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PROCEEUDTINGS
JUNE 20, 2018 10:03 a.m.

MS. RAITT: Welcome to today's IEPR
Workshop on Renewable Integration and System
Flexibility. I'm Heather Raitt, the Program Manager
for the IEPR. I'll go over our usual housekeeping
items. If there's an emergency and we need to exit
the building, please follow staff to Roosevelt Park,
which is across the street, diagonal to the
building.

And our meeting is being broadcast through
our Web-Ex Conferencing System and we'll have an
audio recording posted on our website in about a
week, and a written transcript in about a month. We
do have a very full agenda, with lots of wonderful
presentations.

And so we'll be giving folks reminders on
timing, and Kaitlin will just put a little sign up
when you have two minutes left and when time is up.
At the end of the day we have an opportunity for
public comments.

We'll limit those to three minutes per
people -- per person, and we'll take folks in the
room first, and then on Web-Ex and on the phone.

And if you want to -- if you're in the room and you
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want to make a comment, go ahead and fill out a blue
card and give it to me, or Public Advisors in the
back of the room.

Meeting materials are all posted -- yeah --
nearly all posted on our website, and they're
available in hard copy at the entrance to the
hearing room. And written comments are welcome and
they will be due on July 5th, and the notice gives
you all the information for providing written
comments.

So with that, I'll turn it over to the
Commissioners.

CHAIR WEISENMILLER: Good morning. This is
a follow-up to a Workshop we had last year. And in
the Workshop last year we looked at what the
operating statistics were for the CAL ISO, a pretty
clear message of, you know, basically the duck belly
getting lower, ramps getting steeper.

And at the same time we then looked at a
wide range of options of what we could do to sort of
address some of the renewable integration issues.
But at that point it didn't appear that any of them
were anything but conceptual or experimental.

You know, even one of the more interesting

slides from the last year's IEPR was that our demand
7
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responsibilities have gone down, you know, I mean,
in spite of massive pushes to make it go up. So
today's effort, I really want to focus on not just
the options, but what are we doing to actually
implement the options going forward.

COMMISSIONER HOCHSCHILD: Well, good
morning, everyone, and thank you to the Chair for
his leadership on this issue, and for staff and
stakeholders for organizing and attending this
morning.

Just to set the stage, I think many of you

probably saw the article in the Wall Street Journal

last week showing basically annual spending on
renewables i1is now about 300 billion, and all fossil
and all nukes combined are about 150 billion.

So the trend really is towards renewables,
and the question is really how do we make that work
and how do we successfully integrate. And I think
the main message of the year and of the era I think
is that everybody and every device, every project
has to be a good citizen of the grid and work to
make the grid stable and successful.

And I think there's a lot to be done in
this area, and I really appreciate, again, the

Chair's leadership on this, this effort.
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COMMISSIONER DOUGLAS: Yeah. I'll just
add, I'm delighted to be here, and obviously,
following these issues closely, as well, and very
much looking forward to going from concept to
implementation and deployment. Thanks.

MS. RAITT: Great. So our first speaker is
Clyde Loutan, from the California Independent System
Operator.

MR. LOUTAN: Good morning. Thanks. Once
again, my name is Clyde Loutan. I work at the
California ISO, and basically in charge of
Renewables Integration to the technical studies.
Also, I get involved in looking at the system
performance on a minute by minute basis to see where
it is we have control performance issues.

So with that -- this one. Okay. I'll talk
a little about the status of the system right now,
some of the operational challenges we see, some of
the opportunities, solutions and then open this up
for gquestions.

So some of you may have seen this. We all
know that the grid is going through a major
transformation right now. And each one of these we
can plan on at least a day —-- each one of these

green boxes.
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But basically, what I'm going to cover
today is really the 33 percent RPS target. Right
now, where we are in terms of renewables, what it is
we see on the grid, again, so many challenges and
how we plan to deal with some of these operational
challenges.

So before we really get started, we have
some pretty interesting days, starting with peak
last year, September 1st, and then we had three
interesting days this year I'd like to talk about,
so we can see, again, some of the challenges we
have.

Now, a lot of us have seen this curve in
the past. It's still valid, and so many things, you
know, we look at this curve, but it is -- a lot of
folks do not really understand what the message this
curve tries to convey.

So again, each one of these curve 1is really
the net load, which is your load minus wind
production, minus solar production. And as you can
see, back in 2012, 2013 time frame, and it was
pretty plant. It was pretty easy to predict.

Then as more and more solar came on we had
anticipated the belly of this duck to drop by about

12,000 megawatts by 2020. When we initially did
10
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this one of the things we completely under-
forecasted was the growth in behind-the-meter
rooftop PV.

So as you can see, right now we're about
four years ahead of our schedule. When we presented
this last year, when we looked at the ramps, the
three-hour ramps we presented was 12,960 megawatts,
and we thought that was low.

In a little over a year you can see this
here, back in March, we saw a ramp almost 15,000
megawatts, a three-hour ramp, and that's huge. And
one of the biggest challenges is that net load, the
belly of this duck.

As I said, we had anticipated this dropping
to 12,000 megawatts by 2020. When we presented this
last year it was a little over 9,000 megawatts and
in less than a year it dropped to 7,000 megawatts,
7149 megawatts.

Now, why is this an issue? So when you
start thinking about California and the diverse
resource mix, what happens is when you start looking
at what makes up the generation portfolio up to that
minimum net load, so when you look at your two
nuclear plants and your geothermal and your biomass,

your biogas, running river hydros, CHPs, you're
11
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pretty close to about 8,000 megawatts.

So when the net load drops anywhere below
10,000 megawatts we start to see operational
challenges in terms of negative prices, we started
to see things like oversupply on the system. Then
when you think about you have a huge ramp coming in,
as you know, during sunset, you can see how
difficult it is to commit resources to meet that
ramp when you're already in an oversupply situation.

So essentially, what I'm trying to convey
here is during a weekend when the net load drops
below 10,000 megawatts, you need to cautiously, you
know, commit your faster ramp in resources to meet
this huge ramp that's coming at you on evenings.

So the alternative is, you know, unable to

meet this peak during some time periods. So again,
we this huge ramp increasing again. This year it
was 14,777 megawatts; deeper belly. It's a concern.

And then last year with the amount of hydro we had
we started to see a new problem emerge, which 1is
during sunrise.

Now, during sunrise what we saw is the
solar was coming up in some cases twice as fast as
the load was increasing. Now, when that happens it

causes, you know, system frequency to go high. It
12
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causes prices to go negative, and a control problem.

So when I say a control problem, as a
balancing authority we have an obligation to help
control the connection frequency, and we do this on
a minute-by-minute basis. Even though we dispatch
units through automatic generation control every
four seconds, we do a calculation every minute to
see how well we control inter connection frequency.

So these are the three things, you know,
that Doug really tried to convey, one, steep ramps,
second, how low the belly is going to drop, which
shows the potential for oversupply, and then now,
solar coming up so fast during sunrise we started to
see an additional problem.

And then when you take an overall look of
the duck, it really conveys the need for flexibly
capacity on the system. So with that, on September
1st last year we peaked, and we peaked at 50,116
megawatts.

When you look at this plat, the black curve
is really your load on the system. The dash red 1is
net load. So we still peak right around four --
between four and five, and that has been the case
for a long, long time, because California is

primarily driven by air-conditioner loads during the
13
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summer months.

So you can see what happens now. Now, when
you peak right around 4:00 o'clock, or between 4:00
and 5:00, the net load -- or the solar side's
dropping off and the net load still increases. So
what happened September 1st is we started to see
now, and on some more days during the summer months,
is that peak extends to about three hours after your
peak.

So even though the peak dropped off by
roughly 3,000 megawatts, we lost about 7200
megawatts of solar. This is expected to get even,
you know, worse as more and more renewables come
onto the grid. So sustaining this peak after your
true load peak is now a challenge.

We were able to get a lot of that -- or
meet a lot of this excess peak or should I say peak
shift as the solar dropped off from the interties.
One of the concerns we have right now is if this was
a hot day throughout the west, then getting this
excess energy from neighboring balancing authorities
could be a challenge.

On this day it was cool along the coast.

So we were able to get energy interties. And when

you look at this plat also you can see meeting peak
14
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demand we rely a lot on the thermal resources, hydro
resources and the interchange today.

What's interesting on this plat, too, is we
could not rely on the wind to help any meeting this
peak. So looking at a second interesting day here,
this is when our net load dropped to 7149 megawatts.
Again, this was February 18th, and we had a lot of
wind and a lot of solar on the system during that
day.

And when you look at the red area on the
very top, this is how much energy we curtailed,
because we had oversupply situations; the prices
went negative. And some people, you know, keep
asking, well, how come you guys still had energy
coming in on the ties when you have negative prices
and we were in an oversupply situation.

Well, when you start thinking about
entities within California, they have Jjointly owned
units outside California, like Palo Verde. It's
jointly owned by entities within California. You
got Hoover. And then we got about 2500 megawatts of
contracts for renewables from entities in-state with
renewables out of state.

So most of this energy will come in real

time when you'll see solar is producing or wind is

15
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producing depends on the reason why you'd see flows
coming in, even though you have an oversupply
situation on some days.

Again, on this day we had a lot of wind.

We had a lot of solar. And this three-hour ramp

following this minimum net load, it's a lot. It was
about 1300 -- almost 13,600 megawatts in three
hours. Again, when your minimum load is this low,

when you look at committed resources internally to
meet that ramp, it's something that you really
cannot do, because you aggravate that oversupply
situation.

So when you look on this day, we had almost
62 percent of the energy coming in on the ties to
help meet this three-hour ramp. So this 1is
something we need to closely look at. How are we
going to meet these huge ramps, which is expected to
increase, you know, as more and more renewables come
onto the system, primarily solar.

When you think about rooftop PV, it's not
really a one-for-one, but the rooftop PV addition
lowers the black line, which is your load, and it
ultimately impacts net load that we see on the
system from a transmission perspective.

One tidbit here is try to control the grid,
16
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a thing I'd covered out in about two slides down.
And the last plat I wanted to show is when we

experienced the largest three-hour ramp, which was

14,777.

On this day, again, we could not rely on
the wind. When you look at it, the wind was
practically nothing. And this was way back in

March. And some folks think, well, only on hot day
you don't see the wind blowing.

Well, this was a good example where, again
we have to rely a lot on the inter ties to help mee
this ramp. Now, when the net load is high, like in
this case it was about 10,000 megawatts, you could
commit some dispatchable resources.

So you can see we did commit some thermal
plants to help with that ramp. But when that net
load drops 1like the previous slide, when it drops
really low, it's difficult to commit resources and
you have to rely more on the ties to help meet this
three-hour ramp on evenings.

Again, looking at this a different way, on
this plot, this is page 9, when you're looking at
the red dots, those are really the peak that we saw
on those days. So looking at these three days we

started to see now, in the old days we had, you
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know, 10-12 to meet the peak demand on a day.

So starting from about 4:00 a.m., whenever
you peaked you had a lot of time to commit slow
resources to meet the peak demand. Now, when you
start looking at this and you look at that blue bar
it really tells you now, 50 percent or more of your
demand, you need to get that in three minutes.

And when you start looking at this a little
closer, which is the orange bars, it tells you on
some days over 70, like on March 4, at the one-hour
we had to ramp 7500 megawatts. And that's a lot of
ramp.

When you -- to put this in perspective,
7500 megawatts 1is more than one and a half times
SMUD's peak load. So trying to move that amount of
energy in a short period of time, it's a lot. And
then you got to do this judiciously.

It's not -- when you try balancing supply
and demand, some folks think, well, if let's say
you're looking at five minutes or 10 minutes, if
everything is balanced then you're fine. Well, I
have a couple plats to show you it's not.

Now, when you're looking on the good side,
when you look at the percentage of load met by wind

and solar on some days, even though on September
18

CALIFORNIA REPORTING, LLC
229 Napa Street, Rodeo, California 94572 (510) 313-0610



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

1st, 2017, was a peak day, we have 24 percent of the
energy supplied for just about a minute from just
wind and solar.

Then when you look at geothermal, biomass,
biogas, all the RPS resources it was about 30
percent. And then when you look at the last hydro
and the nuclear plants it was about 44 percent.

What really struck us was last -- two weeks ago on
May 26th we saw a 64 percent after load served by
wind and solar.

And then 93 three percent from noncarbon
resources, and that's pretty impressive, you know,
when you look at these numbers. Then looking at
this across a whole day is another way to look at
it, and I'm not going to go into all, but on May
26th 34 percent of the energy for the whole day was
served by just wind and solar.

Forty-four percent was served by renewables
and almost 66 percent from noncarbon emitted
resources. So again, these are pretty high normals,
and it's pretty impressive, being able to control
the grid with so much renewables.

In terms of carbon remission over the past
four years, we saw a reduction of about 24 percent.

So far this year, 2018, we had one Diablo unit out
19
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back in March time frame. Also, we had more hydro
back in 2017, so -- which shows you that upward tic
in the red curve.

So we expect that to drop as, again, with
Diablo and more and more renewables on the system.
Moving along, some of the observations we had
looking at some of these days, we have been seeing,
you know, renewables serving more and more load.
Renewables gas decreasing and it's down to about 24
percent.

Minimum net load continues to drop. Also,
curtailments i1is continuing to increase. And so
we're taking a close look at trying to see how we
could minimize curtailment. Ramps are increasing
and it's expected to get, you know, larger.

During the spring months it depends on the
net load. If net load's low we rely a lot on the
inter ties to bring or to meet some of that ramp,
and if net load's high we could rely on some of the
internal resources to help you meet that demand.

Now, this plat here is pretty impressive.
I'll spend, you know, a little time trying to
explain what it means. Now, unlike other places,
you know, like Europe where they operate, they do

not have the control performance standards we have

20
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to comply with in the U.S.

We have strict standards that the operators
need to abide by. We have to meet. Also, you know,
it comes with noncompliance for some of these
matrices comes with hefty fines. So on this plat
what we really wanted to show here is that green
line is 100 percent.

So when, as the balancing of our day in the
west, we got 38. So we have an obligation to
supporting the connection frequency, as I said,
every minute. So every minute we do a calculation
to see, did we really help support inter connection
or did we lean on the inter connection.

So if for one day you see on this day, on
January 31lst, we had 11 hours where it was red and
the remaining hours was blue. Now, whenever you see
blue that means we supported the inter connection
frequency.

When it's read it shows we have a tendency
to lean on the rest of the inter connection. Now,
that red curve is really net load, which again, 1is
load management minus hour. So when we started
looking at this, I remember back in -- the 31lst,
this was a weekend and not Monday, I was telling one

of my co-workers, you know, I said, we have a lot of
21
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challenges on controlling the grid over the weekend.

And he asked me two things. He said, one,
did we drop load, and I said no. Secondly he said,
did we go into a stage emergency. I said no and

then he says, well, what's wrong. Well, a lot of
folks does not realize system operators have, as I
said, an obligation to control the system.

Now, on one day we could 11 hours where
let's say we lean on the inter connection.

Tomorrow, we can have eight hours where it's, you
know, pretty hard. Nope, does not say you need to
meet the standard 24 hours, 24/7. Right.

Well, so some days you may have a bad day,
but what we started doing on the ISO is we took a
proactive approach where we started looking at this
matrix on an hourly basis. Now, for compliance, if
you look at this at the end of the day your score
would be over 100 percent most of the times.

If you look at this across a month it would
be over 100 percent. But currently, when you look
at it, this is what we're reporting out, 1is how well
we did over the past 12 months, rolling average.

Our score right now is about 120 percent, which is
really good.

But by us looking at this matrix on an
22
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hourly basis we can tell where we can potentially
see problems. So now, on this day for 11 hours we
have problems. When you solved overlying things
like wind and solar, like on this says, over --
everything above that green line is good. Below
that green line is bad and our target performance
should be that green line.

Now, when you look at wind and solar on
that day you can see a pattern, right. When this is
-- it was windy. It was gusty. So when you have
variability of wind, which is green, and you see you
lost 1700 megawatts in less than half an hour, then
you kicked up 2200 megawatts again in half an hour,
you can see how difficult it is to control the grid.

Now, 1in order for everything to work right
you got to be able to forecast this dead-on
accurate, and remember, too, in the old days when we
controlled the grid you had controllable supply and
you had predictability math.

Today, in California the load is no longer
predictable because you got things like plug-in
electric vehicles demand response, you know, energy
efficiency. So it's making it a little more
challenging, even combining heat and power, right,

causes some challenge in forecasting what that
23
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load's going to be.

It's no longer temperature dependent as it
used to be. And then, of course, you know, electric
vehicles and then the big gorilla in the room now 1is
rooftop PV. So while we control the grid today, on
some weekends we have 25 percent after supply we
don't see, which is rooftop PV.

And trying to maintain a balance between

supply and demand, and we do this as I said every

four seconds, it's -- 1is becoming a challenge right
now. So again, this is what we see on some days,
you know. And then stepping back, you may have a

good wind forecaster, you may have a good solar
forecaster, you may have a good load forecaster and
a good rooftop PV forecaster, but when you put all
four together a day ahead, try to predict what it's
going to look 1like 24 hours from now, it's pretty
difficult.

Some days you can get it right. Some days,
you know, the errors can add up. When it adds up
you have a control performance issue. So looking at
this plat, you can see for the first four months of
this year, looking at every day, where we tend to
see problems.

And you can see something that's pretty
24
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distinct. During sunrise and during sunset we tend
to see challenges controlling the grid, right. As I
said, this is not a problem today. It's a potential
problem.

NERC started to look at this pretty close.
As a matter of fact, NERC started -- and you have a
severe out where they want all balancing authorities
in North America to do a study on their system to
see, as more and more renewables come on, do they
have or do they anticipate ramping problems.

Now, three -- about three and a half years
ago when we started at NERC saying hey -- we started
to see some unique problems with solar, especially
during sunset, but nobody understood what that
meant, because nobody else had the amount of solar
that we had out west.

And then NERC created this Essential
Reliability Task Force to look at what would it take
to degrade more and more renewables onto the grid.
And everybody knows the first two, right. One 1is
frequency control. Second 1is voltage control.

And then out west we said, you know, we
started to see a ramp run up. We have a ramping
issue. If you go back and look at the report that

was published by NERC in 2013, the whole section on
25
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the ramping issue was done by the California ISO,
because we were the only entity starting to see a
ramp issue in the country.

Well, ironically, last year we had Duke
Energy, NorCal Energy, they came out. They wanted
to say, we want to see all these studies you guys
did, because now they have 13 megawatts of wind --
I'm sorry -- solar, and they have a ramp issue.
They have some concerns.

So it started out west, starting
propagating back east, and by first looking at the
system on this granular level, now we know where we
have problems. Now, we can look for potential
solutions to address this.

So when it comes to control performance,
this is something that, you know, I know a lot of
folks here, well, they do this in Europe. They have
a lot more wind. They have a lot more solar on the
system, but again, they do not have the control
performance standards that we do.

Under the U.S. we got four standards that
we have to comply with in real time. And again, if
you fail one of these it comes with hefty fines.
This one here is looking at the ability to control

the system frequency on a minute-by-minute.
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There's another one that we have 15
minutes. Anything goes wrong in the system we got
15 minutes to get the system to where it was just
prior to that event. Fifteen minutes and four
seconds is late and you get hefty fines.

In addition to the hefty fines that you get
by NERC and FERC. The west, they make you carry
three months' excess reserve, and that's costly.

And again, there's another standard why now in the
old days we could dispatch contingency reserve to
meet a contingency 1f something happens in the west.

A year and a ago FERC had this new standard
where now, anything happens from Colorado all the
way out west, any unit greater than 500 megawatt
that's lost, we have an obligation; we have 52
seconds to meet that obligation.

So when we operate a lot of folk things
that, well, it's just a matter of balance in supply
and demand. Well, balance in supply and demand on a
four-second basis, as I said, we do two things.

One, we balance the system every five minutes,
through a market, which makes sure that that
anticipated load for the next five minutes, we meet
that with the cheapest energy in state and out of

state.
27
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But then within that five minutes we
balance the system every four seconds, because what
is it we're trying to do is supply and demand. And
if, let's say in five minutes -- this is just one
concept that's pretty interesting.

Let's say you need 100 megawatts in five
minutes and you five me 100 megawatts in the first
minute and nothing in the next four minutes, it
shows up as very bad controls when you start looking
at your control performance for that five-minute
interval.

If you give me everything the last five
minutes and nothing for the first four minutes, it's
bad controls. But when vyou look at supply and
demand, everything may balance at the end of five
minutes, but as a control performance engineer, this
is what I see and this is what we have to address.

So when 1t comes to balances, balance in
the system, it's every four seconds. And then every
four seconds may seem fast to some of you, and some
of you may -- you know -- heard me in the past say
this, but when you think about -- and a nice way to
explain this is, you're driving on the freeway at 60
minutes an hour with your eyes closed, every four

seconds you open your eyes to see where you're
28
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going.

Well, in the old days that was easy because
the road was pretty straight. Now, with the amount
of renewables it's pretty windy and it's very, very
difficult to do that, you know, balancing the
system, because what it is, electricity travels at
the speed of light and trying to do this every four
seconds 1is pretty slow.

So we're looking at ways to address these.
So a lot of the things that goes on behind the
scenes, we are looking at a lot of solutions to
integrate more and more renewables, minimize
curtailments.

Some of the opportunities, this is one here
that shows the oversupply and this is something, you
know, we want to minimize, curtailment. And you can
see, so far in 2018 we're right about 2.3 percent of
the potential production from solar.

It's not too bad. Even though it looks
high on this plat, 2.3 percent is still low looking
at overall potential production. Again, this 1is
here, it shows you the negative prices from 2012
through 2018.

Back, you know, six, seven, 10 years ago,

it used to show up at 4:00 a.m. when we had
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oversupply. Now, when you look at this, oversupply
really shows up from about 9:00 a.m. through about
5:00 o'clock in the evening.

So last year was pretty bad. We had a lot
of hydro. And again, this year the blue bars to the
extreme right of each hour is not as bad as it was
last year, but still, you can see the potential for
oversupply.

EIM is helping, because on some of those
days, you know, especially the day we had minimum
load, February 18th, we shipped out 2,000 megawatts
to EIM participants, but yet, we had to curtail
about -- oh, no. We did curtail about 2,000
megawatts, but we were able to ship over 2300
megawatts to EIM participants, which really helped
in terms of curtailment.

Again, here we have a lot of folks looking
at ways to enhance your control performance, looking
at things like storage, looking at fast-moving
devices. We're also looking at ways that we can
control the system, you know, a lot better than this
four seconds.

We're working with NERC to see how we could
get some of these standards, I wouldn't say relax a

bit, but done in such a way where -- well, let me
30
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step back. These standards are really developed for
conventional resources.

Now, when you want renewables on the system
we got to rethink some of these standards. So we
started working with NERC to see how we can get some
of these standards changed. One of the things we
did in terms of forecasting, we had a time lag, and
when the forecast came in to when it went into the
market runs, but about a month and a half ago we cut
that back to about six minutes.

So now, we started to see an improvement.
And especially on our windy days when the forecast
tends to lag actual production, you have problems.
Here, by able to cut six minutes off the forecast to
when it gets into the market, it's helping.

But also, we are working with universities.
We're trying to get better forecasts and we are
working with the Northwest Labs, trying to get a
probabilistic forecast fed into some of the
decisions that we make to help.

One of the things we're doing right now,
we're working with Southern Cal and we're working
with a solar developer. We want to get a solar
plant participate in regulation service, and that's

going to happen soon.
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We're also, next month, we're going to test
a wind plant for some of these services, the
essential reliability services 1like regulation,
voltage control, frequency control, inertia,
frequency response.

Some of these solutions, I'm not going to
get into this, but we have about eight initiatives
right now at the ISO. FEach one of these, you know,
you could spend at least a day going into. Term of
use rates 1is pretty interesting and minimum gen.

EIM, regional coordination, you know,
they're all going to help. EIM participants, we're
looking at SMUD, LADWP coming in pretty soon, and
then we're also working with CENACE, Baja,
California, to get -- see how soon they can join
EIM.

Again, trying to minimize the curtailment.
You can see from about January 2015, cumulatively we
avoided a lot of curtailments. Again, this is
partly due to being able to ship some of the
renewables out of state and being able to -- well, a
lot of other things happening, you know.

How can you -- one, I think there was one
slide, somehow it didn't get in there, but another

opportunity here was getting renewables to provide
32
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essential reliability services. We know they can do
it today. We're going to prove that with this wind
plant next month.

Once they can do it, you know, we think we
need to relook at, you know, some things on the
system. So if a renewable plant can provide the
essential reliability services, then utilized that
as opposed to committing a carbon emitting resource
to provide the same service.

So with that, I think this is the end of my
slide deck, and are we going to get everything
processed now or -—-

CHATR WEISENMILLER: Thank you. Just a few
questions. First, I was going to observe, as you
compare your —-- one of the thing they do, they do
have an integrated continent-wide market.

Obviously, Germany has four balancing authorities,
but there's a lot of flexibility in terms of they
have the coal-based falling on one side, nuclear

placed France on the other, and obviously, Norway

above.

But you know, that's one of the advantages
of a regional market, you know. Certainly, Europe
shows as much easier to do. I don't think Germany

could have survived, you know, the grid if they had
33
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just, you know, just limited it to Germany, per se.

I think the observation I was going to make
is we look a lot at the duck curve. In Texas Court
it's called the dead armadillo curve, and from their
wind focus. But ERCOT has really always put in much
stricter performance on wind, and now with their
having increased amounts of solar, that they really
have to have capabilities more like any other power
plant.

And I think that's one of the reasons that
they've been able to deal with what's a huge amount
of wind compared to California. And also, but I
mean, they're certainly dealing with similar
operational challenges as we are.

I think I was a little surprised you didn't
have the eclipse day. I mean, that was certainly a
good new story of how we got through that.

MR. LOUTAN: Yeah. We did pretty well on
that day. So it wasn't really operationally a
challenge. We got a lot of help from the solar
plant. But back to Europe and Germany, you know,
when they have oversupply they have no rules right
now to contain that oversupply within Germany.

CHATR WEISENMILLER: Right.

MR. LOUTAN: So that allowed that energy to
34
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flow, you know, on the system. So we had the
Germans here about a year, a little over a year ago.
And one of the things I asked was, you know, how do
you deal with oversupply? They go, well, we just
allow it to flow.

CHAIR WEISENMILLER: Yeah.

MR. LOUTAN: Then ironically, about three
months after, I saw an article where Czechoslovakia
had said, well, we can open supplies up. We Jjust
can't deal with this --

CHATR WEISENMILLER: Right.

MR. LOUTAN: -—- open supply because it
causes losses. So but in the U.S. if we have
oversupply we've got to contain that within the ISO.
We Jjust cannot ship that out to our neighbor in VA,
because of the strict standards that we have and we
must comply with.

So that's what makes it a little more of a
challenge, you know, for us than -- and then they do
not have this standard where they have to support
inter connection frequency as we do. So we have
some differences in there.

I look at ERCOT guite a bit, also, to see
what it is, you know, they're doing. They get a lot

of frequency to move quite a bit, but they start
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dropping load when the frequency drops, you know,
below what we see in the west.

So in the west if we have low frequency of
59.5 we start tripping load, and ERCOT is, you know,
way below our 59.5. So they have a lot more leeway,
but they also have about 1400 megawatts of load that
they'd trip in half a second if something goes
wrong.

It's something that we started to think
about, you know, how can we copy some of what they
do, you know, in ERCOT. Some of the things, you
know, we're looking at is, is implementing ramp
rates on renewables.

One of things, you know, I like from ERCOT
is that 10 megawatts would be max a day. So we are
looking at other entities, what it is they're doing,
and so we're not trying to reinvent the wheel, but
apply what it is other folks' doing.

And Mike *17:50:42 is coming in from
Germany next month. So I'm going to have him for
about two months to see everything that they do
across there.

CHAIR WEISENMILLER: That's good. I think
we certainly need to keep looking at lessons

learned, I mean, obviously, because ERCOT's like
36
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20,000 megawatts of wind.

MR. LOUTAN: Yes.

CHATR WEISENMILLER: I think they're
probably more like 1,000 or two of solar.

MR. LOUTAN: Yeah.

CHAIR WEISENMILLER: But coming up pretty
qguickly.

MR. LOUTAN: And they're really wind, you
know, their geographic diversity helps you minimize
variability. So when we started looking at ramps,
ERCOT, they went from 14,000. So they did a study
from 14,000 to 21,000 a day. So no ramp issues.

Whereas, you know, we got solar, and when
the solar drops off you don't get any kind of
geographic diversity. You lose it. So you got to
make the ramp up. So this is what makes the west a
lot different from everybody else.

And then nobody else has the amount of
rooftop PV that we do. So we got -- we kind of like
have a double whammy trying to maintain performance,
trying to deal with these ramps. And then they
belly of that duck is really a challenge for us,
also.

CHATR WEISENMILLER: Yeah. And certainly,

if you look at our PV forecast you could get to
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zero, you know.

MR. LOUTAN: Yes.

CHAIR WEISENMILLER: In sort of a discrete
period of time. I guess the -- one guestion I had
is last year you talked about the solar project
where you did the experiment with the inverter, and
you know, it was really pretty impressive.

And obviously, one of the things I'm trying
to understand now is what are we doing to move that
from, you know, a one-off experiment to standard
practice throughout every solar facility in
California?

MR. LOUTAN: Now, I know my boss is
involved with a team right now, you know, and I know
they're working with -- you know -- if Delphine 1is
here, she might be, you know, more, you know, into
this than I am.

I'm looking at Jjust one plant participating
in regulation service. But Delphine, and later on
she may talk about this, she's more involved in
working out a program where we can get renewables to
participate in or provide in essential reliability
services.

CHATR WEISENMILLER: All right. I think

it's important. You know, I think we've lost eight
38
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within a year, you know, 800 megawatts of gas
plants. So the guestion is, how do we move other
resources into that flexible category at about the
same rate.

You know, obviously, the gas plants can go
away much faster than we can get the converters out
or demand response with some of the other things
we're trying to do. So what it hoping to do today
was really in still some urgency in the agencies to
make concerted action on the other flexible
resources.

MR. LOUTAN: Now, one last thing here. One
of the takeaways, you know, from my slides, when you
saw looking at the three-hour ramps and the one-hour
ramps, 1t really shows you the need for speed on the
system right now.

It shows you -- and I hope the message
where if I have 10 minutes or five minutes to
balance a system and I do everything in the first
minute or the last minute is not good. So this is
where we need to rethink and this is where, you
know, faster units comes in, storage comes in, other
type of devices to help you control the grid.

COMMISSIONER HOCHSCHILD: Could I ask you a

qgquestion. We're -- two weeks ago we passed the
39
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400,000 mark for electric vehicles on the roads in
California. We're adding about 12,000 EVs a month
now in the state.

I'm just curious your thoughts on the role
of EV charging as it pertains to grid reliability,
what trends you're seeing so far and what role you
think that could play.

MR. LOUTAN: I think -- well, two things.
One, with the term use rates I think it's going to
help if we use this EV right, it can help you, you
know, raise the belly of the duck. It'll help you
do some load shifting.

But what I would really like to see EV
comes into play is in terms of frequency control.
So the concept is, you know, you come home, you plug
your electric vehicle in. You think, well, it's
going to take me 50 percent charge to go to work
tomorrow.

So you just dial 50 percent. Everything
beyond 50 percent you could use that as frequency
control on the grid. So and it's going to be
transparent if we do this right. When I say
transparent, in the sense that you go home every
evening. You plug your electric vehicle in.

At the end of the month you get a check
40
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from PG&E or Southern Cal that says, look, $50 you
helped me do frequency control. So it has to be
transparent to the user and it has to be simple, and
we need to figure out how to do it.

So these are some of the things, you know,
we're looking at, at the ISO. My boss and I, you
know, we sit and we talk about some of this stuff
and we think there are ways to do it. So we're
still in the infancy stages, but ultimately, I'd
like to see electric vehicles be used to control
frequency.

CHAIR WEISENMILLER: Yeah. Thanks.

MR. LOUTAN: Um-hum.

MS. RAITT: Thank you, Clyde.

Next is Neil Millar, from the California
ISO.

MR. MILLAR: Thank you and good morning.
I'm going to give a fairly brief overview -- I'm
going to give a very brief overview today of the ISO
Summer Assessment prepared really to help our
operators understand the conditions they reasonably
can expect to be looking at this summer.

And just in contrast -- I'll actually start
with the last bullet on this slide first. In

contrast to many of our longer-term planning
41

CALIFORNIA REPORTING, LLC
229 Napa Street, Rodeo, California 94572 (510) 313-0610



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

studies, this really is an operational study that at
times throws in a bit more pragmatism than science
to really try to give the operators a better
assessment of the conditions they'd be looking at.

It is a probabilistic approach, looking
over -- and we take 2,000 scenarios out of a
possible 8,000 that have been developed, a sample of
2,000 scenarios and do production simulation
analysis of the entire summer period, the 2928, Jjust
almost 3,000 hours in the summer period, to look at
a wide range of load forecasts and other operating
conditions that could come their way.

It does focus on resources that qualify as
resource adequacy resources. So we model that
qualifying capacity as opposed to the P-max values,
perhaps of different generators. And we do take
into account known outage rates, as well.

Now, the -- jumping to the end first, we
are expecting a fairly tight 2018 summer result,
based on our assessment. We are projecting a 50
percent probability of a stage two emergency
happening at least once through the summer, and I'll
talk a bit more about how we've landed on that.

The primary issue, even though the load has

not changed materially from 2017, the system load we
42
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see has not changed, the primary issue is that the
hydro conditions we're anticipating are far more
serious than last year, where last year was above
average and this year we're going well below
average.

As well, there have been gas generation
retirements that Chairman Weisenmiller already
referred to. We have not tried to take into account
any specific gas restrictions associated with Aliso
Canyon.

At this time we see that more of a
localized issue, as opposed to necessarily a system.
And this analysis is focusing on system capability
through the summer. As I mentioned, the hydro
conditions we're looking at are significantly below
2017 levels.

This graph provides the north, central and
south hydro conditions, or snow pack conditions,
that we were looking at through the winter. And the
light blue shaded area are the average conditions.
The purple line at the top is the highest we've
experienced.

The orange line is the 2012-2013 condition,
and that's the hydro scenario that we've used in our

summer assessment, to take into account the
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available energy for dispatch, as well as the run of
the river profiles, basically because it's a very
close match to the hydro conditions we expect that
we saw around April 19th.

So with those values this gave us a
reasonable projection to use, or how that and the
hydro energy would play out over the course of the
summer. And I'll circle back on the impact of the
hydro market just a bit later in the deck here.

Now, the metric that we have been focusing
on is what we've called the minimum unloaded
capacity margin. And what that margin is, is the
amount of available hedge room left on generation
that is online, as well as the available capacity
from generation that could be started in 20 minutes.

It's a bit of a pragmatic metric that the
operators can turn to, to give them a feel for what
they have available, especially to deal with
unexpected circumstances, and how that leaves them
situated relative to our operating reserve
reguirements.

Now, I mentioned that we've studied 2,000
scenarios out of a possible -- out of all the
possible 8,000 that we had constructed. What we

take from each scenario i1is the lowest value that was
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observed through the summer from that scenario.

We take those 2,000 scenarios and then
place them and check them against operating reserve
requirements. And what this graph demonstrates is
that 50 percent of those scenarios still maintain a
six percent reserve or higher.

Whereas, approximately half of the
scenarios after fell below the six percent line. So
the column labeled 968, that's almost all
exclusively in the below six percent. Now, you'll
notice that the distribution drops off quite
sharply.

So while there's -- we're projecting a 50
percent chance of entering a stage two emergency
range, the chance of a stage three drops off very
significantly with relatively few scenarios, but
there are scenarios that have us below three percent
and into the stage three emergency alert area, as
well.

Now, in terms of when those occurs, and I
think this ties back not only to the ramp rate
issues that Clyde talked about, but also, what is
the level that you're ramping to as the solar drops
off. We've observed that the vast majority of the

low hours of operating reserve availability, the
45
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vast majority of those hours occur in the post-solar
window.

So it's really an issue of we have
sufficient capacity to get through the system peak
load while your green-connected solar is still
available, but the impact of a load dropping a
little, but the solar dropping a lot is leaving us
in a more -- in a tougher situation between 4:30 and
7:30, in that post-solar window.

The other observation was that nearly all
of the operating reserve margin worst case scenarios
were in September, the scenarios below three
percent. So that also aligns with the expectation
by then that we've pretty much exhausted the hydro
supply down to its minimums, and that's when the
operating reserve, coupled with higher load since
September, which we've been seeing more frequently,
September becomes the more critical month for
getting through the summer.

Now, in terms of preparation, as in the
past, in past years, this analysis has been shared
with a number of state agencies, government offices,
and it's also used, of course, in the ISO
coordination with other state agencies, utilities,

and so forth, to be as prepared as we can for
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summer, so that people have as much wvisibility in
advance of the kind of situation we're looking at.

So like I said at the beginning, we are
seeing a significant chance of getting stage two,
but very slight chances of beyond that, reaching
stage three. I'll stop there and see if there are
any guestions I can help with on this.

CHATR WEISENMILLER: Yeah. I just want to
circle back on Aliso for a second, you know, that
obviously, we have the problem of the pipelines
being out, and your typical solution for Aliso
problems is to shift generation out of the basin.

So the question is, how does that need to
shift generation out of the basin interact with the
overall assessment you have here, i.e., should we Dbe
more nervous 1in Southern California than looking at
the statewide levels?

MR. MILLAR: Well, some of the operating
challenges that are unique to the local area will be
an additional concern. But in terms of the total
supply impact, one of the things we're dealing with,
and it's not lost on us that we're showing a fairly
serious situation, even before the rest of the OTC
generation retires, which would result in a much

larger drop in total available gas supply.
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But part of the situation is which gas
fired generation is going away. Right now, we do
see that we can accommodate the loss of more slow
ramping, slow start generation without having a
material impact on these results.

Now, there are other implications, but on
these results they wouldn't change significantly due
to the loss of some amount of slow generation and
the OTC generation is relatively slow start and slow
ramping.

So when we look at that we don't see the
Aliso situation necessarily affecting the total
system capability, but we don't think we're out of
the woods in understanding all of the interactions
yet, either, that we -- of the gas system, number of
gas pipeline outages that are currently on the
system, and that's something that will need more
work and future evaluations.

We do think this gives us a reasonable
projection for our operators for this year, but some
of this work will both need further refinement and
more consideration in the longer-term planning. So
we are taking this work and also looking at what
does that tell us about how we should perhaps be

looking at any of our long-term planning studies
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differently, as well.

And with Aliso Canyon, one of -- if there's
adequate pipeline capacity one other solution is
with Aliso providing historically more of the shock
absorber affect to handle unexpected increases in
demand.

An alternate solution was also to increase
the dispatch of generation ahead of time, have more
gas flow scheduled in the pipelines. But with the
gas pipeline outages we're looking at that also
becomes more of a challenge.

So this is certainly an area that needs
more work. We're going to be doing a lot to try to
support the CPUC process looking at Aliso Canyon, as
well as seeing what we can take from this into our
Transmission Planning Studies.

COMMISSIONER HOCHSCHILD: This is more just
a point, particularly maybe for Brian Early and any
others in the room who are engaged with some Title
24 on behalf of the Energy Commission. The -- you
mentioned the solar generation, and for fixed tilt
systems and still in California, they're almost
entirely south facing.

When you do west facing systems what

happens is you generate about 20 percent less
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kilowatt hours over the course of the year. So the
valid proposition for the customer is somewhat less
But you generated 55 percent more generation betwee
the hours of 2:00 and 8:00 p.m.

I really think as a state goal we have got
to be pushing hard, particularly now that we're
doing solar as a mandate for new construction, to
insure new systems going in are done west facing or
as many as we can, and it's -- you know -- I think
the time use rates will help to some degree, but I
think particularly with new construction where the
builders who are building the systems are not the
people who are going to be paying the electric
bills, it's a tough nut to crack, but we got to be
thinking about that, I mean, as a goal to Dbe
promoting west facing PV, because I think it will
really help with the issues you're raising.

MR. MILLAR: Just to reiterate the point
Clyde made, well, Clyde's material is focusing
primarily on ramping, and I think our work focuses
here on both, both the ramping and what you're
ramping to, level of capacity at that time.

At this point we're seeing that there's
room for all of the solutions, and at the present

the situation is actually continuing to worsen.
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They haven't bottomed out and started to improve
yet. So we certainly need the focus, let's say on
all of the possible solutions, too, all through
this. Thank you.

MS. RAITT: All right. So thank you.

Next i1s Michele Kito and Jaime Gannon
wasn't able to join us today, but Michele Kito from
the California Public Utilities Commission is here.

MS. KITO: So today I'm just going to be
talking about the CPUC's Resource Adequacy
Proceeding and some of the issues that we're seeing
in there, and the Proposed Decision, which is on the
Commission calendar for tomorrow.

I'll just be talking a little bit about the
background and history, structural changes and
emerging issues that we've seen, including one-
through cooling retirements and replacements, growth
in community choice aggregators, less forward
contracting, local waiver deficiencies and backstop
procurement, both RMRs and CPMs, so reliability must
run contracts and the use of the capacity
procurement mechanisms.

Then finally, we'll talk about the Resource
Adequacy Proceeding, the Proposed Decision and the

Track 2 Schedule. So just a little bit of history.
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Several years ago we had the Joint Reliability
Proceeding.

It was open to consider policy proposals to
address the existing reliability framework for
electric procurement. That was to insure that we
had the resources needed for the grid. That was
closed early, in part because we were going to wait
for the development of a permanent, flexible
product, and once that was considered we thought
that we would reopen the issue.

The issue there is we didn't want to put
resources under a multi-year contract, since we
didn't know which resources we wanted. We wanted to
make sure that we had the right resources. That
decision ordered the Energy Division to collect
information, which we've been doing and releasing
reports every year —-- almost every year.

So the issues from the Joint Reliability
Proceeding were move to the RA proceeding.

CHAIR WEISENMILLER: Can you make your
slides *18:10:14°7

MS. KITO: Oh, sorry. Sure. Okay.
Thanks. So last year the Decision addressed this
issue of a multi-year framework and said, again,

that we wouldn't -- that the precursor or what was
52
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required was durable, flexible products.

So it declined to adopt a multi-year
proposal, but it left open the possibility that it
could -- that the Commission could address it. This
year in the Scoping Memo the Commission did indicate
that it was willing to consider multi-year RA, even
in the absence of the adoption and definition of a
durable, flexible product.

So now, I'm just going to turn to some of
the structural issue changes and emerging issues
that we've seen over the past year. As CAISO has
talked about, we are integrating greater numbers of
intermittent, renewable resources, and they talked a
lot about that.

They also mentioned and we'll talk a little
bit more about retiring or repowering of significant
amounts of resources that utilize once-through
cooling technology. We'll also talk about the rapid
expansion of community choice aggregators, and then
we'll talk about waivers and CAISO procurement.

So this is kind of busy, but it basically
tells you the recent and expected retirements of OTC
units. You can see that that's about 7,000
megawatts. Some of these have -- or these are the

upcoming retirements, or announced retirements.
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So just this year, Ormond Beach, which is
about 1500 megawatts, and Mandalay 1 and 2, 430
megawatts, announced their retirement. The bottom
are the resources that were considered in the very
old LTPP at this point for a placement for those
retirements.

So you can see that we have Carlsbad in the
San Diego area, and Pio Pico to a lesser extent, and
in L.A. Basin we have Alamitos in Huntington Beach
and the Wellhead Plant. And those are expected to
come online in 2020.

So moving to the next page, I'm going to
talk a little bit about local areas and CPUC
jurisdictional LSEs. So this is just a map of
CAISO's jurisdiction, and then we would just want to
mention that CPUC jurisdictional LSEs account for
about 90 percent of the load in the CAISO.

There are currently 39 LSEs. We have three

investor-owned utilities, 20 community choice
aggregators and 16 electric service providers.
Okay. So this is a graphical representation of the
issue we're seeing with regard to the growth of the
CCAs.

So 1f you look at the far left chart, those

were the load share ratios in 2017. So you can see
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that the IOUs were serving 88.4 percent of the load,
ESPs about 8.5 percent and the CCAs, 3.1 percent.
The middle chart was our year ahead forecast.

So that's the forecast that we had last
year and that's what we used to allocate
requirements -- RA requirements. That's the middle
chart. Again, you can see the percentages and you
can see that CCAs were expected to be 6.2 percent,
based on the forecast last year for this August.

Now, we'll go to the far right chart, and
that is based on the August revised forecast. This
is now what we expect to see this August, and you
could see that the number of CCAs has grown
considerably.

So in all these cases it's almost doubled.
so it's doubled from 2017 to what we expected for
2018, and it's doubled from what we expected to what
we're seeing -- nearly -- in 2018. So there's a
considerable amount of CCA load growth uncertainty,
and we just want to highlight this and it makes
planning somewhat difficult.

You can see in this, 1f we looked at the
implementation plans that are filed at the PUC,
4/20/18 we would have expected to see CCAs at about

15 percent. And remember, if you go to the last
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chart, what we were expected as of the August load
forecast was 6.2 percent.

And 1f you look at Implementation Plans
that are filed with the Commission for August of
this year, it would have been 15 percent. Again, if
you looked just a month later on January 1lst of
2018, that would have been 19 percent, based on the
implementation plans, but not everyone chose to move
forward with their expansion -- CCA Expansion Plan.
So we are now at the 10.9 percent.

So this highlights two things. It makes
planning a little bit difficult, and secondly,
there's a large amount of intra-year uncertainty at
this point. So those are the purpose of those.

Just going to talk a little bit about Forward
Procurement.

So when we did the JRP in 2014 we looked at
how much procurement was happening in the forward
space, and at that point in time we thought we saw
some significant forward procurement. So what we
saw in 2014 was that for the next year there was 95
percent of the procurement was completed, and for
the following year, August of 2016, 85 percent.

So that would indicate that most of the

system requirements, at the very least, were met on
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a forward basis. So now, we look at the most recent
contracting analysis report that is based on an
April 2017 snapshot.

And it indicates that for the next year at
that point in time, 75 percent was procured for
2018. And if you remember the way the procurement
goes, usually, the requirements come out in July.

So everyone will be roughly 100 percent -- well, T
think 90 percent procured in the year ahead time
frame for system.

But a lot of the procurement happens in the
summer and this snapshot was April. So that's why
you're seeing 75 percent. In any case, for August
of 2019, based on that snapshot, it looked like it
was 69 percent.

And this also includes the effect of ELCC.
So we adopted an ELCC. So you might have had
resources in your portfolio that were solar and you
could account for a certain amount of that NQC, but
with the decision which reduced the NQC, you would -
- it would look like you have less in your
portfolio. So that explains some of the drop.

So staff concluded that there had been a
decrease in the forward procurement activities since

2014, when we were looking at the JRP at that time.
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Okay. This is kind of a busy chart, but it just
tells you who is doing the procurement.

So we have different kinds of procurement.
We have IOU procurement. We have CCAs. We have
ESPs, and we also have central procurement, which is
done through CAM. So in the last decade or so the
Commission has authorized the utilities to invest in
new resources, and those resources are primarily for
reliability, and those resources are -- the costs
are allocated and the benefits are allocated to all

customers.

And that shows you -- that's the CAM line
right there, down there. So this is as a percentage
of the local requirements. And so if you look at

this you would say, well, we're over-procured in
2017 for the local requirements, but the issue is,
local resources are also used to meet system
obligations. That's why you'd be over-procured.

So a couple of important points for 2017.
The procurement percentages roughly match what you
would expect for the load that they had, if you ent
back to the chart we had before. Those drop off
fairly significantly in the outer vyears.

We are now collecting additional data and

we will update this, and there -- we believe that
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there has been more forward procurement, some
additional forward procurement. Going to talk
quickly about the local capacity areas.

The CAISO performs LCR studies every year.
Those are based on one in 10 weather years, and
based an N minus one, minus one contingency. So
they're basically looking at what resources you need
in the local area if you have a very high load day
and 1f two transmission lines go out, the important
thing is we have 10 local areas, but we have 45
sublocal areas.

So CAISO not only looks at the local areas,
but it looks at what resources we need in smaller
areas, well. CPUC, from our perspective we
aggregate six of the local areas to address market
power concerns, and those Sierra, Fresno, Humboldt,
North Coast, Stockton and Kern, and we would
aggregate into PG&E, other areas.

So we allocate the requirements to give
areas, Bay Area, other PG&E, L.A. Basin, Big Creek
and San Diego. Annual compliance is due on October
31st. CAISO does an analysis to see if they get the
right resources, both in the local areas and the
sublocal areas.

So this chart, again, is also busy, and it
59

CALIFORNIA REPORTING, LLC
229 Napa Street, Rodeo, California 94572 (510) 313-0610



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

really illustrates two points. One is the number of
subareas in each local area, which is to say, not
only do you need to get the procurement in the right
local area, but you also are aiming for trying to
get the right procurement in very small areas, as
well.

The other issue that this illustrates is
how many resources in the area you need. So you can
see that in Stockton we pretty much need every
resources, and Sierra, as well. And it also will
give you some indication potentially of the market
power that generators in any local or sublocal area
might have.

Let's see, local reliability concerns. The
CPUC has a local wailver process to mitigate market
power and that was because there's high
concentrations in certain areas and not some areas.
The trigger price is $40 a KW year.

Prior to the 2018 year LSEs has only ever
filed two requests for local waivers. In 2018, of
the 27 LSEs we had at the time, 11 filed waiver
requests in aggregate, requesting waivers for 270
megawatts of local deficiencies in the San Diego
area.

We've also had over the past year the
60
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emergency of backstop procurement. We had
considerable amounts of backstop procurement. I
have categorized it into CPM and RMR. On the left
hand is the capacity procurement mechanisms that
were picked up.

It was Moss Landing 2 for 510 megawatts,
and the prices are shown there, and Encina 4 and 5.
With regard to RMR -- oh, and I will Jjust say, the
CPM is determined after the -- okay. I'll go
faster. So the RMR procurement included Metcalf,
Yuba City, Feather River. You can see those.

You can see that these are considerably
more expensive than the RA procurement we've seen in
these areas to date. The track 1 decision proposes
a multi-year resource adequacy requirement starting
in 2020 and a central buyer, and it also addresses
issues regarding load migration from utilities to
CCAs.

The Proposed Decision concludes that a
three to five-year local requirement should be
initiated for 2020, that 100 percent local
requirement is appropriate for the first two years,
and for years three and beyond, 1f adopted, parties
are directed to propose percentages that were

consistent with what we found in the past.
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I won't go into this, but we did -- the
Decision does talk about a central buyer or -- and
gives a strong preference to a single, central buyer
per track area. The -- just wanted to mention that
Ormond Beach and Ellwood generators have announced
their retirements, and CAISO determined in their
local study that they're needed for local
reliability.

The PD authorized Southern California
Edison to contract with these generators, if
possible, and allocate these costs to all customers.
Similarly, it noted that if other issues arose that
the utilities are authorized, but not required, to
contract with these resources, to the extent that
they can try to procure them at less than backstop
prices.

the schedule for track 2, which we'll be
considering, that local program, is right here.
Testimony's due on July 10th. Workshop's in July --
responsive testimony in August, hopefully with a PD
at the end of 2018. I'm happy to answer any
questions.

CHAIR WEISENMILLER: Yeah, I have a couple.
Could you explain the CAM to me, where you had the

one chart of who was doing what procurement there's
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the CAM, unless I ran into -- I've not ran into that
before.

MS. KITO: Sure. CAM stands for cost
allocation mechanism.

CHATR WEISENMILLER: Right.

MS. KITO: And in the 2000s the Commission
determined that additional resources were needed for
reliability, and they weren't certain that anyone
was willing to do it. So ESPs might not be willing
to do it, because they only have customers for a
short period of time.

At that point in time I don't believe there
were CCAs and the utilities were concerned --

CHAIR WEISENMILLER: Okay.

MS. KITO: -—- about load migration and were
unwilling to undertake that procurement without some
assurance that everyone paid. So the Commission
authorized some procurement and allowed them to
spread the cost to all customers. So for example,
the Alamitas and Huntington Beach --

CHATIR WEISENMILLER: Okay.

MS. KITO: -- are spread to all customers
in Edison's TAC area.

CHATR WEISENMILLER: Okay. And I'm not

surprised the IOU numbers are going down. I think
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it was last year the utilities were clear they were
not doing the under five-year procurement, because
of the uncertainty on CCAs. You know, they just
stopped.

So I would anticipate over time you'll see
less and less utilities as they try to work down to
what they the levels to be on longer term.

MS. KITO: Right. And that's why the
decision both authorizes or intends to authorize
multi-year procurement, so that you could get those
levels up to where we saw them in the past, and also
proposes centralized procurement to address the load
migration issue and load uncertainty.

CHAIR WEISENMILLER: Well, what are the CCA
incentives? You had pointed out all the
uncertainty. Obviously, the very large
implementation plans, but much smaller elements here
for the forward procurement.

So what happens if they basically have a
certain level they contract, but then they exceed
that level, you know, and don't have contracted RA
for those additional resources? Is that just CAM or
just how does it work?

MS. KITO: Oh, there -- the Commission has

a penalty mechanism. So i1if somebody doesn't come in
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with the resources that they're -- that we've
allocated to them for TA purposes, either in the
year ahead or the month ahead time frame, we have a
penalty provision, and the penalty provisions are
almost at the -- very close to the backstop price.

So they would be subject to penalties, in
addition to which if the CAISO determines that they
have insufficient resources, they can allocate them
CPM costs. So they could be double penalized if
they come in short for RA.

CHATR WEISENMILLER: And what is the year
where the CCAs are supposed to start flipping to
long-term procurement? Is that -- out of 350 1is
2021 or --

MS. KITO: So I am not an RPS expert, but
my understanding is that begins in 2021. I'm not
sure when the compliance date would be. I would
suspect it would be closer to 2024 or 2025, but I
could get back to you on that.

CHAIR WEISENMILLER: Okay. That's fine.
Thank you.

MS. KITO: Sure.

MS. RAITT: Thanks, Michelle. Next is
David Vidaver from the California Energy Commission.

MR. VIDAVER: Good morning, Commissioners.
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David Vidaver, with Energy Commission Staff. I've
been asked to present an overview of Recent and
Planned Natural Gas Generation Retirements, a far
more mundane 1ssue than those being dealt with by
the three presenters which preceded me.

Here we go. The first slide presents just
an overview of retirements over the past eight
years. We've retired about 10,500 megawatts to date
of natural gas-fired generation. That's a turnover
of about a quarter of the state's gas fleet.

We should now that we've replaced that with
about 8500 megawatts. So we've got about 2,000
megawatts less gas-fire generation capacity than we
did eight years ago. The labels are economics and
OTC.

Economics is merely not OTC, and any plant
that was subjected to a once-a-year cooling
compliance deadline is represented under OTC. One
can argue that early retirement of some of these
plants prior to their compliance deadlines is more
of an economic issue, but I didn't want to sit there
and try and figure out which plants were retiring in
advance of -- or which units were retiring in
advance of their deadlines just to apparently

stagger replacement capacity at the same site, and
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which were actually sort of driven out early by poor
economics.

So a small share of this 10,500 megawatts
is actually repowering Scattergood and Haines 5 and
6, Scattergood 3, the LADWP units were repowered on
site, but that's included in these numbers as of
retirement.

The numbers for a 2017 show retirement of
3,500 megawatts, but that doesn't reflect year over
year capacity availability, summer to summer. Most
of the retirements in 2017 occurred prior to the
summer.

The significant retirements were Pittsburg,
Moss Landing 6 and 7, the old units, and Encina 1,
totaling about 2600 megawatts of OTC capacity.
Inland Empire 2 retired four cogeneration units
totaling about 230 megawatts retired, and the two of
the Calpine peakers that were not deemed necessary
by the ISO for local reliability, King City and Will
Skill (ph. *18:29:27), were also retired.

We are about halfway through the OTC
retirement cycle of roughly 20,000 megawatts
capacity. In 2018 Mandalay 1, 2 and 3 have already
retired. Mandalay 1 and 2 were once-through cooled.

Mandalay 3 was not.
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Etiwanda 3 and 4 are retired, I believe

within the last couple of weeks. And you'll notice,

Ormond Beach 1 or 2, Ormond Beach would like to

retire in advance of its OTC compliance deadline,

but as both
those units
will either
Proceeding,

We'

the ISO and Michele mentioned, one of

is

be

or

re

another couple

needed for local reliability, and
picked up in the Resource Adequacy
will be backstopped by the ISO.
going to continue retirements for

years, most of them pursuant to OTC.

Perhaps a better labeling for this slide is not

planned retirements, but planned for retirements.

There is nothing in here about something that might

retire because of poor underlying economics that

hasn't already been brought to the attention of the

agencies.

We have included in these numbers the

units, Calpine units, Metcalf, Yuba City and Feather

River, which the ISO found necessary for local

reliability,

replacement,

and the CPUC has asked PG&E to solicit

preferred resources in sufficient

quantities as to obviate the need for the gas

plants.

So those are included as retiring in I

believe 2019 in these numbers, along with Ormond
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Beach. Of course, they won't retire if they're
still deemed -- if they're picked up under RA or
they're still deemed as necessary for reliability by
the ISO and are picked up under backstop.

There's small amounts of planned -- or of
OTC retirements in outer years. They total about
1500 megawatts. They're the three LADWP plants that
are -- have compliance deadlines. There's 2014,
2025, 2029. There are remaining units at
Scattergood, Haines and Harbor.

Whether or not those will be replaced with
gas—-fired generation is still up in the air. LADWP
is currently conducting, and I believe just
finishing, an OTC study, which is designed to shed
light on the extent to which preferred resources can
replace all or part of those gas-fired resources.

The radial nature of LADWP's system makes
generation at the end of the lines that run into the
south through the LA Basin necessary, and they have
-—- apparently have substantial -- there are must-run
issues associated with all those facilities and are
looking at those, I assume as part of this study.

And as I said, none of these numbers
include any gas-fired plants, which may realize that

expected revenues don't cover going forward, capital
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costs and ask the ISO if they can retire. As far as
the different types of plants that have retired, we
see that we're about halfway through the OTC cycle,
7500 megawatts retired. 8400 megawatts remain to be
retired.

Come on cycle in combustion turbines, which
just mean not OTC plants, we have about 2500
megawatts of capacity retired and another 1100
planned or planned for by the regulatory agencies,
and we've had 13 cogeneration units retire, totaling
about 500 megawatts.

And this shows the relationship between
retirement and plants being in disadvantaged
communities. We've looked at the -- those plants
that had a score of 75 or more under the
CalEnviroScreen 3.0, and we see that a large number
of retired facilities are indeed in disadvantaged
communities. Many are not.

There are a share of plants that aren't --
for which we can't determine whether or not they're
in disadvantaged community. From what I understand,
they're in a census tract that doesn't have
sufficient population so as to generate a CES score.

We asked Cartography to look at neighboring

census tracts and there sort of all over the map.
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Cardinal Cogen retired. That's on the Stanford
campus. So it has a relatively low CES score.
There are other facilities that are -- well, the
census tract doesn't allow for development of a
score.

The nearest populated areas are indeed
disadvantaged communities. The resources for which
we don't have scores are Encina and Scattergood, El1
Segundo, Alamitos and United Cogeneration, which
retired its outfit at the San Francisco Airport.

And then just a brief summary. In
conclusion, we're obviously going to witness plants
continuing to retire for economic reasons. The
state plans on replacing those plants, to the extent
possible, with preferred resources.

As the ISO intimated, increasing ramps will
result in a substantial need for fast-starting, low-
PMN, fast-ramping resources, and the extent to which
we can develop such resources that are alternatives
to gas-fired generation really dictates how qguickly
we can retire existing gas-fired facilities. I
think I beat the clock.

CHAIR WEISENMILLER: Good.

MR. VIDAVER: Are there any questions, sir?

CHAIR WEISENMILLER: Well, I was just going
71
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to footnote. Obviously, along with the gas units we
have a couple of large nuclear plants which are
retired or retiring, and I would assume there's a
fair number of old QF facilities that are not going
to get QF contracts going forward.

So whether they may survive or not or
retire is the question. So I assume there's a
certain amount of small renewable retirement also in
this mix, although the fleet's changing pretty fast.
Thanks.

MS. RAITT: Okay. Thanks. I'd 1like to
just go ahead and let our morning speakers sort of
find a seat in the audience, if you'd like, and
we'll move onto our next speaker, Amber Mahone, from
E3.

MS. MAHONE: Well, hi, everyone. I'm going
to change gears here a little bit. We spent the
morning getting a really good overview of the
current grid in California, and I want to get out
our crystal ball or our binoculars, however you want
to think about it, and look forward out to 2050, so
kind of setting aside the current situation and
looking forward to what would it take for California
to meets its greenhouse gas reduction goals.

And I'll be talking about this in the
72

CALIFORNIA REPORTING, LLC
229 Napa Street, Rodeo, California 94572 (510) 313-0610



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

context of a study that we recently completed with
funding from the Energy Commission's EPIC Program.
The paper was recently published called -- it's
called Deep Decarbonization in a High Renewables
Future, and the publication number is up there if
you want to look it up and find more details.

It covers an economy-wide view of meeting
California's 2030 and 2050 climate goals, but today
I'm going to focus on the implications for renewable
integration, in keeping with our topic for the day.
So as part of this work we worked with a model
called the PATHWAYS model, which is a tool that we
developed at E3 to look at greenhouse gas reduction
scenarios.

And we evaluated three different types of
scenarios as part of this project, a reference
scenario, which is the black dotted line you see
across the top here. This is total greenhouse gas
emissions in California going back to 1990 and out
to 2050.

And the reference scenario reflects pre SB-
350 policy, so sort of California's energy policies
circa 2015, 2016, say. The second scenario, SB-350,
looks at the impact of a 50 percent RPS by 2030 with

no further additions in renewable generation after
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2030.

And it includes electrification of vehicles
associated with the Air Resources Board goals. And
then we looked at 10 different mitigation scenarios
that are the gold line there that meet the state's
2030 and 2050 emission reduction targets, which I
think probably everyone in this room is familiar
with those, but it's a 40 percent reduction in
emissions by 2030, relative to 1990 levels and an 80
percent reduction by 2050.

So what I want to focus in on is those
mitigation scenarios. Now, 1in this project we
looked at -- we used two different models. So the
PATHWAYS model is the economy-wide scenario tool
that allows us to calculate total emissions for the
state, given a set of input assumptions about the
physical transformation of the energy economy, how
many electric vehicles, how many electric buildings,
how many megawatts of renewable power.

And what we did was we took our -- one of
our mitigation scenarios that meets the state's 2050
climate goals, and we took the electric loads that
result from that scenario and the electric sector
GHG emissions that result from that scenario and use

that to populate our resolve model, which is an
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electric sector least-cost capacity expansion and
dispatch model, and we used that to look at a little
bit more detail about how the electric sector might
operate and what the least cost capacity build might
be in order to meet those loads.

So just the PATHWAYS model was sort of most
recently used in the Scoping Plan by the Air
Resources Board to look at meeting the state's 2030
goals. For this project we expanded it out to 2050.
The resolve model has been used at the California
Public Utilities Commission in the context of their
Integrated Resource Plan.

Prior to that it was used by the CALISO as
part of their look at SB-350 regional integration.
For this study we took the framework of that model
and, again, we expanded it out to 2050. So really
long run, kind of big picture look at meeting the
state's long run climate goals.

So I want to focus in on one of those 10
scenarios that I mentioned, which is a high
electrification scenario, and just kind of stepping
back -- I mention these -- they're economy-wide
scenarios, although we'll be mostly talking about
the implications in the electricity sector.

There's really four key pillars within our
75
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framework of what's required to meet the state's
climate goals. The first is energy efficiency in
conservation, and that's true across all sectors of
the economy, in transportation, buildings, industry.

The second pillar is electrification, and
that's electrification primarily of transportation,
but in many of our scenarios it's also
electrification of buildings, and in some scenarios
it's also electrification of some industrial end
uses.

Low carbon fuels is in this context, I
mean, all energy provided -- being consumed in the
economy, so percent of primary energy being served
by zero carbon energy gets to 70 to 80 percent zero
carbon energy by 2050 in our mitigation scenarios,
and that's for -- that's encompassing both
electricity, as well as transportation fuels and all
other fuels.

And then reducing non-combustion emissions
is the final pillar. Other categories in that
pillar could include reducing emissions from land
use. So if we just dig in a little bit more to that
third pillar on low carbon fuels, there's really two
components here: what's happening in electricity,

which is on the left, and what's happening with our
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liguid and gaseous fuels, so gasoline, natural gas,
which is shown on the right.

And the three scenarios that you're -- that
are being shown here, I apologize, they're not
labeled. But the black dotted line is, again, our
reference scenario. The green line is, again, our
SB-350 scenario and the gold line is the mitigation
scenario, which in this case is our high
electrification scenario.

And you can see that by 2050 the emissions
intensity of electricity is pushed almost to zero;
not precisely zero, but very close to zero. And the
emissions intensity of our liquid and gaseous fuels
doesn't go down by guite as much.

Total demand for those fuels does go down
significantly, but in this scenario, at least, we
saw some limits to the availability of sustainable
biofuels, and that forces us to reduce the emissions
intensity of electricity even further.

So there's sort of a tradeoff there between
how much we have to rely on renewable generation to
decarbonize the California grid, versus using
biofuels or other sources of zero carbon energy.

The other pillar that I wanted to delve

into a little bit more deeply is the electrification
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pillar. And in our high electrification scenario we
see a really rapid transition of the state's
transportation fleet, as well as the building
equipment to electric end uses.

And what you're seeing here on the left,
this is percentage of new sales of residential space
heating equipment. And you can see that by 2040
almost 100 percent of the new sales of space heating
egquipment in this scenario are electric heat pumps,
as opposed to today where almost 90 percent of the
state's heating is from natural gas.

A similar story for light duty electric
vehicles. We have a mix here of plug-in hybrid
electric vehicles, battery electric and some
hydrogen fuel cell vehicles. This is -- you know --
these are two end uses, but we see similar
transitions toward electrification in the commercial
sector, in water heating and in other types of
transportation, so trucking, buses and some off-road
equipment, as well.

So all of that results in a pretty
significant increase in total electric demand in
these scenarios that achieve the state's long-term
climate goals. This shows electricity demand in

California over time from 2015 through 2050, and our
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high electrification scenario.

And the bottom bars across the bottom there
are agriculture, industry and sort of conventional
electric demand in buildings. And these wedges that
you see growing over time and really increasing in
the 2030 to 2050 time frame are new electric loads
coming from the electrification of buildings and
transportation.

And so in this scenario I think we've
increased total electricity load by something like
60 percent relative to today. So a really dramatic
transformation of the electric grid is entailed
here. So how do we serve that load reliably while
also reducing carbon?

In this scenario we get to about 95 percent
of total annual electricity generation being served
by zero carbon resources, which is in this case
renewable power and existing hydro. So we're left
with only about five percent of generation being
provided by natural gas.

Now, we've looked at different generation
mixes as part of this analysis. One of the lower-
cost scenarios that we found included significant
expansion of out-of-state wind after the 2030 time

frame. So we have 44 gigawatts of out-of-state wind
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helping to balance the in-state solar, which is --

that would require probably a pretty big regional

integration effort and a variety of other changes to

make that happen.

But we do see pretty significant benefits
from having that renewable diversity in the
portfolio. The natural gas capacity factors are
dropping dramatically in these cases from about 40
percent today to about five percent by 2050,
although we'll note that we assume that a
significant amount of the state's natural gas
capacity is available to provide reliability
services 1in these case.

So even though they're not running very
often, they are still essential for reliability,
absent a major technology innovation. So we also

looked at the impact of flexible loads in these

scenarios, and this is a pretty busy table, but it'

S

just sort of showing the assumptions that we modeled

in this particular case, which is that we have these

electric end uses, you know, water heating, space

heating, electric light-duty vehicles, and we assume

that a percentage of those loads can be shifted
forwards or backwards by a given number of hours,

two hours or three hours.
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And in our mitigation case we assume that
by 2030 we can get 20 percent of those electric end
uses listed here to be flexible within a two to
three-hour time frame, and by 2050 we can get 80
percent of those loads to be flexible.

Now, this isn't necessarily a forecast of
what would happen. This is a scenario where we're
testing, you know, 1f this were to happen what would
be the impact of that. So I would certainly say
that a more precise characterization of the ability
of flexible loads is necessary, and this work was
not meant to capture all of the complexity and depth
of the potential for flexible loads in electric end-
uses, but we do frame [sic] that given these
assumptions, our flexible loads are very valuable.

So this shows an example of two days in
spring in our high electrification scenario in 2050.
And on the left what you have is the high
electrification scenario with those 44 gigawatts of
out-of-state wind, a whole bunch of in-state solar
and some storage, we see about nine percent
curtailment in 2050 in that sort of best case,
optimistic scenario.

In a less optimistic scenario with less

flexible loads, renewable curtailment increases to
81
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22 percent, and you can see that we also ended up --
the purpose there is energy -- battery storage, and
we ended up needing more of that, as well.

So I need to sort of go quickly here, but
there's a lot of exciting results to share. The
bottom line is that renewable integration solutions
save a lot of money, and make the system more
operable in terms of lower levels of curtailment,
lower needs for battery storage.

So the case on the left is our sort of most
optimistic, best case, high electrification scenario
with a diverse mix of renewables and a set of
flexible loads available. And on the right we have
the sort of other extreme where we don't have as a
diverse of a renewable portfolio in-state solar
resources primarily, less flexibility. We need a
lot more battery storage and it increases the cost
of the scenario.

So I think I have to skip this, but I'll
just conclude that in summary we find that
California's climate goals will require higher
levels of electric loads in order to reduce carbon,
even with aggressive energy efficiency.

We'll need 85 to 95 percent zero carbon

electricity, not necessarily zero carbon to meet an
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80 percent reduction by 2050, but very high levels
of zero carbon electricity. And renewable diversity
and renewable integration solutions will be critical
to reducing over-generation of renewables and
containing costs.

And there's a whole suite of renewable
integration solutions, and we find that we probably
need all of them. So thank you very much.

CHAIR WEISENMILLER: Amber, obviously,
these are scenarios and not forecasts, but do you
have a sense of how the uncertainty grows over time,
you know, as -- you know -- I would say we were
trying to at least get some markers for the 2030 to
2050 time. Do you have a sense of --

MS. MAHONE: Well, uncertainty on which
metric?

CHAIR WEISENMILLER: Cost, I would say.

MS. MAHONE: On cost.

CHATR WEISENMILLER: Yeah.

MS. MAHONE: Yeah. I mean, it certainly
gets hazier the farther into the future you 1look.
And you know, one of the things that we're already
seeing is if we look at really aggressive cost
reductions in wind and -- or sorry -- in solar and

storage, that reduces the sort of delta between the
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high out-of-state wind case and the in-state solar
case. So there's quite a bit of uncertainty, I
would say, on the costs here.

COMMISSIONER McALLISTER: Thanks, Amber.
It's good to see this updated.

And a question just on the range of
flexibility options on the demand side, or really,
on the distributed side, I would guess, I'd say I
guess 1t would be better to say.

You know, how much have you delved into --
you know -- how much of this is turning off heat
pumps and things like that, wversus shifting actual
load verse -- you know -- and what are kind of the
policies that you envision driving some of these
changes?

And maybe you have -- you don't go down to
policy level and that sort of thing, but you know,
certainly, you know, my feeling is that a lot of
demand response could be very cheap if the systems
were replaced to make it happen, versus sort of a
more widget-based, you know, install these
technologies and put timers on them.

So I guess I'm wondering sort of how much
your scenarios dig into those kinds of details.

MS. MAHONE: Yeah. So in general, we find

84
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the biggest value in flexible loads in these long-
term, high renewables cases come from the ability to
shift loads, not so much the conventional load-
shedding, demand response type of programs.

And so that's, you know, the ability to,
you know, preheat your water heater or precool your
home. Basically, anything you can do to move the
loads towards the middle of the day when the solar
is available in order to reduce renewable
curtailment or the need for more costly energy
storage is where we see the biggest value.

COMMISSIONER McALLISTER: So those --

MS. MAHONE: But I think there's certainly
lots of other value streams there in terms of
providing ancillary services and conventional load-
shedding.

COMMISSIONER McALLISTER: For sure. So but
you're -- in terms of the ability, the scale of
those kinds of resources to create the load shapes
that you showed, you think that capacity at that
scale is there?

MS. MAHONE: Yeah. I don't think it's a
panacea, and I think that, you know, the shifting
loads on its own won't provide the whole suite of

renewable integration solutions that we're going to
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need, but I think it's a really important piece of
the puzzle.

MS. RAITT: Thank you, Amber.

So next, we'll move onto the regional
portion of the day, discussions, and Neil Millar,
from the California ISO.

MR. MILLAR: Thank you. Today, I'll give a
very brief update on the Informational Study the ISO
is doing in partnership with *18:57:26 Power, as
well as LADWP, on looking at the possibility of
increased capabilities for transfers of low carbon
electricity from the Pacific Northwest to
California.

Now, this study was initiated as an
informational study in our 2018/2019 Transmission
Plan at the request of this Commission, as well as
the Public Utilities Commission, through a letter
sent to *18:57:50.

We have been working forward on primarily
the two issues. One 1is to evaluate options to
increase the transfer capability of the system that
are bringing such resources to California, and also
potentially return them, and also to assess what
role AC and DC interties can play in helping to

displace generation whose reliability might be tied
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to the Aliso Canyon situation. So we're working on
the two of these issues.

Now, the biggest issue here is that the
study scope itself has been getting a lot of
attention as we move forward. The scope is really
focused on four different aspects. As they're set
out here, there's the transfer capacity of the AC
and DC systems itself, the dynamic transfer
capability on the AC interties.

As well, the third item is to explore the
automation of manual controls on key BPA
infrastructure that can impact our ability to make
sure of resources and address issues in particular,
like shaping and ramping.

And the last issue is also -- which depends
largely on the progress of the first three -- is to
further explore assigning resource adequacy value to
firm non -- or zero carbon imports or transfers as
we move forward.

Now, the biggest chunk of work to date has
been focused on the study plan itself. The analysis
will only actually start when the base cases are
ready through the rest of our annual planning cycle.
So we did put considerable emphasis working with our

stakeholders on the study plan as -- make sure we
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were well positioned on that.

In addition to the public stakeholder call
and comments and response to comments going back to
April 26th, we've also been working with the other
owners of transfer -- of transmission capacity on
the task beyond Bonneville and LA.

So that's also garnered a lot of interest.
So we have quite a few people participating in the
refinement of the study plan, getting input from the
other capacity owners. Now, the study plan itself
is really identifying the horizon, the assumptions
we're using, methodologies and the scenarios.

And we are studying both north to south
transfer capability, as well as south to north, to
explore not just acqguiring resources from the
Pacific Northwest, but also, the shaping concept.
So the studies are focusing on both of those issues.

Just touching on each of the four
components, and I'm aware of time so I'll try to
move through this very quickly. The AC/DC system
studies are focusing both on a short-term and the
longer-term aspect, looking at very modest increases
in the short-term, but also, taking on some of the
longer-term interests, including perhaps a bit more

cursory look at potential greenfield projects.
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And this is where we'll also be wanting to
come to better terms with the issue of where there
is existing congestion showing up on the California-
Oregon interties, 1is that real physical congestion
or is it a scheduling, marketing indication that
could be addressed without the need for
infrastructure.

On the second item, increasing dynamic
transfer capabilities, BPA has been moving forward
on the increase of the dynamic transfer capability,
400 [sic] megawatts on their own -- well, in
partnership with others, but they've been moving
forward on that effort.

In this emphasis -- or sorry -- from 400 to
600 . I mis-spoke there. What we'll be doing in
this initiative is looking at the potential benefits
of further increases and if there are any other
potential requirements inside the California grid
that would need to be maintained, and we'll be
updating stakeholders, as well, on any further
progress that BPA have been making.

The same implication here is actually on
the control automation of the DC intertie. This is
an issue that BPA is looking at, and we will be

using this forum to keep stakeholders informed of
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what's happening there, as well as looking at the
potential benefits of further enhancements.

And the last issue, assigning a resource
adequacy value to imports, this is really looking at
how we can make the best, not just physical, but
recognize the benefits of any additional physical
capabilities, and actually assigning a resource
adequacy component to the increased capability, and
that is something we see needing to coordinate with
the Public Utilities Commission on, but really
getting going on that when some of the other actual
study work is a bit more advanced and we can frame
the conversation a bit more effectively.

And I've just put the schedule out here.
Last, this is tied to our 2018-19 Transmission Plan
Schedule. So we are looking at presenting results
at our November Stakeholder Session, preliminary
results, that is, and final results when we present
and then seek approval for the annual transmission
plan.

MS. RAITT: Thank you. So next, 1s Doug
Marker, from Bonneville Power Administration.

MR. MARKER: Thank you, and Mr. Chairman, I
appreciate the opportunity to be here for Bonneville

Power Administration. We came down last year for
90
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your Workshop, and Kieran Connoly, our Vice
President for Generating Supply.

And what we tried to do was present a broad
context for the role of BPA, and particularly the
value of the flexible hydro in the Northwest
generating system for helping to address the issues
that you're looking at in this.

And so I wanted to give an overview or an
update from that presentation last year, and in
particular, how the work that Neil just described
fits into our broader strategy. As a reminder,
Bonneville Power Administration is a federal power
marketing administration in the Department of
Energy.

We manage the output of -- market the
output of 31 federal dams and one nuclear power
plant in the northwest. We operate three AC
interties into California and the DC, direct current
intertie, which goes from the Columbia River
directly into Los Angeles. So these are -- total
about 8,000 megawatts of transfer capacity.

As we described last year, we're responding
to an evolving electricity market in the west, with
greater -- with state goals emphasizing renewable

generation. And as the market has been changing,
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we're looking at the long-term strategic objectives
for BPA.

Focusing on adapting to the new marketplace
and operating a commercially successful business,
two of the issues that I wanted to highlight are
just the need to modernize 