  You might – we’re also seeing lots of, all 
source RFPs where it’s wind or solar.  You’re just looking for the best price and 
the best location.  But I think that there’s solar – the price has come down so 
significantly that munis and co-ops who have experience with renewable PPAs 
and wind are taking a fresh look at solar and seeing if it makes sense for them. 
So that’s something that we’re seeing.   

We’re also seeing a bit of a trend in smaller munis and co-ops who were 
interested in fixed blocks of power.  I think everyone knows what that means so 
instead of the unit contingents block that most projects – most renewable 
projects can provide, you know they really just want to know how much power 
they’re going to get on a fixed basis.  And that’s very challenging to do.  I think 
there’s a lot of thinking around how you do that, combining wind and solar and 
storage and how you offer that product but sitting here today the easiest way to 
get to that product is certain if your trading desks.  I’ll also say that one driver 
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with munis and co-ops, one bit of interest in solar is that you know wind – I 
think is really largely driven by crane costs and construction costs, you really 
need to be at size.  It’s hard to do a particularly cost effected 30 megawatt wind 
project and your certainly not going to be able to compete with the 100 
megawatt wind projects of the world.  You’re going to be at a significant 
premium.  Whereas solar can be done very well – even restricting ourselves to 
a discussion of utility scale, not behind the meter it can still be done well in 10 
megawatt or maybe even 5 megawatt block.  And for co-ops and some munis, 
the advantage of that is that there are the associated economic development 
benefits of job creation during construction of investment in their service 
territory.  So instead of meeting their sustainability goals by signing the PPA for 
something and you know in a couple of counties over or a few counties over, 
they might be able to do something, you know where they are.  If you’re a co-
op I think that has certain obvious advantages to be able to tell your members 
that you’re bringing these benefits to, you know home.  Your bringing them to 
where you are.  And I think that that – I think a lot of co-oops are figuring out – 
that also comes at a premium.  Obviously a 10 megawatt solar project is not 
the same price as a 10 megawatt solar project and you know let’s call it the 
essential part of the state isn’t priced the same as something in the 100 
megawatt project in west Texas.  So there’s definitely some discussion 
happening around what is the benefit of these non-price elements in a bid and 
is it worth paying a bit of a premium to have that.  Those are discussions that 
we see happening in the market.  And I think that – you know I’ve referenced 
the trading desks here, I think the hedging is still happening.  I think you know 
they’re always from our perspective they’re sort of the, you know the provider 
of last resort in many ways because of the credit support requirements and the 
– and as Pat alluded to, the terms in terms of what you’re agreeing to do, the 
volume risk that you might be taking, the basis risk you might be taking.  But 
there’s no doubt that they’re active in the market and really they’ve been a 
major reason why the ERCOT market is – why the ERCOT market is robust 
and so we see that happening. 

So what do we see going forward.  There’s a huge push for wind due to the 
production tax credit cliff, the PTC cliff.  It will have to be in-service by 2020 
and we certainly are talking to a lot of all-takers who’ve been thinking about if 
they want to act and now they’re getting serious, you know they understand 
that really they need to have contracts signed, you know soon in order to 
comfortably hit 2020 and I think from here on out the later it gets the more 
hectic the rush for labor cranes, you know all of these things we think that the 
last part of 2020 is going to be quite hectic.  So we see some – we see a lot of 
all-takers who understand that dynamic and are moving ahead.  And we’re also 
seeing some interest, now I will says its going back to wind and the PTC.  One 
of the interesting questions is and there’s so much focus in ERCOT when 
negative pricing and I mean a lot of the negative pricing is a factor of a lot of 
wind that’s all placed together and then it’s also a factor, the way the 
production tax credit works.  The fact that wind is, you know is set up to bid to 
the negative PTC price and I think it will be interesting to see once the PTC 
does expire.  You obviously have all the projects that get built under that.  So 
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you have you know 10 years of those projects bidding in that way but if all of 
this rolls off in a longer term in ERCOT, say in the next 15/20 years, you know 
that negative pricing should ease right because by logically people won’t be 
bidding that, they won’t be in incentivized to do so.  And I think there’s this – 
we certainly have a sense that this is a big – that this rush – for the PTC, this 
2020 timeline is really just a you know a very interesting last push for wind in a 
lot of ways – as it’s been done right now I think wind will continue but it’ll be 
different.  I think it will be much more locationally specific without the PTC.   

So to go to my next bullet there on solar, we do think that solar with hedges 
that that’s a product that’s coming and our view of it is that the solar tariffs that 
were announced earlier this year had delayed this dynamic.  They’d you know 
increased the prices where the hedge pricing doesn’t quite work but all – it just 
sort of a – it’s a delay, it’s not a – it doesn’t stop that process.  So we think that 
as the tariffs roll off, we’ll see more solar with hedges.  And just as happened 
with wind, I think that will really accelerate the market, you know that will really 
– instead of you know, instead of just relying on munis/co-ops/IOUs, CNIs I 
think being able to do hedge deals will change the megawatts of solar installed 
and that’s just a dynamic – the question is more around timing than around if it 
will happen. 

And finally in terms of offtake I will say that the, you know, storage is something 
that is of incredible interest to off-takers.  At this point I will say that most of the 
RFPs we see and most of the discussions were in with off-takers involve – 
storage comes out, everyone is interested to understand, you know, can 
storage – can storage alleviate some of the risks around a virtual PPA.  And 
the challenge, and we’ve done – RES has done storage in other markets but 
we haven’t done it, we haven’t done it in ERCOT and the challenge of it is that 
you know there really isn’t an obvious application for storage.  There isn’t an 
obvious problem that it solves and so we think that it’s going to take some kind 
of regulatory action and perhaps it’ll be tied to some of the capacity shortages 
that Pat talked about before the storage market really takes off.  Right now 
storage is something that we talk about, it’s you know, in conversation and yet 
it feels like to me like a you know a solution really searching for a problem and I 
mean that very sincerely.  Like we need to find the problems that storage can 
solve at the price that we can currently offer it at and right now as an industry 
we haven’t quite done that yet. 

We’ll go to my next slide and this is just from again my perspective as we are 
developers and constructors of wind projects.  On the bottom there are some 
photos of a project that we’re currently constructing in ERCOT for a couple of 
CNI clients.  And to look at development, our view on the development concern 
is different from the broader view that Pat presented.  First of all we do think 
that negative LMPs for wind are more of a local issue.  I wouldn’t say that if 
only west or only Panhandle, I think that’s too simplistic but overall I think that 
the current stage of development in ERCOT, the stage of renewable 
penetration in ERCOT, it really rewards the developers who can find the 
locationally advantage projects.  You know if you’re just going to go strictly for 
wind, like you’re probably going to have congestion issues but if you can focus 
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more on LMP and really understand how the grid works and take some, you 
know, place some smart bets on congestion, we still view negative LMPs as a 
localized phenomenon.  Not to say it’s easily avoided by any means but one 
that does – one that does reward some savvy thinking and some analysis of 
local conditions. 

A second development concern is that – the second development concern is 
that there are negative LM – that negative LMPs for solar we think will become 
more of a problem with greater penetration.  That as solar becomes more 
widespread that the – that you’ll see, just as Pat said, that you’ll see more 
negative LMPs.  And the importance of that, we’ve seen it you know in 
California, we’ve seen it in other markets is that it really changes the value 
proposition.  As I said a lot of – a lot of the utilities we deal with whether they’re 
IOUs or munis/co-ops or caught elsewhere who’ve done wind or interested in 
solar because of the, you know, because production profile is so different and I 
think as so much solar comes online that you know that peak production is 
essentially met.  I think that value proposition then becomes different and the 
economics become different.  So it’s not a problem of today but it’s certainly 
something that we’re – that we see going forward and that we’re focused on.

Finally and this is just a development prospective, you know we’re seeing the 
transmission cues and TSP, transmission service provider that their bill times 
are longer than before in ERCOT where we’re seeing TSPs say that they need 
18/24 months to get to you know back see gate which is you know you can see 
that in 24 months you’re 20/20 COD is pretty hard so there’s a lot of negotiation 
on that front to make sure that we can get up to speed but it is still simpler than 
other RTOs.  It’s certainly simpler than some other places in the U.S. where 
we’re dealing with much more problematic processes where you know it’s just 
very challenging to even see a path forward to 2020 because of – because of 
issues with restudies of system wide, you know system wide restudies.  So we 
still feel like ERCOT is a better place to be from an interconnection perspective 
but it’s worth pointing out that it’s harder here than it has been before. 

I’m going to go ahead and stop there and Chris if you want to take some 
questions. 

Chris Reeder Yes thank you both Pat and Shalini for really excellent presentations.  So we 
do have a little bit of time left for questions and we’ve had several of you that 
have submitted questions and there’s still time to submit some more questions. 
 So please take the time to do that if you have some questions.  Let me start 
with really combining the first three that we’ve received and they all seem to 
touch on negative pricing to some extent.  One asked whether there’s any 
precedent in other markets for not letting negative price offers set the market 
fair in price.  Another asks about how the PTC stepdown will affect or have an 
impact on negative wind pricing and yet another one is a little broader.  It asks 
if thermal energy sources are dealing with problems created by intermittency of 
renewables and must take sources and if so, what sort of market changes 
might be necessary to address those.  So I’ll just throw that out to Pat and 
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Shalini. 

Shalini 
Ramanathan 

Pat I’ll let you start with that. 

Pat Milligan Sure I’ll start and just jump in wherever, it might be interesting to go back and 
forth on this, there was a lot of discussion of negative price.  I guess I’ll start 
with the second one which I think you eventually answered in your portion of 
the presentation which is that how the PTC stepdown, the projects will qualify 
for 10 years from when they come online and so they have that incentive for 
that period and then you know there will be a rolling that of projects which will 
roll off of that incentive to bid negative over time and so the last of those will 
end in the late 2020s but as you get into the mid to late 2020s, fewer and fewer 
projects are having that and so it’s an issue that will slowly go away from that 
perspective.  There may be other reasons why prices end up going negative 
but that’s sort of the look there. 

Let’s see is there a precedence in other markets for not allowing negative 
offers to set the clearing price.  I don’t know of any market that has definitely 
out – ruled out and certainly I haven’t studied all of the markets in other parts of 
the world, it’s an idea I’ve heard thrown around but I don’t know that anybody 
has implemented it.  There are caps on how negative you can go but it’s 
certainly a lot lower than negative 35 dollars. 

Um let’s see the other one on negative price here, could there be changes in 
the market to address intermittency.  I’ll say maybe.  Shalini, maybe you have a 
view on this also.  I think the market is sped up.  I wouldn’t say that negative 
price is necessarily unfair.  You know it’s set up to try to incentivize generation 
of wind and where it’s needed so I don’t know that the market is currently unfair 
in that regard, where it’s dependent on who’s perspective you take.  There’s 
always going to be pressures to do one thing or another but I don’t see any 
market – there’s a lot of market initiatives in ERCOT right now.  I don’t know 
that any of them are specifically addressing that. 

Shalini 
Ramanathan 

You know I’ll just add one thing.  I agree with Pat but I think a part of the 
challenge here – again this is just you know from a development perspective, is 
there are probably better products that the industry can offer but the way the 
current, you know the way the current system works in terms of how projects 
move forward in terms of how origination works is that it is, you know it’s all in 
this RFP basis and very often in a RFP basis competitive solicitation and then 
we get some of these apps for last and final pricing and in that kind of 
atmosphere, we can’t really say look we’re going to give you this shaped 
product but you know we’re going to have to go get a hedge.  Any sort of 
complex solution kind of drops out.  So I don’t know if that is going to change in 
the future but Pat answered the, you know from a regulatory perspective.  I’m 
just saying from an industry innovation perspective, it’s kind of hard to address 
intermittency or do anything with that you know in the way that we currently 
work on PPAs. 
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Chris Reeder Unless you have anything more to add on that I’d like to go onto the next 
question which is to ask sort of an empirical question about what are ongoing 
transmission upgrade initiatives and do they have any potential for mitigating 
the basis risks, what nodes and – are currently impacted by congestion and 
basis risk?  Shalini is that something you might be able to speak to? 

Shalini 
Ramanathan 

It’s a really broad question so I’m not – totally to answer it.  I think there are, 
you know and certainly our transmission team spent a lot of time studying 
where upgrades are being built.  I certainly couldn’t point to you know where to 
go, that’s something that we work on a lot. 

Pat Milligan Yeah I agree with Shalini. 

Chris Reeder Sha….  Sorry Pat.  No please Pat go ahead. 

Pat Milligan I was just going to say on that the one other thing that Shalini pointed out in her 
presentation – a couple of reasons to like ERCOT and this is also something I 
completely agree with, is there is a willingness to go ahead and undertake 
these projects, even sometimes before there is evidence that, you know, these 
negative prices or curtailment or whatever, they are very proactive on these 
things.  So we can talk about some of the specific projects but that’s at least 
one more reason to like the market. 

Chris Reeder Okay thanks.  Another question directed to Shalini but Pat do jump in if you 
have a thought.  Lots of news and opinions state that solar costs will come 
down dramatically in the future so why should CNI transact today if prices will 
be lower in a few years. 

Shalini 
Ramanathan 

Because climate change is happening now and if you are a responsible actor 
and you have corporate sustainability goals, then I think that waiting for the 
price to be driven down before, you know, before you act isn’t you know isn’t 
exactly a leadership.  So we really need those with load to take – our job in the 
developer community is to provide an acceptable price but I think waiting on 
the sidelines isn’t going to solve the environmental problems for casing. 

Chris Reeder Any thoughts Pat? 

Pat Milligan No I completely agree and the only other – taking to the ITC so you can’t really 
wait forever on that. 

Chris Reeder Yeah and my perspective on that is similar which is that you look at a 
transaction from what value it provides, not strictly what you know megawatt 
hour prices you get and the value associated with those kind of contracts 
include the value to your organization and to your customers and your public 
even of being more associated with renewable energy and do you want to wait 
a year, two years, three years to do that so that you can get a lower price.  You 
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know maybe not. 

So let me go ahead and move on to the next question which is asking about 
the federal budget deal which established a subsidy for carbon capturing 
sequestration at a price of 50 dollars per ton and 35 of CO2 is used for – I’m 
not familiar with this concept, ELR – are there any Texas power producers in a 
position to take advantage of this in the short term? 

Shalini 
Ramanathan 

I don’t work in this market so I’m not sure. 

Pat Milligan Yeah it’s also a little bit out of my expertise.  I know they’re trying to do 
something with Wharton and I’ve heard of – there’s one small teaker project 
that’s also in the Houston area called NetPower that is trying to do carbon 
capture but I don’t have a lot of details. 

Chris Reeder Maybe not a big impact. 

Let’s move on to the next one then.  Do either of our presenters see an 
opportunity for wind repowering in ERCOT since location is such an important 
issue for wind power? 

Shalini 
Ramanathan 

Absolutely.  I think that’s something that’s already happening.  We know of 
several repowering projects that are under way.  I think that’s right.  I think that 
the projects that have a locational advantage will continue to be wind projects 
for a long time. 

Pat Milligan Yeah I also agree with that.  There’s been a lot of repower projects that have 
already gone through or going through currently and we’ve looked at the 
economics and it does seem to make a lot of sense especially if you can keep 
the existing foundations and stocks in place.  We’ve seen some decent returns 
on that.  You can renew the PTC benefits also. 

Chris Reeder Okay.  Here’s a question that’s come up within the policy sphere in ERCOT 
recently.  Does it make economic sense to directly assign some amount of 
ancillary service costs to uncontrollable resources due to their impact on 
system stability?  I don’t know if either of you want to venture an opinion on 
that? 

Pat Milligan I will not venture what I think should happen.  I mean ancillary service 
requirements do reflect the amount of intermittent resources that are on the 
system so it’s taken in.  You know where you put that cost – I mean the system 
benefits from having lower price energy and so if you have a higher priced 
ancillary service it’s kind of, you know, everybody might benefit from that.  In 
any case that sort of depends on where you sit – who should bear that cost but 
ERCOT does – in not just this in other issues too, have some tendency to 
socialize costs, the most obvious one being transmission.  Also the lack of 
marginal loss in calculating LMPs, though I think there’s a level of comfort 
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particularly among the industrial loads with not assigning costs to directly. 

Chris Reeder This next one I think would be more for Shalini.  Regarding CNI interest in 
ERCOT, I thought the value of renewables contracts in ERCOT to load outside 
ERCOT was limited due to ERCOT’s physical and resulting rec market 
isolation from the rest of the U.S. making future markets dependent on 
completion of DC ties?  Do you want to comment on the attractiveness of load 
outside of ERCOT to renewables in ERCOT? 

Shalini 
Ramanathan 

So I don’t think it’s dependent on DC ties.  I don’t know of anyone who’s doing 
deals where a DC tie is a plant CT in the contract.  I think that there’s just a – 
it’s a virtual offset.  It’s not a direct offset so the physical interconnection – if 
I’ve understood the question correctly, we’re not waiting for the nature of 
ERCOT to change. 

Chris Reeder Yeah and Shalini as I understood your presentation, your general point was 
that companies that have an interest in presenting as renewable oriented and 
offsetting some of their consumption outside of ERCOT could utilize projects 
within ERCOT to do that so that they look to the balance of their overall U.S. 
consumption. 

Shalini 
Ramanathan 

Right so it’s not at all tied to physical delivery of any kind. 

Chris Reeder Okay excellent.  Well we’re just about at the end.  There’s one last question.  I 
don’t know if either of the presenters want to address this or not but I’ll go 
ahead and raise it, which is the issue or question about new LNG plants.  
Should they or do they, should they bring their own electricity along with them 
when they install rather than looking to the grid for electricity?  That’s been 
submitted so I don’t know if you have an opinion on that at all. 

Shalini 
Ramanathan 

I don’t. 

Pat Milligan Yeah no – I know some LNG terminals come with their own generation and 
some buy more from the market.  I think it’s project by project. 

Chris Reeder I think since that was so quick we’ll go ahead and end with this final question.  
What is the minimum term specifically needed from an off-taker to build a solar 
farm and a wind farm? 

Shalini 
Ramanathan 

I can address that.  I think from a wind perspective as long as we’re looking at 
the PTC, I think 12 years is really the minimum.  Perhaps you can get a touch 
lower than that but certainly our view is 12 is the right number given the PTC.  I 
think with – that’s all for wind.  I think with solar there’s a lot more flexibility.  I 
think that really comes down to – because of the nature of the investment tax 
credit and when that’s paid, I think it’s really up to individual developers on 
how, you know how much merchant exposure they’re comfortable with.  You 
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know would they do just a four year PPA in knowing that that project doesn’t 
have any income certainty, revenue certainty after that.  Is that a risk people 
are willing to take?  You know that’s really the question but there’s no, you 
know, no tax credit type reason stopping that. 

Chris Reeder Okay Pat any other thoughts on that? 

Pat Milligan Nope no thoughts.  I will just echo I’ve seen a lot of 12 year size wind deals so.

Chris Reeder Okay outstanding.  Alright well let’s go ahead and conclude this portion of the 
webinar.  Pat and Shalini again thank you very much.  This is very informative 
and helpful and as to those who are on the call joining us, we thank you for that 
and hope this was helpful to you.  If you haven’t done so please click on the 
survey icon at the bottom of the screen to complete our survey.  This feedback 
really helps us in providing future programs.  Just a reminder we’ve been 
approved for Texas Continuing Legal Education credit so you can submit that 
through the presentation as well.  A recording of our webcast is available 
tomorrow for watching and sharing.  That will be on Husch Blackwell website.  
It should also be on the TREIA website.  And we’ll send you a link to the 
recording and we will also have a podcast version available on both of those 
websites.  Please join us for our next webinar, it’s going to be next month and it 
will be on financing renewable energy development.  And also we hope to see 
you at other future TREIA events and in particular our grid next conference 
which will be October 21st through 23rd which is our biggest event of the year. 
 So hope to see you there.  That concludes our webinar.  Thank you for joining 
us and we look forward to having you again at our future webinars. 

 


