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1 Todd Bennett, AEC 214
2 Sue Kelly, NERC 222
3 Adj our nnent 225
4
5 PROCEEDI NGS
6 MR. BENNETT: Ckay. Good norning, everybody, and
7 welcone to Day 2 of our technical conference. W've
8 seen a lot of famliar faces here back in the room and
9 | think we're starting to fill up online. So just want
10 to welcone all of our online participants as well as
11  those in the room
12 As far as major notes this norning, | don't have a
13 lot to add other than I'd just |like to encourage our
14 participants to continue the nmonentum from yest erday
15 and the engagenent fromyesterday. It was top notch,
16 and | can tell you there was a lot learned fromit, and
17 it provided a | ot of good data points to help the
18 Standards Comm ttee nove forward. So with that, Soo
19 Jin, do you have anything you'd |like to add?
20 M5. KIM Al right. | will be very brief. |
21  just want to say thank you so nuch for everyone that
22  participated yesterday. | think yesterday was a really
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great day. | think that we got a | ot acconplished, and
2 | think we heard froma lot of different voices that I
3 think filled in a lot of the gaps for the different

4 jssues that we saw cone through on the coments wth

5 regards to the standard.

6 | would be really remss if | did not thank the

7 people who put this event together. | cannot tell you
8 what a trenendous task it was to get this type of a

9 conference put together in just a few weeks. So Jam e
10 Calderon, first, | want to thank you because | don't

11 know i f everyone understands under her | eadership,

12 we've done so nuch work. And we've had to coordinate
13 with so many different departnments and had to bring so
14 many people together just getting these panels

15 together, just getting everyone infornmed, putting

16 together this agenda, it was under her |eadership, so |
17 just want to thank you for that.

18 Al so, we have a trenendous staff here at NERC, and
19 so Levetra, Tiffany, Wanda. Also, the staff that could
20 not be here today: Alison Gswald, Nasheema Santos. |
21 can't -- the list goes on and on about how many people

22 had to cone together to nake this event happen. All of
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1 your hard work is so greatly appreciated, and we know

2 we could not have done this event wthout the

3 trenmendous effort that cane together in just a very
4 short anmpunt of tine. And when | say everyone was

S working late at night, early in the nornings, just to

6 make sure that this event cane through very seanl essly,

7 not only in person, but online, we owe them a

8 trenendous gratitude.

9 And then |, also, for the other departnents that
10 are contributing, the engineering staff, Al ex Shattuck,
11 J.P. Skeath, all of the other engineers that have put
12 together a trenendous anount of technical input,

13 provided a | ot of advice, thank you for being here.

14  Howard and Mark, thank you for your |eadership and al so
15 being here today. Robin, Sue, thank you so nmuch for

16 your participation and all of your renmarks because,

17 again, it has been a very collective and coll aborative

18 effort, and | think that we are noving forward, and

19 we're making a lot of progress. Also, | just would
20 |ike to thank the SC nenbers. W did get sone
21  volunteers here to lead this SC effort. It is not just

22 a NERC effort: Todd, Amy, Troy, Charles, everyone
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who' s vol unt eered, thank you so nuch because after

t oday,

to get a next draft put together.

Wien the Board invoked Rule 321, there are several
obligations that we have to neet. And so | just want
to remi nd everyone that we are addressing this
particular project. | know based on the coments that
have been com ng in, many people would Iike to see an
expanded effort. There are sone comments asking us to
open up other standards. | just want to say that we
have to focus on this Ri de-through issue. That is the
next task. That is what's going out for ballot. W
won't be openi ng any ot her standards, and we w il be
focusing on the particular issues that we had to
address with regards to Rule 321, and that is wth

Ri de-t hr ough.

We get one nore ballot, and again, tonorrow starts
the new drafting effort. It wll not be just a blank
sheet of paper. W're taking into account all of the
coments. Nothing that has been submtted online or

submtted to NERC staff is lost. And so | know that we

there's going to be a trenendous anount of work

just want to rem nd everyone of our charge.
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1 had a limted anount of time, and there's sone

2 consternation with regards to submtted questions.

3 Everything is being reviewed. W are taking a

4  trenendous anount of tinme to walk through all of the

5 comments. And this is also a very transparent and

6 public process, and so we are very commtted to that,
7 not just as a departnent, but as NERC. And so | just
8 want everyone to be very assured that if there's any

9 concerns, please reach out to ne, and we will make sure
10 that comments are addressed. W were -- or have to

11 wal k through the process wth you again.

12 And the last thing | just want to say is that as
13 we are required to under Rule 321, this will go out to
14 Ballot One nore time, and we have to conclude this

15 effort by the 30th. And so | just want to rem nd

16 everyone, we are under a very trenendously tight

17 deadline, and so by the 30th, we have to conclude this
18 process in order to present sonmething to the Board in
19 Cctober at an open call for adoption.

20 And wth that thank you so nmuch for all of your
21 time. | look forward to today's discussions, and |

22 thank you again for being here and online.
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1 ( Appl ause.)
2 MR. BENNETT: kay. Thank you so nuch, Soo Jin,
3 for those sentinments and kind words and details about
4 the path forward, so thank you so nuch.
3) So nmoving right on into our agenda today, | see we

6 have a panel discussion on Frequency R ght Through

7 Exenptions in PRC-029. So today, | believe Charles is
8 going to be -- help us be a noderator that as well as

9 Alex fromNERC, so | believe that if we want to get our

10 panel together, we can commence.

11 (Pause.)
12 MR. YEUNG Ckay. Good norning. M nane is
13 Charles Yeung. I'mwth the Sout hwest Power Pool. |I'm

14 a menber of the Standards Commttee, also vice chair of
15 one of their subconmttees, the Project Managenent of
16  Standards Projects.

17 Yesterday we heard quite a bit about the frequency
18 Ride-through requirenents and how they differ from of
19 course, PRC-024 and al so the | EEE 2800-2022. Today's
20 panel, we're going to be tal ki ng about what was | eft

21 out of the current draft, which is exenptions from

22 frequency Ride-through requirenents. So as | nentioned
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yesterday, we heard quite a bit about a |lot of the

2 obstacles and chall enges to neeting PRC- 029 frequency
3 R de-through. So today, our panelist is assenbled to
4  talk about, you know, what exenptions woul d have as far
5 as an inpact on how the industry can nove forward as

6 far as IBR Ride-through requirenents. So Al ex, you

7 want to ask the first question, and we can down the

8 panel ?

9 MR. SHATTUCK: Sure. Yeah, we'll get started, and
10 we'll probably just ask one and do follow ups as we go
11  down the line. So our first question today is -- for

12 the panelists is, what are the financial and practical
13 inpacts between hardware- and software-based sol uti ons?
14  And Mark, you can us get started.

15 MR. AHLSTROM  Sure. Mark Ahlstrom [|I'm

16 representing NextEra Energy. You know, | think we have
17 to be careful not to underestimte the inpacts of, you
18 know, the conplexity and the effort of software as well
19 because, as we know, with all the enphasis on nodeling
20 and getting all the anal ysis done, you know, even doing
21 a software upgrade, you know, it takes a | ot of

22 engi neering analysis, working with every --, you know,
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every CEM for the various pieces, not just wnd

2 turbines or the solar inverters thenselves, but the

3 bal ance-of - pl ant i ssues, you know, comng up with an

4 engineering redesign creating the nodels, verifying the
5 nodel s.

6 And as | -- as | wote in ny comments, you know,

7 that has to be done on a plant-by-plant basis. Every

8 plant is different. Even if you're using the sane CEM
9 for a particular wind turbine, for exanple, you m ght
10 have different converters. W've got nore than 10-plus
11 converters in our NextEra fleet, you know, so it takes
12 a lot of effort. And then, you know, literally, you're
13 tal king about having to go out, even for software, to
14  many dozens of plants and many thousands of turbines.
15 And | did put in nmy witten comments by the way, that
16 -- if you'd like to see them 1'd be happy to share

17 themw th anybody even if -- | don't knowif NERC is

18 going to post themor not, but |I'm happy to share them
19 where we went through the entire fleet and | ooked at

20 the inpact, and we'll get to that for the various

21 curves in a bit.

22 But | think software inpacts are reasonable to
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1 bring up to 2800 conpliance. | think you have to allow
2 a couple years to do that because it's a conplicated

3 process. The hardware upgrades are an order of

4 magnitude nore difficult because all of the engineering
S wth that, and also, like, with wind turbines, you have
6 sone up-tower things, you know, you can't --, you know,

7 it can be much nore expensive. But both of these are

8 conplicated processes, and we should not underestimte

9 the inpact of either of them

10 MR. MACDOWELL: Yeah. Thanks, Mark. You ki cked
11 us off well. Good norning, everyone. Jason MacDowel |
12 here. | actually wear two hats in industry. 1|'ve been

13 with GE Vernova's Consulting Services for the |ast 25
14 years, and, really, you think of GE Vernova as an OEM
15 Certainly GE Vernova is an CEM W have a |l ot of OEM
16 stakehol ders here and participants that you heard from
17 yesterday. | work in a group that really focuses nore
18 on systens integration, working not only as an OEM but
19 nore representing systemoperators and system

20 integration.

21 But the hat |'mwearing today is the second role |

22 play in industry as the chief systemintegration
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1 officer of the Energy SystemIntegration G oup. Just
2 |like Mark, we have nultiple roles, and Mark
3 representing ESIG as well in some of this -- the
4  industry work that he's doing as president of the board

5 there as well.

6 So | wanted to just build on what Mark was saying
7 relative to the cost inplications, and | think, Mark,

8 you alluded also to schedule inplications, which is the
9 next question. And | think, you know, we all recognize
10 that any upgrades that are needed, whether it be

11 software or hardware, is nore than just toggling a bit
12 or just installing a part. There's a lot of rigor from
13 a manufacturer's point of view, and all the way across
14 the chain with the devel opers, the plant owners,

15 equi pnent owners, the systemoperators, the utilities
16 that needs to be done to acconmopdat e any changes

17 relative to what we'll call standard application

18 products, right?

19 And, you know, when there -- if there's a need for
20 a software upgrade or a hardware upgrade, in order to
21 account for that and understand the inplications of the

22  bpenefits of those changes and, ultimately, the inpacts
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1 on their -- on the performance of what they will do to

2 the grid and to the plant design, as Mark alluded to,

3 is looking at the overall inplication to the fleet,

4 | ooking at the overall inplication to that set of

5 products. That includes a | ot of engineering anal ysis.
6 It includes a ot of analysis on the inplications of

7  the overall integration of the wind turbine or the

8 solar inverter and the solar systemor the plant for

9 that matter. But it also includes a substantial anount
10 of effort to really understand the inplications in

11 terns of nodeling.

12 And then there's the open question of when you do

13 the nodeling, you got to validate, but what are the

14  aspects that you need to validate that may cause a

15 material change, right? And no doubt any

16 software/ hardware inplications that we have are to

17 inprove the performance, but there are still -- there's
18 the reality that the systemoperators and the utilities
19 do have processes for interconnection and materi al

20 change clauses, that if you do change sonething for the
21 bpetter or otherwise, if you make any upgrade, there is

22  a process to reevaluate that froma system i npact point
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1 of view, right? So | think those are all of the

2 considerations and costs that go into system upgrades
3 and what's needed on existing products.

4 For inplications on new products, there's a new

5 product, | would say, introduction or integration and
6 new technol ogy integration evaluation that all system
7 -- all OEMs wll need to do and be able to communi cate
8 that through nodels, through docunentation, and that

9 takes tine as well. So it's -- again, any changes that
10 are nade are namde deliberately to | ook at how the

11 product wll respond and what is the inplication of

12 those changes relative to the lifecycle of the

13  equi pnent and the -- and al so the inpact that that

14  woul d have on the rest of the grid.

15 As Mark al so alluded to, any of those changes,

16 particularly around frequency, really depends on the
17 technology, and it depends on the overall design. So
18 it's not as easy as a broad sweep to say, oh, that one
19 change to neet a w der band of frequency Ri de-through
20 is going to have this inplication on this product for
21 this anount of time. It really depends on the overal

22 desi gn.
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1 There's probably, and I'mreaching out a little
2 bit, and I would |love to hear sone feedback fromny OEM
3 colleagues because this is ultimately an OEM gquestion
4 about the cost inplications. But really the -- one of
5 the biggest inplications, especially on, you know, a
6 systemlike a wnd turbine and al so, you know, other

7 aspects like solar inverters and what have you, is

8 looking at the inpact of frequency deviation on

9 auxiliaries, right? And those auxiliaries are not --,
10 you know, are not necessarily inplicitly nodeled in a
11  lot of the system nodels when we | ook at the overal

12 performance.

13 And | tell you know, | was on the first PRC- 024
14  Drafting Team back in 2007 when we started this journey
15 long tinme ago, and on -02 as well, and that was the

16 first tinme that | had experienced, you know, the NERC
17 drafting team process where FERC mandat ed t hrough Bob
18 Snow, and, Mark, | think you renenber Bob, you know,
19 his comments there well, that we needed to have a

20 standard that was conpletely technol ogy agnosti c.

21 At that tinme, the Ride-through curves on both

22  voltage and frequency were nore difficult. At the tine
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we had a | ot of debate about what is fair, what's

2 reasonable, what's capable, what does the system need

3 relative to the technology at that tine, over a decade
4 ago. And it was far nore constraining for synchronous
5 machi ne technol ogy, especially on frequency relative to
6 inverter-based technology even at that tinme. And |

7 think that's also the case today where we have

8 frequency deviations that are a |lot nore sensitive on

9 rotating equi pnent that are not inverter based than the
10 inverter based. And | think we have to keep that in

11 m nd, too, about when we go down the path of | ooking at
12 the costs relative -- the cost of conpliance relative
13 to what the system perfornmance will be, and how each

14  resource wll be, you know, integrating and | ooking at
15 their -- the individual performance.

16 We're engineering a system W' re not engineering
17 one piece of the systemin a bubble, and I think, you
18 know, that's a big consideration around the cost of

19 conpliance relative to what we expect fromrenewabl es
20 to Ride-through conpared to the rest of the system So
21 1'Il leave it at that.

22 MR. ROGERS: Maybe to take just a little bit of a
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1 different course because that explains sone of the
2 technical difficulties at a high level pretty well.
3  Maybe I ook at what the actual practical inpacts are
4 going to be and financial inpacts for the -- for the
5 @0Cs and how that -- how that has to be considered to
6 sone extent.
7 What we've heard a lot today is we don't quite yet
8 know what it's going to take, especially for these
9 legacy -- you know, these nuch ol der | egacy and even

10 sone of the stuff, you know, built in the past decade,
11 what it's going to take to be able to allow those to
12 neet the requirenents as set forth in the current

13 draft. W just don't know. What is that cost going to
14  pbe? Again, we don't know. W don't even know if it's
15 possible in sone instances.

16 So right nowwth this, you know, and | ooking

17  specifically at the discussion around exenptions for
18 frequency Ride-through, if passed today as witten, we
19 don't know what the inpacts -- reliability inpacts

20 specifically, but also cost inpacts, to eventually the
21  end users, what those reliability inpacts are going to

22 pbe to the bul k power system W have no idea, and that
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hasn't been quantified yet. Does frequency R de-

2  through capability, ROCOF, everything, all these

3 technical issues that have been di scussed, do they need
4 to be considered, especially noving forward?

5 Absolutely. | don't think anyone in this room saying

6 that that's not the case. But right now, where we sit
7 today, if the standard was to pass as witten, we don't
8 actually know what the reliability inpacts of the bul k
9 power systemwould be, and there's a chance that it

10 could be a net negative. And | think that's sonething,
11 when you're looking at a reliability standard, you have
12 to take very heavy into account.

13 So |l think I'lIl just leave it at that. There's

14  sone really excellent discussion about the technical

15 aspects that |I'mnot going to be able to talk, so -- or
16 top. So | think that's just really ny takeaway is

17 right now, when we're | ooking at financial and

18 practical inpacts, we don't know what those are going
19 to be, and especially with the practical inpacts, we

20 don't know what the scope of that's going to be. W

21 don't know how bad it's going to hurt. Thank you.

22 MR. GUGEL: So Howard CGugel, vice president of
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1 regulatory oversight at NERC. Not sure | can really

2 opine on the financial and practical inpacts of these,
3 but I just want to opine a little bit on an area that |
4 can, and that's the reliability inpacts. You've heard
S that alittle bit earlier.

6 You know, we're in a situation even today where in
7 sonme of the markets, there are tines when 99 percent of
8 the energy being absorbed by the consuner is being done
9 by inverter-based resources, green resources. |If in

10 those scenari os we have frequency excursions that take
11  those offline, nobody's going to ask after the fact

12 what were the financial and practical inpacts? They're
13 going to say, why didn't you guys solve this problem

14  Dbefore we got intoit? And that's -- |I'mnot saying

15 NERC. | nean, that's going to be industry as a whol e,
16 that we need to nmake sure that we've got that on --

17 that in our focus.

18 So, but | think also you' ve got to take that into
19 account with what are the practical and financi al

20 inplications of that. |'mnot saying that you throw

21  that out the door. I'mjust saying that if we get into

22 a scenario where we are alnost entirely being provided
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energy by inverter -based resources, and we know t hat

2 there's an issue with frequency Ri de-through or voltage
3 Ride-through, and we haven't addressed sonebody's --

4 that we're going to have a |lot of questions that we'll
5 have to answer at that point. So just, |I think we need
6 to take that reliability inpact into account when we

7 think about the practical and financial inpacts.

8 In addition, you know, we -- you heard yesterday

9 that projections are at this point that potentially by
10 the end of the decade, we're going to be at about 50

11  percent of resource that will be inverter-based

12 resources overall, not just at certain tines of the

13 year. And so we need to ensure that the traditional

14  benefits and reliability inpacts that have been

15 provided by synchronous generators can still be

16 provided on the system So you've got to | ook at that
17 inpact there al so.

18 MR. YEUNG Al ex, do you have any other coments
19 or questions for the first question?

20 MR, SHATTUCK: Nope. Nope. W can nove on to the
21  next one.

22 MR. YEUNG Ckay. So thanks, Panel. Qoviously a
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| ot of unknowns on costs, especially fromDane, his

2 comments, but of course, the other dinension of

3 inplenentation and conpliance to PRC-029 is how | ong

4 does it take, so the next question is about a tineline.
5 So what is the tineline of this one, specifically about
6 software-based updates, necessary to neet the PRC-029
7 frequency Ride-through requirenents, and how does t hat
8 differ with hardware based? Yesterday we heard sone

9 comments that even if it's a software-based sol ution,
10 there could be Ilimtations or requirenents for hardware
11  upgrades as well. So the question is, how |l ong does it
12 take to do software updates for PRC-029, and does that
13 differ from hardware?

14 Also, I'd like to add one nore di nensi on based on
15 a lot of the discussion we said yesterday. This

16 question is asking about neeting PRC-029 criteria, but
17 if you can al so add whet her that changes, whether it's
18  2800-2022 criteria instead of the PRC-029 criteria. So
19 you want to go this way?

20 MR GUGEL: | don't think I can opine on that

21  because, again, that's kind of outside of ny bailiw ck.

22 MR. ROGERS:. Yeah. Again, the technical aspects
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1 are going to be better handled by the two gentlenen to

2 nmy right here. But one thing, again, | think that |

3 can speak to is, you know, from our discussions wth

4 our -- with our OEMs, is the uncertainty on this.

5 W' ve been told, you know, it may be possible for sone

6 of the equipnent, especially wth | egacy equi pnent,

/7 it's a-- it's a big unknown if there are going to be

8 software updates that are possible. And if there's

9 hardware updates, | nean, to sone extent, when you --

10 when you use the term "hardware," eventually it is

11  going to be possible, right, if you go far enough up

12 and build enough things out, you change enough things,

13 you're going to get there. But at what point does that

14 becone, you know, nuch nore |like a repower and not an

15 update? Not certain on that.

16 But again, | think the primary concern, at | east

17 fromwhere | sit, is the uncertainty around this and

18 the inability -- the inability for us to know if

19 software-based updates are going to be available for

20 these, if hardware updates are going to be avail able

21  for these, not necessarily just the tinmeline, but are

22 they going to exist? And then if they do exist, what
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1 isthe tineline, and | don't have answers for that,
2 again, back to the uncertainty.
3 MR. MACDOWELL: So the reason |'m pausing here is

4  pecause | think, as always, the answer depends. It

5 depends on the nature of the upgrade and whether it's

6 software or hardware based. Like | alluded to and what
7 1 just said earlier, it's nore than just toggling a bit
8 or just installing a part, right? There's a |ot of

9 rigor that needs to go into evaluations on the overall
10  equi pnent, on the integration design, on the nodeling,
11 on the validation, on, you know, evaluating if you need
12 to do anything nore fromthe interconnectivity point of
13 view. So, you know, the question |I think was ai ned at
14 how much -- how much tinme does it take manufacturers to
15 decide howto -- how to change things froma software
16 or hardware perspective, but we really need to | ook at
17 the overall picture of the inplication to actually get
18 that deployed and to get it in place so that, you know,
19 the inplication of that software or hardware changes

20 realized on the grid.

21 Sof twar e changes obviously tend to be a bit

22 qui cker than hardware upgrades as a general point of
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view, but not always, right? It depends on the anou
of analysis that's needed. Generally, wth frequenc
responses, as | said before, we're | ooking nore
probably at sone of the evaluations on inpact on the
auxiliaries and not, and then that brings up the
question, well, how do we represent that at all in o
capabilities and nodeling? And that's typically,
generally through the Ri de-through curves and the
protection that's applied to fundanental frequency
phaser donmain nodels, and maybe in a little bit nore
detail in EMI nodels, right?

But to generate those curves, it sounds sinple,
right? They're just a bunch of stepped-based curves
that are overlaid with the frequency and the vol t age
profiles that the nodels are given. But it takes a
good deal of effort to actually generate those curve
or at least |ook at the inpact of any changes that a
happeni ng and see whether there is an -- you know, a
need to reevaluate the curves thenselves. And that
in a series of system c, design-based nodeling, and
al so, if needed, testing, depending on the upgrade.

So that whol e process can take on the order of
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1 weeks to nonths, sonetines even | onger, dependi ng on

2 the inplication, for a software upgrade. For a

3 hardware upgrade, it could take on the order of years,
4 right, to go through the overall testing and capability
5 inplications on the turbine and on -- you know,

6 wultimately |leading up to the nodeling and inpact on the
7 rest of the grid. So | think it's not an overni ght

8 thing. It's sonmething that needs to take in careful

9 consideration on, you know, ultimately howlong it's

10 realistically going to take to get this overal

11  capability depl oyed, not just changing, you know, the
12 software or hardware in the equipnment itself.

13 MR, SHATTUCK: Ckay. Before we nove on, just to
14  make sure we conpare the things we tal ked about

15 yesterday, but do you have any kind of thoughts, Jason
16 the difference between a tineline for neeting 029 draft
17 | anguage and 28007

18 MR. MACDOWELL: Yeah. | don't have any specific
19 things yet because we haven't done the eval uation

20 specifically relative to everything we have, and,

21 again, |'mspeaking on behalf of ESIG --

22 MR, SHATTUCK: Yep. NMmhmm
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1 MR. MACDOWELL: -- not on behalf of GE Vernova.

2 But generally, you know, and many of you know Julia

3 Matevosyan, chief engineer at ESIG who's been very,

4 very much in the NERC/ IRPS -- you know, with you, Alex,
5 in the leadership of IRPS. This has been a central

6 discussion overall, not only with PRC 029, but Ride-

7 through, and there's a |l ot of discussion and debate

8 about the overall inplications of that. And | think,
9 so going back to the discussion that you and | had,

10  Mark, maybe even | ast week, you need to do the

11  analysis, right? There needs to be a set of studies to
12 | ook at what specific things are you trying to fix?

13 What are the specific issues that we know that are out
14 there?

15 And I'll caveat this, Alex, with your question to
16 say you did a really nice job outlining what is the

17 real issue in your presentation yesterday norning,

18 looking at all the events that have happened, the

19 frequency deviation on those NERC events that are

20 primarily driven by other things outside of the

21 inplication on frequency, right? You have nonentary

22 cessation. You have all of these questions about how
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1 solar will respond. 1In sone cases, there was a little
2 bit of wind in that, but it was nostly solar

3 responding. The frequency deviation due to those

4 events that were on the order of a gigawatt to maybe

5 gigawatt and a half had very little inplication in

6 terns of the grid frequency itself, so it wasn't a

7 frequency Ride-through issue really at all. It was

8 other things that needed to be coordi nated and nodel ed
9 and taken care of.

10 So | would say, let's ook at the issues that

11 we're really trying to resol ve, understandi ng what the
12 real inplications are, and then try to solve those

13 instead of having a theoretical what if this happens.
14 And, you know, let me take a step back in PRC- 029:

15 what would really cause a frequency devi ation that

16 would be that big? You would have to have a very, very
17 large deficit of instantaneous generation tripping

18 offline, very |arge power plants, |likely not renewabl es
19 at this point, maybe could be if you had gi gawatt cl ass
20 renewables, but it could be large nuclear plants. It
21 could be a large part of the grid tripping offline that

22 woul d cause, you know, an underfrequency or a |large
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1 Jload like data centers, nultiple gigawatts tripping

2 offline, causing an overfrequency. Could be a large

3 HBDC station tripping offline that caused that event.

4 It's really not renewabl es that woul d be the cause of

5 it, but we want to nmake sure that in those cases, that
6 we don't have a disproportionate of any type of

7 generation tripping offline causing a further

8 reliability risk, right?

9 So those are the types of analyses that we need to
10 be doing. What are the design basis events that we see
11  today? Wat are they -- what are they |ooking forward?
12 And | really think that, you know, as we transition

13 froma world that has a | ot of synchronous nachines

14 today -- large nuclear, large coal to renewables --

15 those design basis events fromthat perspective are

16 going to get a little bit smaller. But with the data
17 centers that we're seeing and all these |arge | oads

18 that are integrated, those design basis events may be
19 causing us to get bhigger. So let's |ook at that,

20 understandi ng what the frequency deviations are and try
21  to solve for that, and understand what the inplications

22 are across all the fleet. And | think that woul d be
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much better placed to understand the system

2 Now, the last thing I'll say about PRC 029, and I
3 wll say sonething about GE -- put ny CGE hat on just

4 for a second. Several years ago, GE Consulting was

5 comm ssioned to do a study for the Wnd Enerqgy

6 Institute of Canada, backed by the renewable -- the

7 Canadi an regul ator, and worked with David Jacobson,

8 worked with all his systemutilities across the board

9 to understand what was the inpact. And the big thing
10 that we took away fromthat is that Manitoba and Quebec
11  had very large and wi de frequency bands in their R de-
12 through characteristics because there are very specific
13 system needs for that. They have | arge HBDC

14 connections in renote parts of the grid that, on

15 purpose, really created the need for these w de

16 frequency Ri de-through capabilities.

17 And the Canadi an grid codes for those provinces

18 tackled that, but generally in nost other places around
19 -- all of the interconnections across North Anmerica

20 don't need that w de frequency ban. |It's covered by

21 the grid codes there, but we want to nmake sure that

22 we're |looking at fit for purpose across -- a need
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1 across all of North Anerica. And then if there's any
2 specific needs in any region, neking sure those regions
3 have the protections in place to suit those particul ar
4  needs as needed.

S MR, SHATTUCK: (O f mc comment.)

6 MR. AHLSTROM Sure. | actually think we do have
7  pretty good energing evidence about the size of the

8 elephant with regard to costs and effort and the

9 difference between the 029 curves and the 2800 curves.
10 Now, NextEra, of course, has a |l ot of solar and

11 storage, but -- in addition to wnd, but we've been in
12 wind along tine. And I'lIl give specific nunbers

13 actually for Question 3 in ternms of the exact

14 difference in terns of negawatts and turbines for 029
15 curves and | EEE 2800 curves.

16 But let nme just start by saying that we've done a
17 thorough analysis of -- based on the information we had
18 available fromour CEMs and everything on the plants.
19 NextEra has Type 3 and 4 wind turbines. W have 27

20 gigawatts, 150 plants with 13,700 turbines using 14

21 pmajor turbine nodels with sub-nbdel configurations in

22 addition, four wind OEM nodels, and nore than 10
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converters. These go back as far as the early 2000s.

2 You know, and based on di scussions with the OEM so
3 far, our estimate is that, you know, using the 029

4 curves, |I'Il just nention here briefly and I'Il go into
5 details on the difference wwth others later, 66 percent
6 of those turbines would require a hardware exenption

7 wth the current PRC-029 curves. Now, that's 22

8 percent of the gigawatts, 66 percent of the turbines

9 because we're tal king nostly about ol der wi nd turbines,
10  obvi ously, you know.

11 So as | said, I'll go into details about how

12 that's inproved by going to | EEE 2800 or -- and how

13 that conpares with PRC-024 in a nonent, but, you know,
14  that's what we're | ooking at here. W understand the
15 hardware inpacts of this, |I think, quite well. W

16 don't have specific costs because we don't have the

17 quotes on -- fromthe CEMs and the other conponents and
18 all that, but, you know, this is a substantial inpact

19 that woul d have hardware requi renents, you know.

20 So | guess we'll just go to the next question.
21 |'Il give nore detail, but, you know, that gives you a
22 side -- you know, we actually -- | think other
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| ndependent devel opers out there, other renewable

2 devel opers are doing a simlar exercise. Everything |
3 just nentioned is docunented in ny witten comments,

4 and |'d be happy to discuss it with you in nore detail.
S MR, SHATTUCK: Thanks, Mark. So yeah, we'll --

6 MR. GUGEL: Real quick, that there was sonething
7 that | could weigh in on the points that | heard. And
8 Jason, if | could, with all due respect, | do

9 understand wanting to | ook at actual scenari os and

10 things, but part of what we're charged wth doing and
11  part of what our industry is charged with doing is

12 considering what-if scenari os.

13 Qur reliability coordinators and our transm ssion
14  operators need to understand predictably how units are
15 going to occur on the system and how they'd be able to
16 do in an energency operation system |[If they don't

17 have that, and if what we're saying here is that we

18 really don't understand, in general, how that's going
19 to happen, | amconcerned that they' re going to be

20 flying blind. So part of what we're doing with PRC
21 028, 029, and 030 is providing that predictability for

22 themto be able to understand, at a mnimm for units
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1 going forward, but al so understanding where we're at a
2 place right now, if that nakes sense.

3 MR. MACDOWELL: It does. Yeah, conpletely agree,
4 you know, and | think that forward predictability is

5 conplex and it's difficult. And one other thing that
6 we've been really focused on at ESIG and also with GE
7 Vernova with sone of the planning work that we're doing
8 wth systemoperators, is really focused in a lot nore
9 on integrated system planning to the regard of

10  understandi ng where are the real pinch points, right?
11  And a lot of the planning that has been historically,
12 and with no fault at all. It's just the systens that
13 have been planned out today have practices that have
14 been in place for decades around understandi ng where
15 are the system stress conditions on peak |oad, on |ight
16 | oad, maybe a shoul der conditi on.

17 And those conditions are no | onger the biggest

18 risk. There are other risks around peak IBRs that are
19 not associated at all with peak |oad, |ight |oad, or
20 traditional shoulder conditions. There's peak ranping
21 needs relative to the variability and uncertainty of

22  inverter-based resources, variable energy resources.
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There's |imtations on headroom for frequency response
2 and Ride-through. Understanding what those system

3 conditions are and try to solve for those, and what is
4  the frequency deviation and frequency response going to
S5 look like in those systemconditions? Absolutely,

6 right?

7 So that's what | was saying is, |looking at this

8 determnistically and a bit stochastically with

9 integrated system planning sayi ng, what do we expect
10  when we see penetrations of renewabl es going out to

11 2030, 2040, and understandi ng what those frequency

12 deviations really wll |look |like, and then what is the
13 resource mx that needs to respond to that and be

14 resilient against that. And that's all |I'msaying is
15 use a forward-|ooking vieww th integrated system

16 planning to hel p plan out those scenari os.

17 And perhaps, you know, | have to give credit to
18 the Drafting Team Being part of NERC drafting teans
19 in the past, | know how difficult it is to balance a
20 |l ot of these issues when we don't have all the

21 resources to do deep technical studies, right? There's

22 a lot of work that could and shoul d and probably woul d

Scheduling@TP.One 800.FOR.DEPO
TP One www.TP.One (800.367.3376)



Technical Conference Day 2 9/5/2024
Page 41

[

be done if we had a different organizational structure,
2  pbut realizing that, you know, the drafting teans have

3 thelimtations that they do with the visibility on

4 what's |ooking forward. But | think this is an

5 opportunity to look forward nore, not only for Ride-

6 through, but looking at integrated system planning as a
7 core part of our practice noving forward across

8 wutilities, across, you know, NERC requirenents in

9 response to Order 901, in response to 2023, in response
10 to 1920. Those are the things that | think we have an
11 opportunity to look a | ot better at and really define
12 what problens are we trying to solve. That's all | was
13 saying. Thank you.

14 MR, SHATTUCK: Thank you. Well, we'll get into

15 the detail ed question here, Mark.

16 (Laughter.)

17 MR, SHATTUCK: So Question Nunmber 3 here is, do

18 you expect equi pnent to fail to neet the frequency

19 Ride-through criteria as specified in Attachnent 2 of
20 draft PRC-029 due to hardware limtations? And there's
21  sub-questions just to kind of quantify them but, you

22 know, what's your estimte of products that would be
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1 affected? How does this change if you consider 2800,

2 and how does this change when you consi der PRC- 0247

3 So, you know, any estimates or real nunbers or

4  megawatts woul d be super hel pful for kind of

5 quantifying all of this.

6 MR. AHLSTROM Sure. Well, yes, there are

7 hardware inpacts, and |'ve got the nunbers here. So

8 wth the PRC-029 as drafted for the wind fleet that I'm
9 looking at here, you know, we'll have to do a simlar
10 analysis on solar storage, but it's not quite as

11  substantial there. W estinmate that 6 gi gawatts out of
12 the 27 gigawatts woul d require an exenption for

13  frequency Ride-through due to hardware |imtations.

14 That involves 9,000 turbines, all four of our w ndow
15 OCEMs, and all 10-plus of our converters, so it's quite
16 substantial. |It's much significantly inproved by

17 nmoving to the | EEE 2800 curves. That would still be

18 4.5 gigawatts out of the 27 inpacted to sone extent,

19 6,400 turbines, but just two of the CEMs and two of the
20 converters that would have to be -- have hardware

21  upgrades. How does that change with respect -- you

22 know, if you go to PRC-024? It's only 200 negawatts
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1 that would require exenptions, 200 turbines, one CEM

2 one converter nodel.

3 So clearly it could be argued -- you know, | think
4  |BRs should actually do what they reasonably can to

5 support the grid. [|I'ma huge believer in grid

6 services, reliability services, as you know, and that

7 inverters are going to be cornerstone of the future.

8 W, you know, so |I'mnot saying we shouldn't go to the

9 2800 curves. It could certainly be argued that it's

10 discrimnatory, but | get that it's, you know, what can
11 we get out of this technology. But the reality is, you
12 know, with PRC- 024, you know, we're basically conpliant
13 today with the wind fleet, and | think also with solar

14 and storage, you know.

15 So it could be argued that the technol ogy agnostic
16 fair path would just be to say, |ook, all |egacy stuff,
17 just continue to conply with PRC-024. Al new stuff,

18 as soon as we can get the new CEM nodel s out, you know,
19 you conply with 2800 curves. And a good reason, by the
20 way, of conplying with 2800 is | think that will be our
21 stepping stone toward grid-formng inverters that we're

22 trying to accelerate as fast as possible, so wthin
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1 hopefully five years or so, you know, we can have a

2 fair nunber of -- a fair share of those inverters doing
3 grid formng, which would further, you know, support

4 the grid and the grid services and the response to the
5 disturbance there as well. And that provides our

6 pathway forward toward 2050 when, you know, | think the
7 legacy fleet will be a mnuscule piece of the IBR fleet
8 at that point, and the IBRwW Il be state-of-the-art,

9 you know, inverters and enough grid form ng that we

10 have an extrenely good, stable set of grid services to
11 deal with this, in addition to bal anci ng and

12 flexibility and so forth.

13 So I'll leave it there. The difference between

14 PRC-029 as drafted and 2800 curves is significant and
15 has a big cost inpact, and certainly on the nunber of
16  hardware upgrades and the cost and effort to get those
17 done. Thanks.

18 MR. MACDOWELL: Yeah. So | want to parse this

19 answer again with ny ESIG hat on. And | think the

20 general consensus of what Mark just said is that the

21 difference between the proposed curves in PRC 029

22 relative to 2800 is substantial. Exactly what are the
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1 nunbers across the fleet across North Anerica, | nean,
2 | think we still need to evaluate that just because of

3 the evolving nature of the standard. But | think

4 especially on, like you said, Mark, on | egacy units,

5 we've been well served with PRC-024 to date. According
6 to what you've said so far wwth your analysis

7 yesterday, there was no inplications that any of the

8 big events that have happened over the past al npost

9 decade were due to a frequency Ride-through issue. And
10 for existing units, there's really not an issue that

11 we're trying to solve today.

12 To your point, Howard, what are we trying to sol ve
13 for in the future, right? W need to evaluate that,

14 but | think the very, | would say, the m ddle ground

15 that seens to be the nost reasonable at this point, we

16 put a lot of thought into the 2800 requirenents, as

17 Mark said, and manufacturers are really engaged in

18 getting all of the capabilities built into the new

19 equipnent. There are certain areas that are |ooking at
20 retrofits, and I think sonme of you know, sone of the

21 things that are happening there. But by and | arge,

22 nost of the 2800 capabilities and requirenents are
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1 achievable with a reasonabl e amount of effort in terns
2 of the capabilities.

3 Conpare that relative to what's proposed in PRC

4 029, that's a nuch bigger gap that needs to be overcone
5 wth a substantial cost -- potentially a substanti al

6 cost and a substantial tineline to that. And | go just
7 back to ny points before is, one, there is that

8 substantial amobunt of effort and cost and tine that's

9 relative to what's proposed in PRC-029. W want to

10 nmake sure that it's a cost that is very well understood
11 and very well spent to understand is it really the

12 problemthat we're trying to solve, right? So going

13 back to fleshing that out, when do we need to solve it?
14 |s that really an issue in all systens, or is it an

15 issue in a specific systemthat we're trying to scale
16 in ways that don't -- doesn't necessarily need to be

17 scal ed across interconnections? WlIl, we can't answer
18 that question yet w thout having the analysis done to
19  back it up.

20 So going back again to the integrated system

21  planni ng, evaluating what scenarios would we need any

22 sort of Ride-through capability fromany resource, not
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1 only inverter-based resources, to ne, is a very
2 critical step along the way.
3 MR. ROGERS:. Yeah. So again, focusing on -- nore
4 on specific inpacts, | guess, to generator owners and,

5 you know, speaking for -- you know, mny opinion on

6 OXE' s position, as well as a lot of the other G35 who
7 are connected to our transm ssion system we have a

8 pretty aging renewable fleet, specifically talking

9 about wind, in our part of the country. And answering
10 the question specifically, do you expect equipnent to
11 fail to neet the R de-through requirenent, the criteria
12 in Attachnent 2, yes. W have approxi mately 500

13  megawatts of wind that we own. Al 500 would fail to
14  neet the Ride-through criteria in PRC-029 as witten.
15 Looki ng at | EEE 2800 and PRC-024, that shrinks

16 significantly. One thing that does not change, though,
17 is still conpliance with PRC-029, even if you were to
18 make the nodifications and shrink the -- you know,

19 shrink the Ride-through zone to sonething a little bit
20 different, is rate of change of frequency. Wen the

21  equi pnent that we have installed and many others in our

22 part of the country was built, rate of change of
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1 frequency wasn't a design consideration. It wasn't

2 sonething that was tal ked about. There were probably
3 sone industrial standards that took things into account
4 for specific pieces of hardware, but to try and apply
S5 that to the systemas a whole and say that it's even

6 capable of -- to state, you know, with the rigor

7 necessary to denonstrate conpliance with the

8 reliability standard, that it's capable of performng
9 at any given rate of change of frequency, would be very
10 difficult to generate any such claimand be able to

11  stand behind it.

12 Now, that's not to state that it can't do -- you
13 know, do so. |It's obviously wthstood frequency

14 changes that have sone rate of change of frequency, and
15 it can do so. But what is that, how do you determ ne
16 it, and then how do you have evidence to denonstrate

17 that you' re capable of doing so is a whol e nother

18 question. And I'mnot -- again, this kind of cones

19 back to the uncertainty. How do you even determ ne

20 these things for this? You know, us as generator

21 owner, we're in a very difficult position with our

22 resources to try and be able to nake these

Scheduling@TP.One 800.FOR.DEPO
TP One www.TP.One (800.367.3376)



Technical Conference Day 2 9/5/2024
Page 49

[

determ nations, relying back on the CEMs to sone

2 extent. And then when you talk about the difficulties,
3 you know, with projects, hardware and software, and

4 everything else, that the projects were probably kicked
5 off alot of this stuff inthe late 90s -- md- to late
6 nineties -- with installation had taken place in the

7 early 2000s. GCetting those archive designs out, trying
8 to build up what these are actually capable of on

9 things that weren't necessarily considered at the tine
10 of building, and then presenting a GO wth an estinate
11 on what these things, you know, can actually performin
12 these -- you know, with these paraneters, such as rate
13 of change of frequency or frequency Ri de-through

14 capability, how long can we, you know, w thstand a

15 whatever, 4 hertz frequency change for -- you know, can
16 we do it for 6 seconds, can we do it for 3 seconds,

17 whatever the case may be.

18 And 1'mgoing to lean back a little bit on sone,

19  you know, sone different industry experience | have

20 working in manufacturing. So when you start tal king

21 about all these |egacy conponents that are in these

22  devices that were built a very long tinme ago, they were
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1 spec'd out to a very specific thing, right? Everybody
2 specs everything out. W gave -- you know, we gave the
3 requirenents to the -- to the OEM The CEMis then

4 going to give those requirenents to all their subs.

5 Those requirenments are what was built to at the tine.

6 There may be variations in conponents that are in
7  these things that are not necessarily -- we're not able
8 to account for today because they net the requirenents
9 that were given to all these subcontractors, everyone
10 that built your parts, but they're still going to

11 performdifferently on criteria that weren't accounted
12 for, and that's sonething that you were going to see

13 across the fleet on a lot of these things. So again,

14 it gets back to this concept of uncertainty with --

15 especially with these | egacy equi pnent. So | want to
16 be very careful to nmake sure that |I'mnot saying this
17 looking forward. This is about exenption criteria for
18 things that were built in the past, especially, you

19  know, kind of at the beginning of the transition, so to
20  speak.

21 So when you're | ooking at these assets that were

22 put in the ground, you know, say circa 2005, there's
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aspects of this that we can -- we're quite certain we
2 can conply with, especially | ooking at | EEE 2800 and

3 PRC-024 with the -- you know, with the bands as far as
4  frequency with your curves for frequency Ride-through.
S But there are other considerations that just aren't

6 necessarily accountable for and that we'd have to rely
7 on the OEMs to sonme extent to give us that information.
8 And, you know, kind of with sonme insight | have that

9 sone of that information is going to be very, very

10 difficult to state with certainty that, again, neets,
11 you know, again, back to what we're tal ki ng about here,
12 reliability standards, that neets the criteria to

13 denonstrate evidence of conpliance with a mandatory and
14 enforceable zero defect reliability standard. And

15 that's going to be very, very challenging for a | ot of
16 these ol der assets.

17 MR GUGEL: Well, that was a little | oaded. So
18 |1'mgoing to probably reserve ny comments until we get
19 to the legacy thing because | think that's sonething
20 we're going to have to deal with throughout all this,
21 but very nuch appreciate the coments that |'ve heard

22 so far. |I'mhoping at sone point we get away fromthe
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1 mndset of zero defect and start tal king about effects
2 on the system but yeah, let ne -- let nme reserve until
3 we get to the |legacy issue.

4 MR. YEUNG Okay. Thank you. Thank you. Can |
S5 get a tine check, Jam e?

6 M5. CALDERON: W have plenty of tine.

7 MR. YEUNG (Ckay, because we have three nore

8 questions and d

9 M5. CALDERON: There's plenty of tine.

10 MR. YEUNG  Ckay.

11 M5. CALDERON: (OFf mc comment.)

12 MR. YEUNG Ckay. All right. So the next

13  Question Nunber 4, | think, Dane, you alluded to it.

14  Again, thinking in ternms of what kind of exenptions

15 shoul d be allowed for frequency response -- | nean,

16 frequency Ri de-through capabilities. The question is,
17 for GO0s, what are sone of the difficulties you m ght

18 have in obtaining the data to assess your conpliance
19 fromthe CEMs? You know, what are -- you know, is it
20 avail able especially for |egacy equi pnent, as you sai d.
21 And again, the context of this question is about the

22 npeed for exenptions.
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1 MR. AHLSTROM So again, this cones back to what
2 is currently available on this, and what is currently
3 available is what was provided initially on build. So
4 we know what the -- if you look -- you know, so if you
5 look at a lot of this equipnent, it wasn't necessarily
6 eveninthe -- framed in the context of Ride-through

7 capability. But you're |ooking at, lack of a better

8 term tolerance bands, bands of operation this

9 equi pnment can successfully performthrough. You know,
10 and sonetines it's given in, you know, plus or m nus
11  percentages. Sonetinmes it's given in, you know,

12 absol ute hertz, whatever the case may be. But that's,
13  you know, that's what we have currently, so as far as
14 the difficulty in obtaining any further information, a

15 | ot of that is going to fall back on the OEMs to

16 provide this based on analysis of these -- of these
17 ol der -- of these ol der equipnent, the -- you know, the
18 conponents that went into it, how that -- how that

19 stacks up and what the outcone of that is.

20 So | don't think | can accurately speak to, you
21 know, what the -- what the technical challenges are
22 going to be because that's -- you know, that's not
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1 sonmething that I'mgoing to be privy to as far as the
2 efforts that are going to go into perform ng these

3 analyses or potentially testing, or sone conbination of
4  both, on these | egacy assets to determ ne what the --

5 what the capabilities are. But for us right now, you
6 know, the difficulty is that, you know, that

7 information doesn't currently exist in a |ot of cases,
8 especially for this -- for this very -- you know,

9 relatively speaking, for what we're |ooking at here,

10 ol d equi pnent.

11 MR. AHLSTROM Yeah. Jason wants ne to go next as
12 a GO, and then | can turn it back to himas an CEMin
13 this case, | guess, because, you know, look, this is

14 going to take a highly cooperative, collaborative

15 process between the GOs and the OEMs with regard to the
16 | BR devices we're tal king about across the board. And
17 we heard a lot of this yesterday, that, you know, the
18 |IBR are still on a very fast |earning curve, which

19 neans that we're going to continue to see dramatic

20 price inprovenents where they get cheaper and cheaper,
21 but it also neans that they are innovating nore on the

22 scale of electronics and software rather than on the
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1 traditional scale of generators as we know it, right,

2 which nmeans every three to five years, they're com ng
3 out with a whole new generation of inverters, in

4 particular, turbine -- you know, w nd turbines.

S So in other words, the whole -- all of the

6 engineering expertise of the CEMs is devoted to a new
7 product line, as we heard about yesterday, building for
8 that next product version. They don't have, you know,
9 their devel opnent engineering staff |ooking at the

10 ol der devices. They're |ooking at what the next one is
11  going to be. They've retired the test bench on al

12 this stuff once they've done that and taken that old
13  version out of production. As those of you who go

14 through the interconnection process, no, we have a

15 problemwth -- you know, | wouldn't call it a problem
16 It's an opportunity, | think, with IBRs that, you know,
17 if you had -- if you' re delayed for several years to
18 get through the interconnection queue, by the tinme we
19 actually get our, you know, our G A, the nodel of

20  equi pnrent we may have thought we were going to use is
21 no longer in production. W have a better one

22  available, but it's different, you know, with different
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nodel s and so forth.

2 But that's the reality, and that's the advant age
3 of IBRs is that they're innovating to respond to what
4 the grid needs and what the market needs faster than

5 we've ever done with conventional resources. But that
6 does create this challenge that, you know, how do you
7 -- especially with retrofits, | nmean, you have to -- |
8 think, by the way, it's beneficial to have a hardware
9 exenption process to encourage everybody to i medi ately
10 get started on |ooking at what are the inpacts wth

11  their OEM vyou know, rather than just you get to the
12 conpliance peri od where, okay, here's what | can do.

13 And then you say, well, that's -- you know, we think
14  you could do nore, and then you have to go back and go
15 to the CEM again, and it just delays the process and
16 del ays the inplenentation actually.

17 So | think 2800 with an exenption process nakes a
18 |lot of sense, but you have to be synpathetic that, you
19 know. We're not -- it's not easy to get the

20  engineering talent back on this. And then we got to
21  bal ance a plant, you know, the plant nodels that have

22 to -- or the GO s responsibility with sone ot her
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1 consultant or other in-house experts, you know. It's a
2 big deal to figure this out, you know.
3 Sol think I'lIl leave it there, Jason, and |let you

4 take a, you know, next crack at it. But the |ogistics,
5 the -- you know, the process of doing this and getting
6 those retrofits out to the field, you know, it involves
7 the OEMs as well as the G0s, and it's highly

8 conplicated. You know, you don't -- it's not a slam

9 dunk, whether it's software or hardware.

10 MR. MACDOWELL: Yeah. That's why | had himgo

11 first. Well put, Mark, you know, and | conpletely

12 agree, and nd to ne, you know, the question is well

13  founded about what the challenges are. | think it

14  certainly goes beyond just docunentation. And

15 docunentation is one elenent of it to | ook at what

16 those legacy units are capable of, and then, you know,
17 also realizing that those | egacy units were designed to
18 a particular fit-for-purpose formearlier nentioned.

19 And now we're | ooking at a, you know, a situation where
20 we need to have, you know, |ooking forward, a nuch

21  broader set of capabilities than that equi pnent was

22  necessarily designed for or tested for, nodeled for,
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1 ‘integrated for. And this is where that conmrunication
2 conmes in very -- in a very deep way as needed between
3 CO0s, CEMs.
4 And 1'Ill also say, froman OEM perspective, and

5 Arne pointed this out yesterday in the OEM di scussi on,
6 is that it's not only the CEM but it's really a matter
7 of all of the packaging of all the conponents, all the
8 equiprment, all the -- all the auxiliaries that the CEM
9 has to pull together in the wind turbine, in the solar
10 and battery resource, right, and any other resource for
11 that matter. Sanme thing with gas turbines, right, or
12 steamturbines. There's a whole bunch of conpl ex

13 systens behind the fence that have to be coordi nat ed.
14 And a big deal about that docunentation and

15 capability understanding is that sonme of those |egacy
16 units are sourced with equi pnent from conpani es that

17 maybe don't exist anynore or that have substantially

18 changed. So it trickles down or trickles up, however
19 you want to think about it, to understandi ng how do you
20 go back and reeval uate those | egacy systens for, you

21 know, all the conponents that naybe don't have

22 conpani es are around anynore, or at |east don't have
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1 docunentation for that old -- that ol der equi pnent, and
2 that may not exist anynore, right? So it is -- it is
3  nore conplicated.
4 You know, if we were to have a test bench that we

5 could test for that old equipnent, that woul d be easy,
6 but it's not easy to take an existing piece of

7 equipnent that's been in the ground 15 years or nore

8 and pull together a conplete test regine that typically
9 is done in a lab environnent where you have a | ot of

10 capability to replicate the grid. And many of, you

11 know NREL, CA, and there's other test facilities that
12 are out there for this purpose. That |ab environnent
13 and type testing environnent is there, fit for purpose
14  for perform ng thousands of tests under very specific
15 conditions. How do we replicate that in the field to
16 renew the capability that we want to do with a piece of
17 equi pnent that's in the ground, and, you know, and we
18 need to retest for another purpose that it was never

19 nmeant to do. So | think those are sone of the biggest
20 challenges, right? 1t's not only about docunentation.
21 |t's about the entire testing and nodeling process it

22 takes again, to show, hey, how could we be conpliant or
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1 not?
2 Now, that said, it's not that everything is going
3 to be all incredibly difficult. If it's a small change

4 that's needed, we can do sone sort of analysis in sone
S5 cases and say, okay, we'll have a sense whether it's --
6 it has a big inpact or not, but there still needs to be
7 that evaluation. And that evaluation, if you take any
8 OEMs fleet at tens of thousands to hundreds of

9 thousands of units, you know, depending on who, where,
10 what, how, it really does get, you know, a substanti al
11 amount of effort that's needed in that with resources
12 that are fully focused on neeting the needs of the

13  requirenents, PRC- 024, PRC-029, whatever it happens to
14 be, | EEE 2800, on new units alone. And we don't have
15 an unlimted nunber of resources to |look at both, so |
16 think that's the balance we need to strike. Thank you.
17 MR. SHATTUCK: Thanks, Jason. | think you're

18 last, right?

19 VMR. MACDOWELL: Was | last? kay.

20 MR. SHATTUCK: It seens |like the |ast question

21  mght be a bigger discussion, and we probably covered a

22 | ot of the next question. So | would say let's maybe
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1 be mndful of our tinme for this next question so we can
2 spend it on questions fromthe group and the final

3 question. So we'll go with our fifth question, which

4 s, what difficulties do generator owners have when

5 attenpting to coordinate their plant to successfully

6 neet criteria specified in Attachnent 2 of the draft

7 PRC-029? | think we all alluded to a lot of this so

8 far, so yeah, just keep it -- be m ndful.

9 MR. AHLSTROM  Yeah, very, very briefly. | think
10 the bottomline is all of the CEMs we're tal king about
11  are gl obal OEMs, part of the global supply chain. As
12 we heard yesterday, none of them have a product in plan
13 that would be conpliant with the PRC-029 curves. 28007
14 Yes, you know. So | think you have to look at this

15 froma supply chain on a global basis. [If anything,

16 we're trying to nove toward gl obal unified I EEE-1EC

17 standards, | think, for IBRs in the future because of
18 this global supply chain nature. And, you know, not

19 conplying with 2800 is not going to fly in terns of

20 being able to get the equi pnent we need and be in

21 production with this. And | don't -- | don't think the

22 advantage, if there isn't one, you know, justifies the
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di sruption in that and how nuch that woul d sl ow down

2 and increase costs for the U S. market on those

3 products as well. So it's just really not a -- not a
4 starter for ne.

S MR. MACDOWELL: | think | probably addressed this
6 inny last cooment as well. So | would |like to nmaybe
7  take the opportunity to talk a little bit about a

8 related subject on exenptions, particularly, because |
9 do think there's a big benefit to the exenption

10 process, specifically, in terns of the fact that

11  exenptions will get you a | evel of docunentation,

12 right, and understandi ng maybe what the gaps are, and |
13 think that is valuable. Exenptions also take effort,
14  right? Exenptions do take a certain anount of

15 capability to actually look into what the difference
16 maybe would be relative to what the old products are.
17 So it's not that you get a free pass even if you get an
18 exenption, but what you do get out of an exenption is
19 at | east an understandi ng of maybe where the gaps are,
20 right?

21 And that in itself for planners, for G0s, and CEMs

22 is valuable to understand what are the gaps in the
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1 performance that we see today based on the nodels that
2 were provided and integrated of the plant at that tine,
3 relative to neeting a certain requirenent, |ike the

4 R de-through of PRCG-029. So | think that's ny plug for
5 at least considering and having an exenption process in
6 place for frequency R de-through that allows us

7 visibility as to why we can't neet sonething.

8 MR. ROGERS. No, | think that was -- that was

9 quite well stated. You know, as far as the

10 difficulties in attenpting to coordinate the plant, you
11 know, it goes very much hand in hand with what we

12 tal ked about previously, having all the necessary

13 information, having the necessary paraneters, and, you
14 know, knowi ng all these things fromyour plant, top to
15 bottom to be able to run the appropriate studi es and
16 determ ne, you know -- you know, are they coordi nated
17  appropriately as per the draft standard.

18 | think, again, everything that was just stated

19 was very spot on as far as the need for exenption and
20 what that allows, and the benefits that that does

21  provide as far as, you know, having not just a bl anket

22 write-off, you know, can't neet it/ nove on type
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1 exenption, but having sonething where you really fully
2 docunent the known capabilities of the plant. You also
3 docunent the unknown capabilities because, you know, it
4 -- as we stand right now, and maybe this changes as

5 CEMs, you know, are able to develop nore information on
6 these | egacy pieces of equipnent, that'll shrink. But
7 right now, there are sone unknowns, and docunenti ng

8 those unknowns are -- you know, would be very

9 beneficial as well for anyone who's attenpting to

10 assess the reliability of the systemas a whole. And,
11  Howard, to get to your point just a m nute ago about,

12 you know, noving fromthat m ndset of zero defect,

13 mandatory enforceable, to | ooking at the inpacts of any
14 particular thing on the reliability of the bulk power
15 systemas a whole, | think the exenption criteria

16 really does help with that because it allows for what

17 information we do have, especially right now. \What
18 information do we have today right now that, by the
19 tinme that this -- you know, this standard gets filed

20 with FERC and then becones effective, you know, we'l
21 have -- we'll probably have nore information. The OEMs

22 are probably going to determ ne sone things, but we're
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1 still not going to have it all. But that will allow
2 for whatever in information we do have to start
3 imediately flowng, and | think there is real benefit
4  for that.
S You know, Alex, sonme of the stuff that he tal ked

6 about yesterday with those studies and everything, it

7 allows for further examnation within -- with that new
8 information on where the risks are, what are we seeing,
9 what's causing these issues, what other things -- you

10  know, what system c things do we have? Are there

11  things specific to this location that we can -- that

12 can be mtigated outside of this very specific issue of
13  frequency Ri de-through, and what things can be done to
14 address those nore systemcally? And so sorry, |

15 ranbled a little bit, got alittle bit off topic, but
16  building off of what the previous comenter said here,
17 1 think that that's -- you know, there's a | ot of

18 benefit in that.

19 MR, GUGEL: Yeah, | would agree, and certainly, at
20 | east personally, I'"ma supporter of trying to figure
21  out sone way of finding an exenption that woul d worKk.

22 | think as we get into the next question, we'l]l
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probably get into sone of the nore technical details on
2 that, and hopefully they haven't started the vat of tar
3 wth the feathers out there for ne when we get to that
4 topic. W'Ill see.

S MR. YEUNG Ckay. Thank you, Panel. Qur | ast

6 question hopefully will wap up a | ot of the things

7 that have been discussed, and | believe it will based
8 onthis last -- the responses to this |ast set of

9 questions. Last question, it's kind of |lengthy. |

10 don't know if everybody has the actual wording, so |I'm
11 going to read through it as clearly as | can, and then
12 kind of give a little kind of a summati on about what

13 the question's asking for.

14 So the question is, many commenters have said that
15 it would only be fair to grandfather existing

16 facilities and those in construction facilities -- the
17 ones that are already in the pipeline -- grant them

18 exceptions from Ri de-through requirenents due to the

19 cost of retrofitting, and we've heard a | ot of that.

20 O her commenters have said that their facilities have
21  an expected shelf |life of up to 030 years, neaning

22 there may be facilities in place well into 2050, and at
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1 that tinme, IBR penetration is expected to be nuch

2 higher, the systemw || have changed, and that they are
3 not able to conply with the requirenents that are

4 witten today, these PRC-029 requirenents. So how

5 shoul d NERC bal ance the burden on generators, the cost
6 burdens, who nmay be asked to incur large retrofitting

7 costs with the burden on the transm ssion owners, the

8 planners, in ny case, operators, who like certainty,

9 and the end use custoners from poor or unexpected |IBR
10  performance?

11 So in a nutshell, that question is asking about

12 really the -- there's going to be a lot of industry

13 costs, effort to neet the frequency Ri de-through

14 criteria, but there needs to be a bal ance between those
15 costs and the benefits they have to the system

16 reliability.

17 MR. GUGEL: Yeah, | would agree, and this is the
18 point at which I'lIl be able to lean in, | think, a
19 little bit nore. | do think we've got to carefully

20 construct sone exenption criteria because it only nakes
21 sense. The last thing we need to be doing is retiring

22  additional capacity out there when we know the margins
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1 are already tight at this point. So that's -- you
2 know, to ne that's off the table.
3 | think where it becones a little bit nore
4 difficult when you start sharpening your pencil is how
5 do you define "legacy?" |If |I've got a piece of
6 equi prent that's been out there for 15, 20 years, and |
7 do a software upgrade or a hardware upgrade, and have
8 the ability at that point to nmake a change, is it still
9 considered to be a | egacy piece of equipnent? Wuld I
10 be required to make sure that | can neet the new -- the
11  new requirenents, whatever they are, that we set up for
12 PRC-029? You know, at what point does a piece of
13  equi pnent no | onger neet the definition of "l egacy,"
14  but it has enough new pieces of equipnment that it's --
15 that it's considered to be sonething that should be
16  brought up to speed?
17 And then the other, | think, conplicating thing
18 that we have here is, you know, there is a significant
19 ampunt of generation that's in the queue right now,
20 especially offshore wind. There's sone sites out there
21  that they're tal king about being |arger than 2
22 gigawatts connecting onto the system which is just --
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1 | mean, it's huge. First tinme | heard about that, ny
2 eyes glossed over and | got very panicky. Wuld that

3 be considered to be in construction at this point if

4 it's in the queue, or would -- you know, would it also
S be that we need to take those generating units and nake
6 themconply with PRC-029? Those are the questions that
7 1 think we need to struggle wth.

8 At sone point, we need to draw a line in the sand
9 say, no new generation that's put in place, |BR based,
10 can be put in that doesn't neet this criteria. And

11  whatever the criteria that's devel oped eventual ly for
12 PRC- 029, you know, we need to nake sure that we've got
13 a date certain that says after this point, nothing new
14 can go on the systemthat doesn't neet the perfornmance
15 requirenents that we have in this. That's just ny

16  personal opinion. | know that creates a | ot of

17 docunentation issues for generator owners, for OEMs,

18 and trust nme, it's going to create a | ot of issues for
19 the auditors as they go out trying to figure out what's
200 what. But it's the right thing, in ny opinion, to do,
21 both making sure we have the exenptions for existing

22 facilities, but then also nmaking sure we've got a line
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1 in the sand that says, we know going forward that these
2 units will be able to performin a certain way.
3 MR. ROGERS: No, | think that was very well said.

4 You know, there's really nothing to disagree with that.
5 You know, I think we need to be careful, though, kind
6 of |ooking at the question specifically, when we start
7 using ternms |like "grandfathering in" and then, you

8 know, "cost of retrofitting,"” and things of that

9 nature. So grandfathering in, specifically, maybe |

10 woul d disagree with that concept, right? Like, if you
11 | ook at sonething and it was built prior to whatever,
12 you know, it's good, right? Just wave a hand, bless it
13 off and we're done with it, and | don't think -- |

14 don't think that's the case. | think, again, it gets
15 back to these very detailed exenptions. You provide

16 all the information you can about your equi pnent, and
17 you do the best that it can do to provide these

18 services, right, this frequency Ri de-through, this

19 voltage Ride-through, this, you know, wthstanding rate
20 of change of frequencies. You ensure that it can do

21  the best that it can do. You know, it's not just it's

22 old, well, let it run, it's good, that's fine.
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1 So | think, you know, we need to be careful

2 whenever -- you know, and speaking as a GO, we need to
3 be careful when we | ook at concepts like this. W need
4 to nmake sure that the equipnent in the ground is

5 performng at the best that it can do. Now, then |

6 think you also need to stay away fromterns, or

7 potentially stay away fromterns, |ike we heard a
8 little bit yesterday about |ike "nmaxim zation" and
9 "maximzing capability,"” and what does that really nean

10 because a lot of this stuff, again, you're |ooking at
11  very specific design paraneters that this stuff was put
12 in the ground with, and you need to ensure that you're
13 operating as such because, otherw se, you' re |ooking

14 at, you know, well, let's push it alittle nore, let's
15 push it alittle nore, let's push it alittle nore.

16 Wl l, now we're running risk of this equipnent,

17 and what's the bigger reliability risk now? 1Is it this
18 -- you know, and especially in sonme pockets of the

19 country. And naybe this is actually different in

20 different areas, but, you know, you're |ooking -- you
21 know, we're out here on where we're |ocated, on the

22 western edge of Eastern Interconnect, and we haven't
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1 seen alot of -- alot of the sane issues that nmaybe

2 have been witnessed to other places. So if we're

3 performng the best that our equi pnent can perform we
4 document our known -- our known issues, and we submt
5 those to the relevant people, who need to performthe
6 studies to see what is actually capable, and what we

7 need to be | ooking out for, and what el se we need to be
8 mtigating, you know, | think that's where this goes.
9 | don't think it's necessarily this grandfathering in
10 cl ause.

11 Al so, when we tal k about, you know, bal ancing

12 burden and retrofitting costs, and, you know, you've
13 got the burden on the TGs and the transni ssion

14 pl anners, and, you know, reliability coordinators,

15 whoever the case may be, and you're trying to bal ance
16 that with the cost of the GO to do stuff. Again, |

17 think at sone -- at sone point, you got to ook at this
18 froma GO perspective. The cost of doing business is
19 providing -- you know, being a reliable partner in the
20 bul k power system W have to do that, and we have to
21  do that best of our ability. And with this existing

22 equi pnment, as you've heard many people up here state,
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1 that probably involves exenption criteria to sone
2 extent. I'mnot sure | have nuch else to add. | think
3 we'll probably get sone better feedback specifically
4 fromthe CEMs on sone of this as well.
S MR. MACDOWELL: Yeah. Thanks, Dane and Howard. |
6 think that was really well said. | think going back to

7 quantifying the problemwe're really trying to sol ve,

8 the easy answer is, you know, don't |eave any

9 performance on the table that's easy to extract. If it
10 can, it should, right? A blanket exenption really

11 m ght have the unintended consequences of |eaving sone
12 performance on the table, so making sure, though, we're
13  understandi ng of those plants or those resources that
14 may have limtations. | think the bigger issue is

15 having visibility to when they do or when they don't.
16 And sone of the aspects of when these pieces of

17 equi pnent may not be able to neet sone of the

18 requirenents, especially Iike what we're tal ki ng about
19 in R de-through, are not necessarily visible in the

20 nodels that we have, right? And the nodel -- and this
21 is not only an IBR issue. This is an issue across

22 power system nodeling ubiquitously across the board.
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1 Synchronous plants have the sane issue. W don't nodel
2 the auxiliaries in detail in synchronous plants either.

3 W tend to |l ook at the power system s inpact of the

4  main power circuit and have a very rough estimte of

5 the Ride-through capability with those sinple Ride-

6 through protection curves that are overlaid, that

7 represent a ot of the capability.

8 Let's tal k about a thermal unit, for exanple.

9 It's the protection of the auxiliaries. 1It's the fuel
10 path in a gas turbine that is very conplex, a lot nore
11 conplex than the auxiliaries ina -- ina--inawnd
12 turbine or a solar inverter. Those have the sane

13 limtations, right? And | think it's that |evel of

14 understanding that is very inportant to have in terns
15 of what is the real reliability risk.

16 Anot her aspect that, you know, going back to the
17 di scussion you and | had, Mark, |ast week, really

18 trying to quantify those conditions that we're trying
19 to solve for, so whatever that happens to be, right?
20  Whatever curves that you |land on or whatever system

21 conditions that you're trying to |l and on, do the

22 honmewor k with understandi ng what the future system
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conditions look |ike, right? Understandi ng, you know,
2 there are different scenarios of future renewabl e

3 build-out, future |load build-out. Those are the system
4 conditions we're really trying to solve for. (oing

5 back to integrated system planni ng, again,

6 understanding what the inplications are for those

7 future conditions, and then understanding the

8 inplications of things |like Ride-through on that, and

9 having that serve as the guide to determ ni ng what

10 those curves really should | ook Iike.

11 Sone of that was done, to a certain degree, in

12 getting feedback in the process of 2800 fromthe regard
13 of having a future-Ilooking case or future-looking cases
14 to really get to the point of the problens that we're
15 trying to solve froma system needs point of view,

16 right? And that's why | think the process that we went
17 through in 2800, generally, was -- had a | ot of

18 feedback, and it was -- it really serves as a good

19 baseline for the problens we're trying to sol ve going
20 forward. But that said, | think what's m ssing in our
21  planning processes today is this viewoint of doing the

22  system anal ysis on these future cases to identify al
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1 of those systemconditions that none of us really have
2 had to plan for up to this point.

3 So | would say that is probably the nore -- the

4  Dbigger need than to really evaluating, hey, are we

S going to neet PRC-029 curve or not with system

6 equipnment? Do we need an exenption or not? Well, you
7 know, that's only getting us halfway to the reliability
8 issue and really mtigating that reliability issue at

9 hand. That's ny opinion. Thank you.

10 MR. AHLSTROM Yeah. This question was added

11 actually to the question list late | ast week, and ny

12 initial inpression was that this is a real red herring
13 question. You know, | think it actually applies nore
14 to conventional resources than it does to IBRs, to be
15 quite honest. | nean, everything we said -- asked in
16 this question applies to what about the -- you know,

17 the thermal fleet in 2050, right?

18 As | pointed out, you know, we're on a very fast
19 learning curve with IBRs. There's a |ot of reasons why
20 even though it -- they may have an engineering life of
21 25 years or so, we're actually replacing inverters nuch

22 nore frequently than that. W're doing a | ot of, you
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know, repowering of wnd plants nore frequently than
2 that. There's lots of drivers because the technol ogy
3 keeps getting better, nore capable, and | ess expensive.
4 So when we re-contract it or whatever, we'll put in the

5 next version of equipnent to get, you know, nore energy

6 into the next contract or whatever, you know.

7 There's lots of drivers for this, not just

8 incentives by the way, but other business reasons why
9 we're actually -- like with a battery storage plant. |
10 nean, you're -- alnost the entire life of the plants,

11  you're upgrading with additional storage in there to

12 maintain full capacity and, you know, upgradi ng

13 inverters as well. So equipnent is going to be

14 repl aced/ repowered much nore quickly with the IBR fleet
15 than it is with a conventional fleet. Wen we do

16 replace it, we can't -- we won't be able to buy an

17 inverter that's not conpliant if we force the OCEMs

18 toward 2800 here and what we're doing here.

19 So wi thout question, you know, | agree wth Howard
20  that, you know, when we repower, that we should be in
21 full conpliance with that, and | agree with Howard very

22 nuch that, you know, we also have to | ook at bal anci ng

Scheduling@TP.One 800.FOR.DEPO
TP One www.TP.One (800.367.3376)



Technical Conference Day 2 9/5/2024
Page 78

1 resources and all that. | think we're going to see a
2 |ot of innovation on that fromthe |IBR side as well

3 wth the |longer duration storage side that we can't

4 predict by 2050. It's not like we're going to stop

5 looking at what new standards are becom ng necessary

6 between now and then, you know. We wi Il probably have
/7 additional standards that apply to this and additional,
8 you know, things we try to do to inprove the fleet,

9 both conventional and | BR

10 And | nust say, this concept and the question

11 about inposing a burden on transm ssion owners and

12 transm ssion planners, this is what TOs and TPs do is
13 they -- the reason they get a regulated return and

14 always have in all the decades of therno fleet is to
15 reliably and economcally deliver the energy fromthe
16 generators to the loads, right? Wy would it be any
17 different with IBRs, you know, but | have very little
18 synpathy on this burden part of the question.

19 But, you know, fundanentally, | think, as I

20 pointed out, with the technol ogy going on here and our
21 path toward additional capabilities and |IBRs, including

22 grid-formng capabilities. The thing to do is to build
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1 your way past this so that the future IBR fleet, which
2 wll dwarf the size of the current legacy IBR fleet, is
3 highly capable and wll support an entire grid with the
4 grid services and the bal anci ng services and everythi ng
5 we need to maintain reliability, which is what we're

6 all here for. And it serves the IBR interest in no way
7 whatsoever if this creates reliability problens or has
8 any reason why we woul d sl ow t he depl oynent of new

9 technologies to the grid.

10 Sol'll leave it at that, but, you know -- you
11 know, | don't -- | don't think -- even | don't think
12 that it's wwse to be thinking that, well, we have to

13 have a hundred percent IBR fleet by 2050 or anything

14  |ike. W have to coexist with other resources,

15 including | egacy resources, including thermal

16 resources, you know. So | think we can do that, and I
17 think that I BR should be expected to step up to the

18 plate by going PRC-024 to the | EEE 2800 curves, and do
19 what they can with the capabilities, you know, that are
20 reasonabl e and cost effective, and can be -- can be

21 deployed, and get it out there and do the right thing.

22 So I'll leave it at that.
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1 MR. GUGEL: Yeah, Mark, | would kind of add into
2 that that | think that word "burden” was just a little
3 bit msleading there also. W've talked a lot, and I'm
4 going to stray away, | think, a little bit fromthe

5 panel here, but we've talked a | ot about the

6 Jlimtations and stress at that point. There are sone
7 really good advantages that inverter-based resources

8 can add to reliability. And | think as we go forward
9 and understand that, the fact that they can react nuch
10 quicker to system di sturbances and be able to danpen
11  those di sturbances quicker, we're going to find that
12 there are sone advantages those resources have that we
13 could never get out of the conventional fleet.

14 And so | feel alittle bit disappointed that, in
15 sone respects, we've concentrated on the negative

16 yesterday and today.

17 MR. AHLSTROM  Yeah.

18 MR. GUGEL: There really are sonme good, positive
19 things that are going to conme out of this.

20 MR. AHLSTROM Yeah, and in ny coments, | alluded
21  Dback to what we did on the ERSTF and so forth. You

22 know, there are quirks of conventional resources that
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1 we're very used to because we've been dealing with them
2 for a hundred years, right, you know, like, after a

3 disturbance. Do you really want a really sl ow

4  respondi ng resource where you have to inject a whole

5 lot of energy to get it back up to 60 hertz? No, you

6 know, that's not an advantage of inertia. The recovery

7 is slow. It's mnd-boggling is slow conpared to what
8 |IBRs can do. In fact, with IBRs, now we have to worry
9 about, well, how fast do you want us to be because we

10 don't want to be too fast. W create instability. |
11  get it, right? But that's what we have to work out is
12 there's advantages of all the technologies. W have to
13 figure out howthey fit together for system benefit.

14 MR. MACDOWELL: One thing I'd like to just

15 conclude with, and on a positive note, right? | think
16 we all recognize that there are big challenges that we
17 need to overcone. And these challenges, fundanentally,
18 are the fact that we're a victimof our own success,

19 right, and it's a good thing. The fact that we're

20 seeing a lot of the change that we're seeing in the

21 transformation really going towards neeting bigger

22 goals, to neeting policy needs for planning,
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1 decarbonization goals, a hundred percent of sonething
2 by sonetinmes, sonehow just go do it. Well, the do it
3 part is actually, you know, what we're really

4 struggling with right now How do we actually nmake

5 that happen?

6 And I'd |1 ke to offer maybe, you know, nmaybe sone
7  platforns of discussion to consider where we can help
8 each other. And those platforns many of you are

9 already engaged in. First of all, want to congratul ate
10 the Drafting Team first of all, for really a job well
11 done and understandi ng how to wade through all these
12 jssues, but also want to congratul ate the work done by
13 the NERC IRPS, the Inverter-Based Resource Performance
14  Subcommttee |l ed by Alex, led by Julia Matevosyan, |ed
15 by Ryan Quinn in the past, and, you know, a |ot of

16 input and really great discussion to understand what
17 the issues are and how do we mitigate them

18 And one of the things that we're doing in ESIGin
19 the Reliability Wrking Goup, specifically, and I work
20 with Mark with ESIG and | ead that working group with
21 Julia Matevosyan, is understanding the inplications of

22 the gaps today, solving the chicken/egg problem of how
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do we get the technology that we need in -- not only

2 installed in equipnent, but deployed on the grid

3 through requirenment standards, markets, mechani sns that
4 wll actually get these performance characteristics in
5 the grid, get them deployed. And oh, by the way, we

6 need to keep everyone whole in order to do that. W

7 can't break, you know -- the need to actually have

8 these elenents still being profitable enough so that

9 there's investnent that wants to continue going forward
10 in these projects. Oherwise, we're going to, to go

11  back to your point, Howard, to have a resource adequacy
12 issue on our hands.

13 So that's the very tight bal ance, keeping all of
14 these things together, and recognizing that when OEMs
15 build this equipnent into the capabilities, they're not
16  building that capability to their inmmedi ate custoners
17 necessarily, right? The generator owners have a very
18 specific need to install equipnment and make noney by

19 the revenue that is given sinply selling power. And in
20 order to do that, we need to nmake sure that you can

21  optimze the output and stay online, don't get

22 curtail ed.
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1 So that's the real genesis of the KPI that the

2 developers really need to maintain, but oh, by the way,
3 we also need to do all of these things to keep the grid
4 stable. So that's a very different elenent, a very

5 different aspect of how CEMs need to give that new

6 technology to the grid conpanies, right, which are, you
7 know, fundanentally the custoners and the constituents
8 of -- downstream of the generator owners.

9 So really, having that transfer function of

10 technol ogy devel opnent from OCEMs all the way through to
11  grid owners, operators, developers, that's a transfer
12 function that is becomng nore difficult to have,

13 right? But also, we need to do things, to ne, in a way
14 today that denonstrates the capabilities of the new

15 technology. And this is where we are with ESIG and the
16 d obal Power System Transformation Consortium where we
17 are looking at the capabilities of inplenenting grid-
18 formng capabilities and nmaking sure that we have good,
19 sound, robust nechanisns in place to denonstrate those
20 capabilities of grid formng on the grid, show ng the
21  benefits through denonstrations across the grid, but

22 also show ng that we're not going to have any
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1 unintended consequences of oscillations/interactions

2 petween the grid-formng technology to the grid-

3 follow ng technology, grid formng to other grid-

4 formng resources, grid formng to synchronous.

3) And those are the types of things | think we need
6 to invest in across the comunity, across OCEMs,

7 devel opers, systemoperators, utilities, regulators,

8 and | really want to thank Mark for your participation
9 in that, and, Mark Ahlstrom for your |eadership in the
10 -- in the Council we have in order to institutionalize
11 that. And then that feeds back into the integrated

12 system planning work that we're doing with that as

13 well. So we'd like to invite others that would like to
14 know nore about the ESIG and GPST activities about

15 maybe what we can | earn together and then have real

16 foundational elenents of what problens are we trying to
17  solve and what regulatory inpact do we want to have

18 with, you know, understanding howto actually get the

19 depl oynent of what we need.

20 MR. SHATTUCK: Al right. Do we have tine for
21 questions. Yeah, | think we have a half hour for
22 questions. W'Ill do the roomand alternate with Sli do.
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1  Mani sh has al ready junped up.
2 MR. PATEL: So this is not a question. |'mnot
3 even sure what |I'mallowed to advocate or not as an
4 EPRI enployee. I'mstill learning that.
3) (Laughter.)
6 MR. PATEL: So this is from-- this is from Mani sh

7 Patel with couple of degrees in electrical engineering
8 and sone experience in industry. But | think --

9 seriously, | think sone of this has been subnmtted as
10 EPRI comments in witing wwth various drafts of the

11 standard and all that.

12 But let's take a step back. Wiy are we here at

13 the technical conference, right? So PRC 029, as

14 witten, allows exenption for I egacy |IBRs with hardware
15 J|imtations, right? W don't know if that poses risk
16 to the systemor does not, yet to be determned. If it
17 does pose a risk to the reliability of the system then
18 we are going to figure out a solution. It may be a

19 solution that calls for, you know, retrofitting |IBR

20 It nmay be a solution that is out on a transm ssion

21  synchronous condenser, [inaudible 01:31:07], nane it,

22 right? W don't know yet.
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1 The only reason we are tal king about frequency

2 R de-through is for two reasons. One, PRC-029 curve,
3 as proposed, are very stringent, and there is no

4 exenption to legacy IBRs. | have worked in the

S industry for sonme tinme now. Nunber of tines fault

6 happens on the systemare nuch nore the nunber of tines
7 frequency deviates significantly. Even yesterday, |

8 think Al ex's presentation, none of the events caused

9 the frequency to deviate by the magnitude and for the
10 duration that we are tal king about in PRC 029, right?
11  But | was a protection engineer for living for sone

12 time, and, ny god, lightning strikes and line trips,

13 very conmon. Snake clinb sonewhere it doesn't need to
14  clinb, sonething trips, right? Voltage sags nuch nore
15 frequently than the frequency deviates from nom nal .

16 So PRC-024 went through a revision just about

17 couple of years ago, right? The intent at the tine was
18 to clarify that nonentary cessation is not all owed.

19 Even then that Standard Drafting Team did not think

20 that we have to wi den the frequency curves, right?

21 Just two years ago, we went through 2800 exercise. |

22 mentioned this. | was vice chair. W had no
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1 justification that | EEE 2800 frequency Ri de-through

2 curve is needed. Were it ended up comng fronf? |EEE
3  1547? \Were it canme, 1547? | think California Rule

4 21.

S So when we were discussing frequency Ride-through,
6 we were thinking about future grid. W don't know W
7 don't have studies. W talked to a |ot of solar folKks,
8 and they said, yeah because they have to conply with

9 1547. They wll have IBRs that will conply with, you
10  know, frequency Ri de-through curves. So then we talk
11 to wnd OEMs -- sone of themare in the room-- and

12 say, well, look, we would |like to keep this sinple.

13 1547 already uses this frequency Ride-through curves.
14  Why can't we use it for transm ssion? After sone

15 conversation we | anded on that. That sounds like a

16 good idea. So now, two nore years go by, and then PRC
17 029 cones al ong, and we have an even stringent, right?
18 | tell you, | think what Mark suggested earlier,
19 if we hold all legacy IBRs to PRC-024 Ri de-through and
20 all new IBRs to | EEE 2800 Ri de-through, then this gives
21  the certainty -- | think Howard nentioned earlier --

22 this gives the certainty to system pl anners what
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1 equipnment will be able to do based on in-service date.
2 W have to decide what is |egacy and what is not
3 legacy. That's right. That's still -- that's still a

4 question. But | think going forward, to ne, it |ooks

5 like all legacy IBRs, PRC-024, that standard was in

6 effect anyway, right? Those plans are supposed to neet
7 that anyhow. But one has -- even two years ago, the

8 PRC-024 Standard Drafting Team said we need nore than

9 PRC-024 curves. | EEE 2800 | anded on whatever because
10 of 1547. | just don't see why we need to go one step
11 further. So anyhow, | think that brings a | ot of

12 certainty.

13 Now, on a lighter note, | EEE 2800 and PRC- 029,

14 it's very difficult for a tongue to say. | think al

15 the powerful people are in the room Wy don't we say
16 | EEE 2800 and PRC 2900. Very easier, you know. Can we
17 renunber the 029?

18 (Laughter.)

19 MR. PATEL: You know, just nove zero fromfront to
20  the back and add one nore? It's free.

21 (Laughter.)

22 MR. AHLSTROM Let ne just say, | very nuch agree
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1 wth you. | think PRC-024 for |egacy assets is
2 actually just fine, and, in fact, with IBRs, right,
3 we're actually looking at it as a Ride-through
4 standard, nore stringent than, | say, it's viewed for

S5 conventional resources, right? So | agree. | agree.

6 That would be the sinplest thing that woul d save NERC,
7 and all the conpliance folks, and all of the OEMs, and
8 all of the G0s a lot of tinme and effort that could be

9 better used to put, you know, |EEE 2800 into the new

10 generation of equipnent nore quickly and deploy it nore
11 quickly, right? And that was the argunent | actually

12 made in ny witten points.

13 You know, on the other hand, | think the exception
14  process with 2800 is another good approach. It's nore
15 tinme consuming. It's going to slow down. It's going

16 to create, to be honest, a lot nore work for NERC,

17 especially with the other non-1BR resources coning in,
18 you know, under the new definitions of who's subject to
19 conpliance. That's going to be a |ot of work for NERC,
20 | think, you know. So | think you could sinplify it by
21  just sticking wwth PRC-024, but I'mperfectly fine with

22 2800 plus an exenption process as well.
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1 MR. GUGEL: Yeah, the only thing that | would add
2 to that, and this point was brought up yesterday, is

3 that 024 is not a Ride-through standard. 024 just does
4 the set points. And so, you know, if you need

5 requirenents for Ride-through, you really do have to go
6 alittle bit different.

7 MR. AHLSTROM M point Howard, | think the IBR

8 comunity actually ends up interpreting it as a

9 performance Ride-through standard, right, because wth
10 electronics, what's the difference between protection
11 equi pnent and IBR is when you really get down to it,

12 right? So all I"msaying is if you applied it as a

13 Ride-through standard to IBR, | think the IBR conmunity
14  would be fine with that, and it would actually woul d

15 exceed what you're doing wth conventionals.

16 MR. GUGEL: The only -- man, | hate to put on ny
17 conpliance hat.

18 (Laughter.)

19 MR. GUGEL: The only issue that we have there is
20 you've really got two communities in the |IBR area.

21  You've got the one that is traditional generator

22 owner/operators that are with traditional utilities and
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1 understand NERC standards, and do that application.

2  You've also got nowinto this organization, financial

3 institutions that would just |look at the letter of the
4 |law as opposed to what was actually intent behind that.
S And | think the issue for us is going to becone

6 enforcing PRC-024 as a Ride-through standard when it

7 doesn't necessarily state that in the standard, but it
8 just says that your set points and your protection need
9 to be at a certain |level.

10 So | agree that the curves for -- as we start to
11 | ook at things and start to interpret how | egacy and

12 future things should go in, | think that,

13 traditionally, nost fol ks have consi dered PRC- 024

14 curves where they want the operating limts to be and
15 the constraints to be on there, other than the fact

16 that there were sone that interpreted that curve that
17 if it was outside, it was a nmust trip as opposed to

18 can, you know. And | think we've gotten that

19 m sunderstandi ng strai ghtened out with nost folks.

20 | do think there's still that |earning curve, and,
21 potentially, the concern that nmay be out there that

22 folks that haven't traditionally been in the NERC real m

Scheduling@TP.One 800.FOR.DEPO
TP One www.TP.One (800.367.3376)



Technical Conference Day 2 9/5/2024
Page 93

[

woul d not interpret PRC-024, the letter of that, to be

N

a performance standard, but instead just a setting
3 standard.
4 MR. AHLSTROM  Agreed. But | nean, couldn't you

5 put the PRC-024 in as the |legacy nust conply with PRC

6 024 as conpliance -- as a Ride-through standard into
7 PRC- 0297
8 MR, GUGEL: Yeah, | think that's potentially a

9 path forward, at |east |ooking for sonme of those curves
10 and when you're tal king about exenptions. | do think
11 there's a potential there, yeah.

12 MR. YEUNG Ckay. W'Ill take the question from

13  the room

14 MR. KOERBER: Arne Koerber, GE Vernova Wnd. The
15 topic of this panel discussion was exenptions.

16 Yesterday, we nentioned a few things that make it hard
17 for us to sign up for not being able to do sonet hing.
18 And to enbark on a product devel opnent, even if the

19 product is retrofitted, with the sole intent of finding
20 a roadbl ock where we can't do it.

21 In the discussion today, we went back to a | ot of

22 -- we discussed a |lot of, oh, we need docunentation
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1 that allows a -- | don't know -- I'Il call it a sem -

2 public design review of why we can't do sonethi ng, and
3 thisis -- thisis a real question. |[|'mnot saying

4 this to nmake a point. Any thoughts fromthis panel on
5 how you would structure an exenption process that

6 doesn't rely on CEM saying we cannot do this? Like,

7 how would -- how would you structure an exenption

8 process, again, that doesn't -- that doesn't go back to
9 proving sonething can't be done, which we have concerns
10 with.

11 MR GUGEL: ['Il start with this, and | think sone
12 others mght be able to lean in on this, too. You

13 know, we struggled through this sanme i ssue when we

14 started tal king about cold weather and design

15 paraneters for units as they get down to extrene

16 tenperatures, whether they're low or high. And

17 basically, what it came down to was producing design

18 paraneters, what was the unit designed for and having
19 that there. | think if you can pull out that

20 information and say, |look, this unit wasn't designed to
21  Ride-through a particular frequency, wasn't designed to

22 Ride-through a particular voltage because this was the
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specifications for that unit at the tine, that would be
2 adequate docunentation as opposed to trying to prove a
3 negative. And |I'mjust speaking for Howard at this

4 point. But | think having the design paraneters and

5 that information to lean on is probably the best

6 docunentation rather than sone sort of a -- of a test

7 that says, hey, look, | tripped, so | know that it

8 can't do that.

9 MR. KOERBER: Just to nmake sure | understood

10 correctly. So you would be saying all maxi m zation

11  always goes up to the originally-stated capability from
12 potentially many years ago, but there would be no

13 intent to go beyond that?

14 MR, GUGEL: | would say that, yes, that basically
15 -- well, if you did nodification to the plant that you
16 knew woul d take it in a different way, that you' d have
17 that docunentation also, but, you know, if a -- if a

18 plant wasn't designed to do X, you can't expect it to
19 perform X t oday.

20 MR. ROGERS: Now, that |ast point you got to is

21 kind of what | was going to get to as well, and I think

22 that that would be very inportant in the docunentation
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process, the exenption process, is not trying to prove
2 the negative. |It's stating the positive and it's

3 clearly comunicating the positive, and there may be a
4 whole | ot of unknowns, especially when |I'mtalKking

5 about, you know, sone of the fleets that -- you know,
6 that OGE owns, the stuff was put in the ground, again
7 like 2005. It was designed in 2000, or, you know,

8 probably '"98, '99 is when the design process on a | ot
9 of that started. W don't know these things. W

10 wouldn't be able to state these things. And even if we
11  did sone type of testing on one of these units, one,

12 may fry the unit, that's bad, what do you do, hook it
13 up to the next one and try the next unit? That sounds
14 |ike a bad idea.

15 O if you're able to performsone type of

16 sinulation, say you do get enough paraneters to do

17 sonething, is that representative of ny fleet? You

18 know, these things have been in the ground for 20

19 vyears, one of thenmls been on top of a hill in Wstern
20kl ahoma, one's been on the bottomof a hill. The

21  one's been in the shadow of the tower, one's not, you

22 know, | nean, and degradation of electrical conponents

Scheduling@TP.One 800.FOR.DEPO
TP One www.TP.One (800.367.3376)



Technical Conference Day 2 9/5/2024
Page 97

1 over tine is a very real thing. And | think that has
2 to be very clearly comuni cated, and |'m gl ad that was
3  brought up so this can go on the record for the

4 Standards Comm ttee and everyone else who's drafting

5 this to understand.

6 It's very inportant that we don't try to prove the
7 negative with this exenption process. W state the

8 positive. W state what we can do and not hi ng nore.

9 |If there are things maybe that the standard tal ks about
10 that we're not capable of doing, address those

11  specifically as unknowns, you know. Don't |eave the
12 fill blank, right? State, you know, this is an

13 unknown. This was not designed with this paraneter or
14 with this capability in mnd. Does that nean it can't
15 do it? No. That neans we don't know what it can do.
16 And | think being -- stating that and being very cl ear
17 about that is very inportant for the exenption process,
18 one, to be sonething that's workable, but also be --

19 provide the maxi mnum val ue. Thanks.

20 MR. YEUNG Thanks. We'Ill go online.

21 M5. CASUSCELLI: Al right Thank you. Yeah, we

22 have a nunber of questions online. So the first one
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1 is, if the protection at inverter term nals does not

2 conply, could the GO submt an exception w thout

3 dynam c analysis. Asking because of

4 effort/availability of nodels.

S MR, GUGEL: | want to nmake sure that | understand.

6 Are you talking -- are they tal king about the

7  protection -- the protection systemof the units? Are
8 they tal king about the design? |'mnot sure that |
9 understand. If you're -- if you're talking

10 specifically about the protection system | would

11 struggle figuring out how a protection system coul dn't
12 be nodified for that specifically if you're -- if

13 you're just tal king about that. [If you're talking

14 about how the unit actually perfornms, that's a

15 different conversation.

16 M5. SHAH. | can probably add sone color to this.
17 This com ng fromone of ny SMes. Wat we are trying to
18 understand is can we skip the dynam c nodel effort,

19 especially for operational sites where these nodels are
20 not available to us easily. That's pretty nuch what we
21 are trying to understand, that can the EMI nodeli ng

22 part, if we don't have the nodels, can we skip that
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1 when we are submtting exenptions, or we are seeking
2 exenptions on sone of those nodels, which we don't

3 have, are not available fromthe OEMs.

4 MR. GUGEL: Yeah, |'d have to further understand
5 the requirenent for an EMI nodel in that -- in the
6 exenption, so no. Is that requirenent in there for the

7 voltage side for the exenptions?

8 M5. SHAH. Yeah, frequency,

9 MR GUGEL: And if it's not, |I'mnot sure --

10  nobody's tal ked at this point about -- at |east |

11 haven't heard anything yet -- about specifics about how

12 that exenption woul d be designed for the frequency
13 side. So, | nmean, it's a good question, but nobody at
14  this point has proposed a requirenent or not a

15 requirenment for EMI studies.

16 MR. PATEL: May | -- may | chine in real quick?
17 MR GUGEL: Yes.
18 MR. PATEL: So | think this question is nore

19 appropriate for voltage Ri de-through capability than
20 frequency, right. So capability frequency shoul dn't
21  change a whole | ot between the termnals of inverter or

22 wind turbine generator on the high side of the plant.
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1 For voltage, there is actually a paper that is up for

2 approval by RSTC, witten by NERC System Protection and
3 Control Working Goup, that actually shows one nethod
4 to use instead of EMI nodel to nmake sure your voltage
S5 settings at inverted termnals. And it does not --

6 does not require EMI. You can do basic power flow It
7 is a bit conservative and shows, you know, one way to
8 evaluate your voltage settings conpared to the

9 requirenents of the POV

10 MR. SCHM DT GRAU:. And also to add, | think it's
11 also inportant that the OEMs take accountability and

12 provide attestations on that because certain equi pnent,
13 you can nmaybe do it for voltage w thout any studies.

14 But | also know from Vestas product, you wll have to
15 do sone kind of studies because of so many dynam c

16 factors. And you can have protection settings on

17 voltage that is set way bel ow the PRC-024 or 029 curves
18 in your equi pnment and still conpliant -- conply at

19 plant |evel.

20 MR, GUGEL: Yeah. | think a positive that cones
21  out of everything that we've tal ked about for the

22  exceptions process is it forces comrunication. | nean,
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1 you're now basically enforcing a conmuni cati on between
2 the OEMs, the generator owners, and the transm ssion

3 side to make sure everybody understands the paraneters
4 on that as opposed to nmaybe assum ng things that we've
5 done in the past.

6 MR. SHATTUCK: And just to naybe add to Howard's,
7 you know, through the alert process, we've had quite a
8 bit of difficulty getting the extent of condition of

9 what's out there. And an exenption process |like this,
10 again, forces it so then we know what's out there,

11 right? And it's docunented and through a really fornal
12 process, so it is a benefit. Let's naybe do one nore
13 online. W did two in arow? Sorry. You were kind of
14 both. We'Il do one nore online.

15 M5. CASUSCELLI: Al right. 1'mgoing to ask this
16 one. \What level of time and effort m ght be saved by
17 adopting the consensus devel oped under | EEE 2800 r at her
18 than devel opi ng new requirenents under PRC-029?

19 MR GUGEL: | think that's sonething that the

20 Standards Conmttee and the Drafting Teamw Il have to
21 take under advisenment as they go forward, but at |east

22 at this point, they've had a couple of rounds of this
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1 going out. | think the conversations that we' ve had

2 yesterday and today are providing sone clarity in

3 particular areas that have been raised for sone of the
4 questions. And so | think all of this in context is

5 going to be sonething that would be hel pful for them
6 MR. YEUNG Let ne just -- as a noderator, that

7 was one of our concerns, you know, trying to get sone

8 clarity because The Drafting Teamw Il have to -- well,
9 the Standards Conmittee will have to, you know, nake
10 that assessnent. | think Mark has sone good data, you

11 know, conparative data. Hopefully we can get sone nore
12 in our process, but that's absolutely sonething we're
13 going be | ooking at, you know. \Wat are the benefits
14 of wusing 2800 versus 0297

15 M5. SHAH. Thank you. Ruchi Shah from AES C ean
16 Energy. First of all, | want to start with sonme of the
17  suggestions that were given today about PRC 029, what
18 possibly can be done as a resolution. And in ny

19  opi nion, what Mani sh suggested, Mark suggested are

20 great suggestions, sonething that |1'd highly recomend
21 considering as an option to nove forward with the

22 standard.
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1 A consideration or a question fromny end is, as

2 we are discussing how exenptions shoul d be provided, a
3 question that we have is, do we have the manpower from
4 OEM perspective, utilities' or entities' perspective to
S5 support these exenption efforts as well, and where we
6 drawthe line wwth legacy. | think at this point in

7 time, as we hear yesterday fromthe CEMs, if 95 percent
8 of the CEMs cannot neet PRC-029, isn't everything right
9 now considered | egacy because we really can't neet PRC
10 029 with the existing technology? So that's ny bi ggest
11  question. Do we have the manpower? Can we consi der

12 everything |l egacy until we get to a technol ogy point

13 for frequency Ri de-through?

14 MR. AHLSTROM | would -- | would just say that

15 working wth the people in NextEra, who do a great job
16 of maintaining a huge fleet, the answer is no. Even if
17 Next Era does not have the manpower to actually do this,
18 we'll find a way to get done what has to be done as we
19 always do. But yeah, the pool of people that really

20 are available to do this, the consultants that are

21  needed to provide the nodels, you know, the plant

22 nodels side is very limted. You know, all these
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1 things are in very short supply, you know So that's

2 going to consune -- conpliance with this will consune a
3  huge amount of the resources on the OEM pl ant

4 operations side for at |east two years, you know, even

S if it's software only, right, on the best case.

6 Soit's a biglift, but, you know, | do think that
7 that's what has to be done. You know, we'll conply.
8 W'IlIl find a way to do it. But it -- | am concerned

9 that it pulls a lot of the OEM engi neering resources
10 away from speeding up the buil d-your-way-past-this-

11  with-better-equi pnent side, and it will delay the

12 availability of sonme of the next generation of the

13 technol ogi es that we nost want and woul d be used for
14 any of the re-power's replacenents, you know, to get us
15 to a nore conpliant fleet nore quickly. So I think we
16 have to weigh that, what's the right bal ance between
17 how much resource do we put into the old installed

18 fleet versus accelerate the new fleet, right?

19 MR GUGEL: | would provide a -- | don't want to
20 put words in your mark -- in your nouth, Mark, but I

21 think I'd provide a bit of a caveat. That's assum ng

22  that you use the existing curves that are provided in
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1 PRC-029. Maybe a question back to you would be, if
2 instead the | egacy stuff |ooked nore |ike PRC 024,

3 would you have as nmuch of a manpower issue --

4 MR. AHLSTROM  No.
S MR. GUGEL: -- of providing that information?
6 MR. AHLSTROM Oh, no. As | -- as | have

7 docunented in nmy comments here, you know, we have 9, 000
8 turbines, four CEMs for the current PRC-029 draft. W
9 have about 6,000 turbines, two OCEMs if we go to 2800.
10 And we have virtually nothing if we, say, conply with
11  PRC-024. W got 200 negawatts. | nean, it's one

12 plant, one OEM It's nothing. So | think that' it's
13 conpliant.

14 MR. GUCGEL: The caveat there is, it depends,

15 right? Whatever curve you choose on that is going to
16 -- is going to basically determ ne the anmount of

17 manpower that'd be required on the OEM side and on the
18 generator owner side to provide that docunentation.

19 M5. SHAH. And | agree with that. | think ny

20 question was nore, if we go with the existing PRC 029
21 and we have to work towards exenptions, upgrades,

22 that's where | would speak for C ean Energy as well.
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1 W are concerned about having the skillsets and the

2  manpower to support this, while we are also at a future
3 looking -- forward | ooking, how can we ensure this risk
4 is mtigated and we are reliable.

S MR. MACDOWELL: Yeah, and | think, you know, well
6 said, Mark. | think that the biggest inpact on

7 evaluating the capabilities on the GO and the OEM but
8 there's also, again, with ny ESIG hat on, there's also
9 a bigger, broader inpact on capability even with the

10 systemoperators and utilities that have to reeval uate
11 this as well. So there's -- it's not only on the GOs
12 and CEMs, but it's everyone that has to reeval uate

13 that capability that needs to go through the

14 interconnection process again, or even determ ne

15 whether there's a material change, right?

16 So | think across the board, and | -- froma

17 conpliance point of view at NERC, too, there's going to
18 be sone sort of inpact. So | think whatever can be

19 done to look at what is existing on the ground that's
20 doing well enough to support reliability, not making

21 any changes, really relieves a lot of the stress on the

22 entire ecosystemthat we're all fighting for the right
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1 resources to be able to do this, whether it be OEMs,

2 devel opers, NERC, system operators. The pool of

3 resources capable of doing this type of work is very

4 small, right, and | think that that's the practical

5 reality of the issue that we're up against is tinme/cost
6 versus resources to get this stuff done.

7 MR. GUGEL: Yeah, and | think the good focus for

8 maybe the teamthat would be devel oping the next draft
9 onthisis, you know, the idea is we want to establish
10 the bar for those units going forward, and then let's
11 figure out what should be done with the | egacy. And

12 |'"mgoing to -- I'mgoing to use air quotes there

13 because | already tal ked about the issues. But again,
14 what should be done with what's in the ground ri ght

15 now, and let's make sure that at least fromthe |line we
16 draw forward, that we have an expectation that plants
17 behave a certain way.

18 M5. SHAH. And that |eads ne to ny next question
19 about risk prioritization. As we are trying to bal ance
20 pbetween what we have, the technol ogy chall enges and the
21  upgrades or retrofits that we are considering for

22 existing resources, for a ban that is using a scenario
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1 as we all learn through the conversations in these two
2 days, that we are not sure if there are any studies to
3 back it up. So should we focus on our efforts to

4 really conply with that ban, or should we really focus

5 on future forward-1ooking technol ogy where we can

6 invest our efforts and for a better, reliable grid

7 condition, and really use the data fromthe other

8 performance standards that we are also noving forward

9 wth, use that data, understand how this will i npact

10 the grid, get nore factual data? So sonething that 1'd
11 really recommend the teamto consider as we | ook

12 towards redrafting PRC 029, focus on the bans, consider
13 the exenptions for that.

14 And one last point that | want to recommend to the
15 teamis, as we consider the exenptions, and putting ny

16 conpliance hat on, docunentation for the exenptions, we
17 do have OEMs that are not in business anynore. So

18 getting docunentation to even submt the exenptions

19 wll be a challenge if we can carve out sonething in
20 the technical rationale in the standard. | know with
21 -- jit's hard to put too nany caveats in the standard

22 when we are witing it, but sonewhere if we can
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1 docunent this, that there could be a possibility. W
2 may not be able to provide a lot of data to support the
3 exenption. What we know is what we know, and that's

4 all. W have no one to collaborate, comunicate with
S5 to get additional details. That's all.

6 MR. GUGEL: Yeah. Thank you. Yeah, |I'mnot sure
7 how nmuch of that would be able to be codified within

8 the standard, and |I'm not sure how nuch confort you're
9 going to get fromny saying "trust ne." But we

10 understand that this is an issue, and | know that as we
11 | ook at conpliance across the ERO that we're going to
12 be looking at it froma risk-based |lens. So, you know,
13 OEMs that are -- that are out of business and you can't
14 get the docunentation is one thing, but hopefully at

15 | east you have the original design paraneters for the
16 plant itself, and that would provide a lot, | think, of
17 the information going forward.

18 M5. SHAH. Thank you.

19 MR. SHATTUCK: Thanks, and we'll do one | ast

20  question from Slido.

21 M5. CASUSCELLI: Thank you. How about taking all

22 considerations fromyesterday to get a set of
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1 classes/types of entities/|IBRs, each assigned a

2 conpliance threshold, incentivizing upgradi ng?

3 MR. GUGEL: That sounds |ike an accounting

4 nightmare.

3) (Laughter.)

6 MR, GUGEL: So, you know, we tried sonething

/7 simlar to this in other standards, and | know there
8 are folks online that maybe haven't been as

9 participatory in the standards devel opnent process as
10 others have. W have | ooked at, in sone of our

11  protection standards and sone of our maintenance

12 standards, doing a percentage increase over a year as
13 to how things are conplied. And frankly, it becones --
14 it becones difficult to denonstrate X percentage of
15 your fleet/pieces of equi pnent when that nunber

16 calculates out to a decimal point, and it just -- it
17 just drives nme nuts, and I'msure it drives a | ot of
18 folks nuts on that.

19 Instead, in ny opinion, it's better to have that
20 |line in the sand that says, |ook, everything after this
21 particular point needs to be at X, and prior to that,

22 we'll be | ooking at, you know, the exenptions, the
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1 facts and circunstances around that -- those units, and
2 making sure that it fits into the paraneters that are
3 described in the standard itself. So |I nean, great
4 idea. Sounds good. It's the inplenentation and the
5 practicality of those that it becones the devil in the
6 details.
7 MR. SHATTUCK: Thanks. Any other thoughts to
8 <close this out? W're at the correct time, and thanks,
9 everyone for participating with our panel, but any
10 closing thoughts from anyone before we all get off the
11  stage here?
12 MR YEUNG [|'msorry. | think we heard sone
13 really good ideas, particularly the | ast comment about
14  the exenptions and information. | think that's going
15 to be real key in helping the Standards Commttee
16 determ ne what the exenption process |ooks |like, so |
17 appreciate that. Are we taking one nore question?
18 MR. DAHAL: | would |ike to nmake sone comment.
19 |I'mSamr from Ganesa. Wien we responded to your
20 questionnaires about can you neet PRC-029 as it is
21 written, right, no. Can you neet -- what about |EEE
22 28007 We operated with the assunption that those
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curves are just curve setting. W did not dive into

2 the performance specification Iike ROCOF, multiple

3 excursion. So if you were to consider that, no, we

4 cannot neet | EEE 2800. So your response, as Mark said,
S would definitely vary significantly. So that's

6 sonething for the conmttee to take into account,

7 right? W're just tal king about those protection

8 points and not the performance. That's the point

9 nunber one.

10 Poi nt nunber two on repowers, |ike I kind of

11  nentioned yesterday, there are different type of

12 repowers. So committee or sonebody needs to take into
13 account is the repower nainly nechanical one to

14  increase the efficiency, or it's an electrical one

15 where we swap out the converters. So wthout that

16 distinction, it will beconme very convoluted on what to
17 conply with, you know, what standard to conply wth.

18 Third point is on software update, nodel update.
19 Like, so if we said, okay, we can conply with -- for
20 sone of the |egacy units, depending on the definition,
21  we can expand the protection curve. W know we can do

22 it, but if we have to provide nodels beforehand, that
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1 wll delay the inplenentation process because, |ike |

2 mentioned, nodel m ght not have been updated, dependi ng
3 on what -- how back in the past we want to go. Do you
4  want the advantage right now, or are you willing to

5 wait couple of years for the nodel to get updated? And
6 it's not just an CEM You know, we do source our

7 converter fromother OEMthat we need to reach out and
8 ask themto give us the nodel that will conply with

9 today's conputational |ead, right?

10 And then last point that | would like to bring up
11 in the prioritization, |ike Mark nentioned, |ike he

12 hinmself has 10 converter nodels, right? So we have

13 certain converters on the field that we have in | arger
14 quantity than the other, right? So if there is a

15 gui dance given, either based on the nunber of internal
16 capacity, or the reason that you guys from your

17  experience say, okay, this reason is nore vul nerable,
18 so we can focus on this reason, nmake this a prioritize,
19 or based on the nunber, then that would help us out to
20 allocate our resources. Oherw se, |earning from

21 NOGRR, we are getting all CEM all the operators

22  reaching out at the sane tine asking for the capability
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and the nodel update, and we have to -- we have no way
2 to prioritize. So they would go back on the queue, and
3 then we won't be able to, you know, help themas -- in
4 the nost beneficial way.

S So those are ny comments and | want -- | want

6 Drafting Commttee and the NOGRR to take -- RTGs to

7 take those into consideration.

8 MR. SHATTUCK: Thank you very nuch.

9 MR. YEUNG Ckay. So | think we can close this
10 panel. Todd, you want to nake sone comments?

11 MR. BENNETT: No, Charles, | don't think |I have

12 anything el se additional, other than to thank the

13 panel. This was a wonderful panel, a |ot of great

14 technical insights here. Gve thema round of appl ause
15 for all their efforts here today.

16 ( Appl ause.)

17 MR. BENNETT: And |I'm showi ng 11:05. Let's

18 reconvene at 11:15. Thank you.

19 (Break.)

20 MR. BENNETT: -- portion of the technical

21  conference. So this is last thing between us and | unch

22 here, and that's not a please hurry up. That's a |I'm
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1 excited to hear about what you have to say.
2 So outlining objectives of a R de-through
3 definition. | believe we have a couple Drafting Team

4  nmenbers here to cone speak to us about this, but this

5 states specifically Joel. So, Joel, take it away.

6 MR. ANTHES:. Yes. Good norning still, and | was

7  just telling Husamthat this is the perfect tine for us
8 to present because hopefully everybody will be hungry

9 and not want to ask us a | ot of questions after our
10 presentati on.

11 (Laughter.)

12 MR. ANTHES: But ny nane is Joel Anthes. ['ma
13 system protection engineer with a Pacific Gas and

14 Electric Conpany. I'mfromCalifornia. [|'ma nenber
15 of the Drafting Team for 2020-02 for PRC- 029, and |
16 have Husam Al -Hadidi with ne, who's the co-chair of the
17 Drafting Team

18 So | was reading through the description of what
19 |'m supposed to present on, and it says, "a thorough
20  exam nation of the usage of the term 'Ride-through,’
21 within NERC reports, |EEE, currently active R de-

22 through, reliability standards, and other industry
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1 usage of the term" So just to be upfront with you, |
2 don't think we could do that in 030 m nutes, and |

3 would not be qualified to |l ead that discussion anyway.
4 MW mddle nane is not "Ride-through."

3) (Laughter.)

6 MR. ANTHES: But what | would |ike to give you is
7 an overview, the history of the Drafting Team s thought
8 process for how we got frombeginning to draft to at

9 least our Ballot Three, our |atest proposed |BR Ri de-
10  through definition.

11 So if we could go forward a slide please.

12 So | reread the SAR, and the SAR directed us to

13 consider defining the term"Ri de-through" as necessary.
14 Now, in our first ballot, we actually took the approach
15 of not defining Ride-through. Qur intention, as |

16 understand it, was to really define "Ri de-through”

17 within the requirenments of the standard itself, rather
18 than to give a conprehensive definition of "Ride-

19 through.” But after neeting with the PRC-030 Drafting
20 Team which defines the triggers for when you

21  investigate Ride-through performance within 029, it was

22 a specific request fromthemthat we go ahead and
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define the term "R de-through, "so that they could

2 index, so to speak, into the requirenents of our

3 standard and reference it within their own. So draft

4  two, we began by putting our first attenpt at a R de-

S through definition.

6 If you could go to the next slide, please.

7 So sone of the goals that governed our thought

8 process on this was we wanted to have a definition that
9 could be included in the NERC gl ossary of ternms. W

10 didn't want to unnecessarily tie it specifically to our
11 standard, and then we wanted ot her standards to be able
12 to refer to that definition when either indexing into
13 our requirenents or referring to our requirenents. So

14  those were just a couple of goals that we tried to keep

15 in mnd while we were drafting it.
16 Next slide, please.
17 So sonme of our goals were not -- we didn't want to

18 create additional performance requirenents just by

19 defining "Ride-through.” W wanted to keep the

20 performance requirenents of Ride-through within the
21 actual requirenments of PRC-029. So sonething to keep

22 in mnd when we | ook at how we kind of went through and
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1 the evolution of our proposed definitionis it wasn't
2 intended to be an all-enconpassi ng perfornmance
3 definition, only a definition, very bare bones

4 definition, so to speak, of "Ride-through."

S Next slide, please.

6 So our first draft, I'"'mjust going to read it:
7 "remaining connected" -- so this is going to be the
8 definition of "Ri de-through": renmaining connected,

9 synchronized with the transm ssion system and

10 continuing to operate in response to system conditions
11 through the tine frame of a system di sturbance.” And
12 then after reading through many pages of industry

13 comments fromdraft two, we ended up incorporating

14  those comments and tweaking the definition for draft
15 three, which is the latest that we've proposed. And
16 that is a definition of "Ride-through": the entire

17 plant facility remaining connected to the bul k power
18 systemand continuing in its entirety to operate

19  through system di st urbances.

20 So a couple of things. W ended up renoving "due
21  to industry comments were synchronized with" fromdraft

22 two, and "in response to systemconditions." So there
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1 was sone concern whether it was justified or not.

2 There was sonme concern with us using -- applying the

3 termand the concept, "synchronized,"” to inverter-based
4 generation. And there were sone who felt that it was

5 not appropriate to use the term "synchronized,"

6 because we weren't doing a standard for synchronous

7 machi nes, and we went ahead and renoved that term

8 And "in response to systemconditions,"” that had

9 generated sone comment, as | recall, of what are those
10 conditions, what is appropriate response, all of which
11 we weren't trying to define nerely through a Ri de-

12 through definition. And then we ended up addi ng the

13 concept of "entire" and "in its entirety" because there
14 was real specific concern, as | recall, from one

15 stakeholder, in particular, that if we -- if we didn't
16 clarify that, then generator owners and operators nay
17 consider partial tripping of inverters when considering
18 the R3 requirenents for returning to pre-disturbance,

19 real power levels. And so this was an attenpt to

20 clarify that. It wasn't -- |I'll just leave it at that.
21 |t was an attenpt to clarify that you couldn't subtract

22  partial tripping when you were required to cone back to
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1 your pre-disturbance avail able power after a system

2 disturbance. And then we replaced "transm ssion

3 systemt with "bul k power system"” and | think the key

4 there is that we were trying to deliberately exclude

5 distribution-level IBRs, and bul k power system would be
6 exclusive of distribution -- solely distribution-

7 connected | DRs.

8 Ckay. Next slide, please.

9 So another thing we attenpted to do was to use,

10  wherever possible, NERC glossary of ternms, so "bul k

11 power systeni is clearly defined. It excludes the
12 | ocal distribution of electric energy. "D sturbance"
13 is clearly defined. It includes abnormal system

14 conditions, perturbations, and frequency devi ati ons.

15 Next slide, please.

16 So one of the things that we referenced, there's
17 this nost admrable definition from | EEE 2800, and we
18 drew fromthe concept of this. I'mgoing toread it to
19 wyou. It is, "ability to wthstand voltage or frequency
20 disturbances inside defined limts and continue as

21 specified." So | think the main reasons that we didn't

22 directly use this definition is sonme of the nuances of
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1 the language, "ability to wthstand," for instance, may
2 not necessarily nean renai ni ng connected to the

3 transm ssion system So instead of -- instead of

4 "ability to wthstand," we used "renmai ni ng connected."”

S "Inside defined limts," we felt that that nay

6 unnecessarily tie it to a specific standard. W were

/7 attenpting to nmake it a nore standal one definition, and
8 simlarly with "as specified."” Again, that's nore of

9 like a standards requirenent, a perfornmance requirenent
10 you have to then perhaps specify along with your

11  definition of "Ride-through." So those were at | east

12 our thought process for avoiding sone of those things.

13 That's why we didn't directly use the | EEE definition.

14 Next slide, please.
15 So in response to Ballot Three and Ball ot Two, we
16 went through, |ooked at the coments. Industry

17 proposed 11 different definitions of "Ride-through,"

18 and | read through all of themagain last night. And I
19 had a headache, and so |I thought 1'd Iike to share that
20 with you.

21 (Laughter.)

22 MR. ANTHES: So I'mnot going to -- |'mnot going
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1 to comment on -- you know, rebut against each one. |
2 think they all have sone value in the way industry was
3 thinking, but in general, three things that | saw where
4 they kind of deviated fromours. Some of it was just
5 word order preference. You know, nmaybe they were

6 trying to say the sane thing, but they didn't |ike the
7 way we worded it. And then two other things that were
8 nore significant, at least in ny mnd, were adding in
9 the concept of in -- adding in the concept to the

10 definition of "Ride-through," that your response needs
11 to be in support of grid reliability, and then al so

12 maybe addi ng back in the concept of your response needs
13 to be as specified within the standard itself. So for
14 nunber one here, | think that one kind of nerged

15 aspects of | EEE 2800's definition with ours.

16 If we could go to the next page.

17 This one here, it seemed to kind of add back in
18 the concept of operation in support of grid

19 reliability. So it says, "Facilities, including al

20 i ndividual dispersed power-produci ng resources,

21  remaining connected to the electric system and

22 continuing to operate in a manner that supports grid
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reliability throughout a system di sturbance, including
2 the period of recovery back to a normal operating

3 condition." So again, these are draft comrents that

4 were proposed within the industry, coments to the

S5 Drafting Team suggestions fromindustry for tweaking
6 the Ride-through definition.

7 Next slide.

8 So this one seened to want to renove, at least in
9 part, the concept of the plant operating inits

10 entirety, Riding-through inits entirety. So

11 "Renmi ni ng connected, synchronized with the

12 transm ssion system and continuing to operate by

13 delivering power in response to system conditions

14 through the tine frame of a system di sturbance." The
15 next one, 5, "The entire plant remaining connected to
16 the bul k power system and continuing to operate the

17 system di sturbances,” very simlar, | think, in

18 principle to what we proposed.

19 Next slide.

20 So 6 and 7 here. "The plant facility remaining

21  connected to the bul k power systemand continuing to

22 operate through system di sturbances as defined wthin
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1 applicable reliability standards.” So that one kind of
2 adds back in the concept of within defined limts of

3 the standards within specific operating limts. Seven,
4 "the entire plant facility remaining connected to the

5 bulk power systemand continuing inits entirety to

6 operate as specified through" -- oh, | can nove on to
7 8.
8 So 8 here: "The entire plant facility renaining

9 connected and continuing to operate through the
10 duration of frequency and voltage disturbances, inits
11  entirety, fromthe start to the return to pre-

12 di sturbance conditions," so it basically renoved the

13 reference to the bul k power system And then 9: "The
14 entire plant facility remaining connected to the bulk
15 power systemand continuing, inits entirety, to

16 operate as specified through system di sturbances inside
17 defined limts." So that one kind of added back in the
18 concept of defined Iimts as specified within a

19 standard.

20 Next slide.

21 | think is our last -- second to the last. "The

22 entire plant facility, including its dispersed power-
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1 producing inverters, remaining connected to the

2 electric systemand continuing, inits entirety, to

3 operate in a manner that supports grid reliability

4  through a system disturbance, including the period of
5 recovery back to a normal operating condition.” So to
6 nme, that one also kind of added in the concept of you
7 need to operate in support of grid reliability, maybe
8 nore of a systemlevel definition.

9 Last slide, nunber 11, "The plant facility shall
10  remain connected and in service, maintaining the pre-
11 di sturbance equi pnent configuration in operation

12 throughout the entirety of the system di sturbance and
13 recovery." So this one, again, kind of renoved the

14 concept of the entire plant operating.

15 So | think the story in ny mnd of this is that
16 you could probably put a hundred different people in a
17 room and you' d get 120 different definitions. And

18 there's -- I"'mnot mnimzing the input and sone of the
19 concerns and sone of the things that industry has

20 highlighted, but there -- you know, at |east nmaybe it
21 gives you a feel for what we went through in review ng

22 all of the industry coments and trying to cone up with
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sonething sinple that net the goals. So | think that's
2 it for -- do we have Q and A now? GCkay. Hopefully

3 you're all hungry.

4 (Laughter.)

3) MR. VENKI TANARAYANAN: Nath Venkit from CE

6 Vernova. Thank you for going through the background

7 and all the different definitions. | have a comment on

8 the "inits entirety part,” and the way | read it is if
9 vyou have a wind farmw th about -- with a hundred

10 turbines, and if you have an event and one of them

11 trips, one out of a hundred trips, then the whol e pl ant
12 is not conpliant. Now, as an CEM | would |like to say
13 that this may be inpractical. The reason is you can

14 have -- let ne give you sone exanples. You could have
15 a turbine that is losing its wind resource and is in

16 the process of gracefully shutting dowmm. So its rotor
17 RPM has gone below a certain threshold, and then it's
18 counting down to shut down, and that process is a

19 graceful shutdown.

20 Now, during this period, if you have a Ri de-

21  through event, then you're not going to gracefully shut

22 down. You're going to shut down, okay? And then it's
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going to take a few m nutes before the turbine cones

2 pback up. That's one exanple. There could be other

3 exanples where turbines are -- an individual turbine
4 may be seeing a conbination of conditions -- w nd
5 gusts, turbulence, whole bunch of other things -- that

6 iIs causing it to operate in what | would summarize as

7 survival node, right? So it's over speeding, and it's
8 trying to control that speed. And the whole objective
9 is to not shut down that turbine but to allowit to

10 manage that and cone out of that survival node into

11 normal operating node. But if you are in that kind of
12 a survival node and an event happens, that turbine is
13 very likely to trip.

14 So for all these reasons, if you | ook at | EEE

15 2800, it says that after a fault, when you recover, it
16 is sufficient if you recover to 90 percent of avail able
17 power because it's possible that sone of the inverter-
18 based units will -- would, would trip for sone of these
19 conditions.

20 MR, ANTHES: Yeah.

21 MR. VENKI TANARAYANAN.  So in ny mind, requiring

22  that not even a single inverter-based unit under
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1 whatever conditions it's operating in -- losing its

2 wnd resource, gracefully shutting down, operating in
3 survival node -- under any of these conditions, if it
4 should be able to recover, that can happen only in

5 theory and not inpact this.

6 MR. ANTHES: So if | could interrupt you because
/7 1'mgoing to forget the first part of your answer if

8 you go too much further, but so ny understanding is it
9 was not our intention to nake a standard that was --
10 absolutely prohibited any tripping of a unit. So as |
11 understand it, PRC-030, our conpanion standard, is

12 going to define the triggers for when you investigate
13 PRC-029. So | think as they passed, it's a 10-percent
14  reduction in real power, or 20 negawatts is, | think,
15 what they have in there. So if you had a 10-percent
16 reduction in real power or a trip of 20 negawatts, or,
17 |1 think, if it's your transm ssion planner operator

18 requests an investigation. So that's ny understandi ng
19 and how l've tried to explain it to ny conpany is that
20 that is the trigger for then assessing your conpliance
21 with PRC 029.

22 So | don't think it was our intention in putting
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1 in the concept of its entirety to absolutely prohibit
2 any tripping because that doesn't seem reasonabl e.
3 However, it cane -- for better or worse. So the reason

4 it wound up in there is there were specific entities

5 concerned that you could have a disturbance on the

6 event. Twenty percent of your inverters mght trip.

7 You're expected to cone back to your avail able active

8 power after the disturbance is cleared. So their

9 concern was, you know, unless we say sonething about in
10 its entirety, they m ght go, okay, well, ny avail able
11  power is the 80 percent | have left on, so I'mtotally
12 conpliant, but they m ght have | ost a significant

13 nunber of inverters due to the disturbance. So our

14  intention with this, and maybe it wasn't clear enough.
15 I'mthinking based on how many comments we've had |ike
16 yours, it probably wasn't clear enough. But our

17 intention wasn't to, | believe, absolutely prohibit any
18 tripping, but it was to disallow when you return to

19  pre-di sturbance, subtracting things that tripped out

20 fromyour available active power.

21 MR, VENKI TANARAYANAN: Just to add to that to be

22 very clear, a clarification, we don't |ook at the
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I ndi vidual unit, so really, IBR unit was not part of

2 our scope. Soreally if you have hundreds of IBR unit
3 and you are able to go to -- recover to pre-disturbance
4  megawatt, even if you |ose five, 10, 15, as long as you
5 could maintain the pre-level disturbance after the

6 event, you are in conpliance with our standard. And we
7 added flexibility that if the TB or RC or whoever want
8 to give you a different level to say, no, recover to 90
9 percent, 95 percent, we couldn't. W said this is

10 going to be system dependent, and we lifted an open

11 flexibility on the standard. So you are not -- there
12 is no requirenment for every IBR  You need to recover
13 -- the plant need to recover the pre-disturbance val ue.
14 So your concern if it's one unit and it's not going to

15 inpact the plant --

16 (Cross tal king.)

17 MR AL-HADIDI: It will inpact.

18 MR. VENKI TANARAYANAN: -- then you have to bring
19 it -- the G owner has to bring it back to their TB or

200 RC to see does that really need to be exenpt fromthat
21 or how that need to read that. But for now, the

22 standard, it's saying that if you' re able to recover
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fromthe power, you have no issue. |If you don't,

2 there's a TPRC flexibility to provide a different |evel
3 other than a hundred percent.

4 MR AL-HADIDI: See, | don't see how that can

5 happen. If you have a hundred turbines, each of them
6 producing two negawatts, and one of themtrips, okay,
7 you're not going to recover back to 200 negawatts.

8 You're going to recover 298 negawatts. So, again, |

9 nmean | --

10 MR. VENKI TANARAYANAN: As | said, this is

11 reliability question. That's why we couldn't determ ne
12 this -- the nunber, which is it 95 percent? Is it 907
13  \What's the value? W say the standards require you to
14 -- require you to recover back, and the TPRC, based on
15 their system they can provide any criteria as needed
16 to support their system So flexibility is there, so
17 there is flexibility in the standards.

18 MR. AL-HADIDI: Again, | nean, | don't want to

19 argue. | think reliability is inportant, but having a
20 practical solution is also inportant. So | think we
21  have to draw a line that you can't have 20 percent of

22 the units tripping, but it's okay if you have two or
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three units stripping. So sonewhere, you know, there

2 should be an elenent for that. Thank you.

3 MR. ANTHES: So maybe to your, because | think you
4 had two points in there. One thing that canme to m nd

S5 as you were discussing the scenario of a w nd turbine

6 ranping down due to, you know, maybe wi nd has ceased,

7 and in requirenent R3, we do specifically say you have
8 toreturn to available active power. So if you have --
9 if your available active power is different because you
10 have | ost wind or because cloud cover has affected your
11  sol ar production, we intended to account for that in

12 returning to avail able active power. But the concept
13 inits entirety was to not allow you to trip a whole

14 bunch of stuff off and go, well, | only had avail able

15 the stuff that didn't trip, if that nakes sense.

16 (OFf mc comment.)
17 MR VENKI TANARAYANAN: Yeah. Thank you.
18 M5. CASUSCELLI: Okay. |[|'lIl ask one of the online

19 questions. Has the Drafting Team consi dered addi ng
20 specific language to align the |language clearly with
21  PRC-030/defined the levels simlarly?

22 MR. AL-HADI Dl : BRCT? | don't renenber.
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1 Actually, we create this definition to align w th BRCT,
2 so that was the intent of adding the definition to the
3 standard, so really, it was mainly -- just really the

4 main intent. So | thought we achieved that objective.
S MR, GUGEL: Hey. Howard CGugel, NERC. There was a
6 phrase that showed up in several of the definitions

7  that was triggering for ne, so | just want to nake sure
8 that you have a lens on for it, and it was "renai ned

9 connected.” And sonetines when you start tal king about
10 nonentary cessation, there's no nechani cal di sconnect
11  that occurs there, but it's an electronic change. So
12 sonmehow, as you're looking at this idea of R de-

13 through, nake sure that you take into account it's not
14 just a nechani cal change that could occur there, but

15 also any sort of a nonentary cessation that m ght be

16 taken into account.

17 MR. AL-HADIDI: | thought we did for that. W

18 said to "continue exchange current,” so we said it's
19 not -- and | believe that's the reason. But reason
20 where we did not add to support the system it was a

21 reason for, like, for R3. W are not required any

22  performance requirenent fromthe IBR So we -- if we
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1 saidthat -- if we are now saying you need to support
2 the system and now there'll be -- it's very hard now

3 to say if you R de-through or not because if you do not
4 produce enough or change your negawatt to support the
S5 system it could be your Ride-through, but they're not
6 conpliant because you did not neet the definition. So
7 that's the reason sonetines we did not adapt sone of

8 the suggested | anguage from sone of the stakehol der

9 Dbecause we felt that it nmay add nore conpliance

10  requirenment, which we try to avoid to sone | evel.

11 MR. ANTHES:. Yeah, and | did read through the SAR

12 again. The concept and the specific terns of "renmain

13  connected" were used extensively. And | -- you know,
14  for better or worse, | think a | ot of people view
15 "remain connected" as what it's intended to nean, which

16 is you Ride-through, you continue to exchange current,
17 you remai n connect ed.

18 M5. CASUSCELLI: Okay. W've got nore online

19 questions. As stated by the panelist fromthe Drafting
20 Team it's not reasonable to prevent all tripping.

21 However, this is not howthe draft is witten. Should

22 this be explicit?
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MR. ANTHES: Well, again, as | see it, we have
three reliability standards. W have PRC-028 for th
data acquisition and nonitoring, we have PRC- 030 for
the event triggers, and then we have PRC-029 for the
performance. So as | understand it, the triggers fo
when you eval uate PRC-029 conpliance and performance
cone from PRC-030, and the data that's necessary to

evaluate that is recorded based on your recording

equi pnent in PRC-028. You know, nmaybe PRC-030 and PRC

029 shoul d' ve been one standard, but they're not, so
w t hout reduplicating all of the requirenents, | th
we tried to conprom se and go, okay, these are event
triggers in PRC 030.

MR. PATEL: So, Joel, we have tal ked offline, b
for everyone's benefit, | think we keep referring th
PRC- 029 and PRC-030 are connected. That is true, bu
remenber, PRC-030 -- so practicality is that we cann
eval uate each and every R de-through operation. It'
just very difficult. W have other jobs to do. So
way | see this is that PRC-030 has a criteria. |If i
net, then you go investigate what happened. That

doesn't nean that the plant is not in conpliance or
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1 conpliance with the PRC-029. |[|f you reduce output by
2 10 percent or 20 negawatt over 4 second -- | think
3 those are the nunbers in PRC-030 -- all that neans is

4 you go investigate what happened. The answer could be

5 plant did not performas expected. The answer could be
6 the plant perforned as expected. |If it did not perform
7 as expected, out of conpliance with PRC-029. | think

8 that's where even Nath's point cane in, that if one

9 wnd turbine tripped offline out of a hundred, you

10  could be out of conpliance.

11 MR. AL-HADI DI : Yeah, but you have to renenber we

12 do not quantify the nunber because you could have now 2
13 giga -- 2 giga or 5 giga plant, and now the 20 percent,

14 the 10 percent becones significant anount of negawatt.

15 MR. PATEL: Yeah.

16 MR. AL-HADIDI: W leave that flexibility, and we
17 were not -- there was a huge push even for us to keep

18 that flexibility to say don't -- nultiple people, you

19 won't to recover back to the hundred percent. W say
20 jt's system dependent, and only -- we found the best
21  conpronise way to deal with it is to leave it --

22 MR. PATEL: Yeah.
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1 MR. AL-HADIDI: -- leave that open for the TPRC
2 pbased on their system need, to keep that exenption
3 because the standard said, yes, they can specify
4 different value than the hundred because we agreed
5 sonetinme hundred is unachi evable target.
6 MR. PATEL: [|'mnot debating that. | think you

7 debated that enough with Nath. What I'mtrying to say

8 is that there is a criteria in PRC-030, and that

9 determnes if you're in conpliance or not. It's a --
10 it's a -- it's a wong understandi ng.
11 MR AL-HADIDI: No, no, | agree.
12 MR. PATEL: The way the standard is witten, PRC

13 030 criteria is net. You investigate what happened.

14  The outcone of that investigation is plant failed to
15 performor plant perforned as expected. |If failed to
16 perform out of conpliance with PRC 029, but the PRC

17 029 stands on itself, right?

18 MR. AL-HADIDI: Right.

19 MR PATEL: That's the debate.

20 MR. AL-HADI DI : Right.

21 MR. PATEL: W can talk about Nath's questions. |

22 have the concerns with that, too, but we are not
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1 debating. | think let's not link incorrectly the two

2 standards. The only reason for PRC-030 is we cannot

3 investigate each and every Ri de-through. W put

4 together a criteria, 10 percent, 20 negawatt, 4 second.
S If that's net, we'll investigate. Answer could be

6 plant fail to perform out of conpliance wth PRC 029.
7 MR. AL-HADI DI: Yeah, absolutely right. Right

8 now, PRC-002 is doing the setting for PRC-024, and it's
9 all the -- all the -- all the conpliance part is done

10 with the PRC-002, but we can discuss offline. Thank

11 you.
12 MR. KAPPAGANTULA: One qui ck question. Can you
13 shed sone light on -- oh, Srinivas Kappagantula, Arevon

14  Energy. Can you shed sone |ight on why doesn't the

15 definition specify voltage and frequency di sturbance
16 |ike you had on one of the slides, especially when you
17 | ooked at the | EEE 2800 definition? It appears to

18 cover over-current type issues for electrically-closed
19 faults. Any context to that woul d be great.

20 MR. ANTHES: So why we didn't explicitly say

21 voltage and frequency disturbances?

22 MR KAPPAGANTULA: Yeah. Yeah.
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1 MR. ANTHES: Well, | think, you know, as |
2 the glossary of termdefinition for "disturbance" that
3 | put up on one of those slides -- | don't know if we

4 could flip back to that. [It's probably 10 slides back,
S5 so maybe it's not worth the effort, but it does talk

6 about system perturbations changes to ACE. ACE, in ny

7 mnd, frequency disturbances, system perturbations

8 would be any electrical disturbance.

9 MR. KAPPAGANTULA: So you're relying on the

10 glossary of terns definition for a disturbance.

11 MR. ANTHES: | think that was our thinking --
12 MR. KAPPAGANTULA: Ckay. Al right.
13 MR. ANTHES: -- was to |lean on the defined terns

14 and the gl ossary of terns as nuch as possi bl e.

15 MR. KAPPAGANTULA: Ckay. Yeah. |In that case, if

16 -- when you're making a definition, maybe capitalize

17 the ternms so it is in our glossary of terns.

18 MR. ANTHES: | think we did.

19 MR KAPPAGANTULA: Okay. All right.

20 MR ANTHES: We shoul d have.

21 MR, KAPPAGANTULA: Ckay.

22 MR. ANTHES: | believe "disturbance" was

r ead
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1 capitalized --
2 MR KAPPAGANTULA: kay. G eat.
3 MR. ANTHES: -- and "bul k power systenm was
4 capitalized.
S VMR. KAPPAGANTULA: Thank you.
6 MR. ANTHES: Yeah.
7 MR. BENNETT: Okay. So | believe we've hit
8 lunchtinme here and we've cone to a stopping point for

9 the early afternoon. So thank you to our panelists.

10 That was a great presentation on sone very technical

11 terns that we're trying to nake it through. And just
12 in addition, | believe we're going to utilize Slido

13 over lunch, so when you get a chance, take a -- take a
14 |l ook. There's a poll out there on this definition.

15 The software will walk you through that. [It'll ask you
16 what your favorite one is and see what you support, and
17 maybe give us a data point to see if there's sone

18 industry support that'll help foster sone decisions in
19 the near future.

20 So with that, |I think we are schedul ed to cone

21  pback here at 1:00, after lunch, and we will start up

22 again, so thank you so nuch.
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1 (OFf mc comments.)

2 MR. BENNETT: Yeah, there'll be nore to cone on

3 Slido later. There's going to be sone additional ones.
4 So we've -- to nake the nost of our agenda, we've had

5 to shuffle a couple things around, but there'll be sone
6 additional polling later.

7 (Luncheon recess.)

8 MR. BENNETT: Okay. |It's a few mnutes after 1:00
9 here, and | believe we're going to start to pull our

10  panel together and nove on with our afternoon session

11 here.

12 | will say that the Slido poll, it was open over
13  lunch, and we're going to be shutting that down

14  shortly, and we'll reviewthe results of that initial

15 poll here later this afternoon when we get to the other
16 Slido portion of our conference here. And just kind of
17 a disclainmer or a heads up, as the results of those

18 polls, those quantitative results isn't necessarily the
19 path forward on a certain item but it's definitely

20  hel ped fram ng the discussion for sone decisions that
21 are going to have to be nmade over the next week or two.

22 S0 just please continue for that, and there's a | ot of
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val ue there.
2 And with that | think, Jame, |I'll have you wal k

3 us through M|l estone 2 of the inplenentation plans, and

4 1'|l turn it over to you.
S M5. CALDERON: Al right. So detailed, very
6 thorough review, which will actually be a summary in

7 about 15 m nutes.

8 | npl enent ati on plans are incredibly inportant.

9 Al of the details that are within the standard are, of
10 course, equally inportant to be able to say what's the
11  measure of conpliance? Wat do | need to do? But the
12 inplenmentation plan holds those details as to when,

13 especially when we have the conplication of three

14 different standards com ng together that interrelate
15 and have phased-in inplenentation, conpliance

16 extensions. There's a |lot to consider here when we're
17 | ooking at the inplenentation overall.

18 So the slide, please.

19 So what is an inplenentation plan? So just

20 starting fromthe top down, they're created for new or
21  npodified standards. They are created for retiring

22  standards. They're created for new or nodified
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definitions. And it's entirely to ensure that there's
2 no overlap or gaps in tinme between versions, naking

3 sure that there's a very clear definition of when

4 something will becone effective and when sonething wl |
5 need to be conplied wth.

6 Next slide, please.

7 So the effective date. Key terns within the

8 sections of the IPis that you're going to have an

9 effective date that's listed. You nmay have nore than
10 one. It'll be either a specific date, say, |ike

11 January 1st, 2027. It may be a tine period after

12 approval by governnental authority. So there's going
13 to be six nonths after the approval by the applicable
14 governnental authority, which, inthe US. , is

15 generally FERC, and, of course, in Canada it's going to
16 be the provincial territories and those governnent al

17 authorities.

18 So it could al so be sonething el se where you have
19 a time period after another standard becom ng

20 effective, which adds a | ayer of conplication. Putting
21  together a Gantt chart of this was sonething I

22 jnitially started to do with all three standards, and
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1 guess what was unable to acconplish? And that's pretty
2  much because we've got a phased-in inplenentation plan
3 portion of this as well. So included within the

4 effective dates are those. There's retirenent -- a

S5 retirenment date, which is generally imediately prior

6 to the effective date. So sonething takes place and is
7 effective on January 1st, retirenent date's going to be
8 Decenber 31st, the year before. There's going to be

9 general considerations, things that you need to keep in
10 mnd as you're going through inplenentation, sonething
11  that m ght be inpacted by another standard, sonething
12 that needs to be, you know, adhered to or conmuni cated
13 with your regional entity or perhaps another entity

14  within your footprint. Al the things that could be,
15  you know, brought into the conversation need to go into
16 that section.

17 And then there's things that are just al so just

18 standard specific. In the case with PRC-028, there is
19 actually a whol e section for conpliance extensions

20 because there are things outside the entity's control:
21  supply chain issues, you' re not able to get contractors

22 and testing engineers onsite, but you' ve nade good-
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1 faith efforts and you can denonstrate that. Conpliance
2 extensions are built into PRC-028"s inplenentation
3 plan, and that's their -- considered as other standard

4  specific.

S Next slide, please.
6 So phased-in i nplenentation plans, the bane of
7 conpliance, whichis -- like, Howard was alluding to

8 earlier, where you say 20 percent of these types of

9 units, but then, of course, the nunber of units you

10 have changes after the couple years, and when do you

11  calculate that a hundred percent benchmark? Is it

12 based off of when the plan was originally initiated, or
13 is it based off of your current as-of-day asset |ist?
14 It can be very, very conplicated, and nuances are

15 sonething that conpliance deal with on a routine basis.
16 So we still do these even despite that because we
17 can't have your entire fleet conme into effect all at

18 once. W can, but, you know, we try to avoid that.

19 The idea of not having everything in all at once is the
20  whol e reason for having that phased-in inplenentation.
21 So it'll generally be m|estones after the effective

22 date. So within PRC-028, we have 50 percent three
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years after the effective date, neaning FERC approves

2 it. Three years later, you have to have 50 percent of
3 that conplying with PRC-028. And this is where it gets
4  conplicated because we can't give an exact date because
S we can't tell you exactly when it's going to be

6 approved by FERC. Cenerally, we know when we're going
7 to fileit, but then it could be one quarter. It could
8 be the first day after the first quarter. It may be

9 delayed and end up being sonetine in the second

10 quarter.

11 So once we have that date, we can provide very

12 cl ear guidance and a specific date, but it does becone
13 difficult to do earlier on in the process as we're

14 seeing with the IBR registration initiative and

15  bringing new Category 2 GOs into the mx. They want to
16  know what and when, and so this kind of gets into the
17 reason as to why we can't give those dates because they
18 are subject to change based off of these trigger points
19 within the process.

20 So exanpl es of, again, of phase-in inplenentation,
21 percentages facilities. There's also Requirenents 1

22 pecone effective on X date, and then Requirenents 2
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t hrough 7 becone effective at a |later date. Sonetines
2 these are just due to the nature of how the

3 requirenents are witten. One may be -- have a

4 process, and then 2 through 7 would inplenent that

5 process. And so there could be even a conbination of
6 that, which we see within the standards that we have

7 for PRC-028, 029, and 030. 1It's sonmewhat of a ganbit
8 of it, which nakes a little bit nore conplication, but
9 it's why we wanted to have the discussion here today
10 and have a qui ck panel discussion on as well because
11  being able to conply with these standards is as

12 inportant as being able to know what's in it and havi ng
13 that criteria very well understood, is being able to
14 build out your conpliance programin advance, nmaking
15 sure that these things that are known issues on the

16 front end considerably with supply chain issues.

17 You know, that's been tal ked about earlier today
18 with having access to sufficient contractors or

19 vendors. |If everyone tries to go get that done in one
20 ponth just prior to the effective date or the approval
21 -- or the -- that final conpliance date, it's going to

22 be inpossible to achieve just because you're not going
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1 to be able to get that. So we want to nake sure that

2 there's preparation in this. It's all about planning.
3 Next slide, please.
4 So just overall, PRC-028, it's a new standard.

5 \What that neans is that there's not a retirenent that's
6 comng with it. It's an entirely new standard. And

7 what's in there is "shall becone effective on the first
8 day of the first calendar quarter after the effective

9 date of the applicable governnental authority's order
10 approving the standard," which probably March or Apri

11  1st. Probably April 1st wll be the first day of the

12 first quarter after approval, assumng it gets approved

13 in the first quarter. That's, of course, subject to
14 change. If it doesn't get approved in the first
15 quarter, it'll be, of course, down in July, but these

16 types of things becone a little bit nore conplicated.

17 Next slide, please.
18 So within PRC-028 again, we have a phased-in
19 inplenentation for several things. One is for your

20 existing IBR resources, those that are in commerci al
21 operation on or before the effective dates. There are

22 al so the new BES i nverter-based resources. There's

Scheduling@TP.One 800.FOR.DEPO
TP One www.TP.One (800.367.3376)



Technical Conference Day 2 9/5/2024
Page 149

[

al so the non-BES inverter-based resources. These are
2 going to be the existing generators, the existing |IBR
3 that neet that new Category 2 designation. There's

4 also going to be new ones comng online as well. So

S there are four sets of IBRwthin PRC-028 that you need
6 to be aware of. They each neet this phased-in

7 inplenentation plan of 50 percent of themby a certain
8 date that are in -- that are in effect, but new ones

9 have their own information.

10 So on the next slide we'll get into that.

11 So for existing IBR, your existing BES |IBR, 50

12 percent again by three years after the effective date
13 PRC-028, and a hundred percent of your BES |IBR by

14 January 1st, 2030, and that 2030 nunber is fromthe

15 FERC order and is non-negotiable. W do have within
16 PRC-028 the ability to have conpliance extension,

17 again, for the cases that are outside of your facts --
18 or your circunstances and/or ability to control, things
19 like supply chain issues. Again, there's a potenti al
20 to go past that 2030, but you do have to be able to

21 denonstrate that.

22 New BES | BRs, so those comng into comrerci al
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1 operation, but mght be in the current design phase

2 after July 1st, 2025. That's to give a little bit of

3 buffer for things that are currently iron in the

4 ground, going to be comng online within the next year

5 or tw. W want to nmake sure that we're giving enough

6 bandwi dth or |ead-way for at |east sone of those that

7 are currently being devel oped. But on or before

8 COctober, 2026 entity shall conply with requirenents Rl

9 through R7 by Cctober 1st, 2026. So that's going to be
10 the cutoff date for new BES IBR  After that,

11  everything needs to conply.

12 Next slide.

13 Exi sting non-BES I BR, a hundred percent by 2030.

14  That's just the bl anket rule, everything by 2030. But

15 the existing non-BES IBR, wthin 15 nonths foll ow ng

16 the effective date of the standard of the conmmerci al

17 operation date, whichever is later. W' ve been | ooking
18 to make sure that there's a really clear consistency on
19 when the Category 2 generator assets are going to be

20 applicable. W have a cutoff date for that conpliance

21 -- or I'"'msorry -- for that registration date for new

22 registrants by May 2026. So what we've done here is
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1 make sure that nothing's going to be held conpliant for
2 those Category 2 generator owner assets prior to that
3 initial cutoff date. Try to encourage early

4 registration. Don't want to penalize people for com ng
5 on early and becom ng conpliant with standards early.
6 W want to encourage early conpliance, but we're not

7 going to penalize people, you know, prior to that My
8 2026 date.

9 So again, there's the process for the conpliance
10 extensions built into PRC-028, and that's intentional
11  and very inportant to ensuring that we have a strategy
12 that can be inplenented. You go after your highest-
13 risk assets first, perhaps the larger units in your

14 fleet first, and then you scale down as you're able.

15 Next sli de.

16 For Project 2020-02, we're |ooking at PRC- 029.

17 This also is a new standard. W do have within this
18 project a conponent that is PRC-024, and that PRC-024
19 piece will have a new version that will becone

20 effective and the old version wll becone retired, of
21  course. But PRC-029 shall becone effective 12 nonths

22  after the effective date of the applicable governnental
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aut hority approving the order approving the standard.

2 And on the next slide, this is where the key

3 pieces of information is. There's capability-based

4 requirenents. This is design, the ability to do

5 studies to denonstrate your IBR will Ride-through, have
6 the capability of riding through. This is going to be
7 denonstrated through studies. This is going to be

8 denonstrated potentially through EMI eval uati ons bei ng
9 able to identify and denonstrate that you can neet the
10 Ride-through capability. For BES IBR, it's the

11 effective date of the standard, and the non-BES | BR,

12 again, this is the Category 2, we're tal king January

13 2027. And that's inline with we're trying to not have
14 everything cone in all at once for Category 2 G0s, soO
15 we're staggering those out and we're working with

16 conpliance and registration to ensure that happens. So

17 within this batch of standards, we've | ooked to say

18 January 1st, 2027 is reasonable for these new -- these
19 new -- these new generator owners com ng online.
20 So that's the capability-based Ri de-through

21 criteria, and this is alittle bit of a different

22 phased-in inplenentation plan where we have a single
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1 requirenent that has different aspects, one being that
2 design base that you denonstrate through studies, and
3 then it becones the performance-based criteria that

4 that becones effective later. So we're |ooking at --
S Oh, sorry. One slide previous. Yep. One slide
6 before. No, before. Yeah. Thank you.

7 So performance-based Ride-through criteria is for
8 both BES IBR and non-BS IBR.  Nothing new here. Align
9 it wth your PRC-028 inplenentation plan, and that's
10  because within PRC-028, you're installing new

11 equi pnent, you're working wth your vendors, you're

12 working with supply chain, and you're getting that

13 installed. You shouldn't be required to denponstrate
14 performance at a generator that you haven't installed
15 that equipnent at yet. The inplenentation plan for O-
16 028's already sufficient to denonstrate that you' ve got
17 the -- you've got the risk resolved by having the

18 nonitoring equi pnment installed and you have the

19 capability of denpbnstrating what you're doing onsite,
20 howit's performng. And at that point you becone --
21  your performance-based Ri de-through criteria needs to

22 be denonstr at ed.
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1 And now we can go to the next slide.

2 Al right. So for Project 2023-02, new standard
3 again, PRC-030. What we're looking for is -- this is
4 the analytics that base -- work off the sane as 029.

5 W have an IP revised and current draft for fornal

6 coments, so | actually cannot take questions on PRC
7 030, but this is a public forumand we can briefly talk
8 about this because it's currently under ballot.

9 But what is in the revised IP? W recently did
10 pass ballot, but due to sone necessary conform ng

11 changes to nmake sure that the PRC-030's inplenentation
12 plan was in line as intended with PRC 029 and PRC- 030,
13 it's currently out for ballot just for those conform ng
14  changes and sone snall revisions within the

15 requirenents for R2. So the IPis currently out for
16 ballot. W did renove the performance-based,

17 capability-based | anguage fromthat IP, so nowit's

18 only focused on just on the next slide when it becones
19 effective.

20 So it's later of the first day of the first

21 calendar quarter that is 12 nonths after the effective

22 dates or approving the standard or the first day of the
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first calendar quarter that is 12 nonths after the

2 effective date of the applicable governnental authority
3 order approving Reliability Standard PRC-029. Al that
4 to say this is neant to align with your PRC 029

5 rollout, and PRC-029's rollout is neant to align with
6 PRC-028. So these are all tied together for that --

7 for that sane basis of perfornmance data criteria and

8 having the analysis that's triggering that data, and

9 having the data installed and that equi pnent being

10 installed at those sites are all in conjunction and

11 working together. So it's that three-legged stool we
12 tal ked about yesterday. |It's one solution.

13 Wiile there are three different |IPs, they daisy
14  chain together intentionally to nake sure that we're
15 not putting anyone into a conpliance bind by having a
16 gap. |If you don't have disturbance nonitoring

17 equi pnent installed, you shouldn't be held accountable
18 for performance that you can't denonstrate. So that's
19 built into the |IPs.

20 And at this point, | think we can go to the next
21  slide, which should be -- okay.

22 | did add this in just to -- as a callback from
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1 yesterday. W talked about how these tied together,

2 voltage frequency excursion occurs, and sOo you see

3 these two standards on the right. PRC-029 and 030 tie
4  together, and then on the disturbance nonitoring side,
5 PRC-028 on the far left, all to say that all three of
6 these go together, and this is just a visual

/7 representation, again, as a callback. [If this didn't
8 make sense yesterday, maybe it nmakes | ess sense today,
9 but hopefully it nakes a little bit nore sense. It

10 makes nore sense to ne than it did when | originally
11 made it, so this is good.

12 But when it gets to nmaking sure that you have an
13 understanding of this, ask questions. Reach out to
14 your regional entity. That conpliance staff is there
15 to help provide that guidance, so as these cone out,
16 don't guess, of course. | don't think any conpliance
17 officer is doing that, but if you have questions or

18 concerns, please raise those, bring those up. The

19 regional entities are there to help. And with that, |
20 think we can go to the next slide and take questions.
21 MR. BENNETT: So, Jamie, on this one, | was just

22 going to ask, would you prefer to have questions on
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1 this now or kind of norph into your panel

2 M5. CALDERON: Let's just do the panel, yeah.

3 MR. BENNETT: And do it all at once.

4 M5. CALDERON: Yeah. Yeah, let's do the panel.
3) MR. BENNETT: Ckay. Let's just -- let's just do
6 that. GCkay. So it |looks like the panelists are

7 starting to nake their way to the stage.

8 going to be kind of continuing the conversation on

di scussi on?

So this is

9 inplenentation plans and effective dates. And Charles

10  Yeung, our noderator fromearlier, is back wwth us as

11 well as Jamie to help noderate this conversation, and

12 with that, Jam e, whenever you guys get settled up

13 there, please start in.

14 MR. YEUNG So Jam e kind of recapped where we

15 were, and | think it'd be good to put that other slide

16  back on, her last slide with the three standards. |Is

17  that possible? | think that's a good reference for

18 what we're going to talk about on this panel. | need

19 to bring up the questions. Excuse ne.

20 (Brief pause.)

21 MR YEUNG So let's start with introductions.

22 Naybe we'll start on the end, just who you are, who you
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1 represent, please.
2 MR. HAKE: Yeah. Hey, everybody. So Sam Hake
3 here. [|I'ma NERC conpliance engineer wwth a AES C ean
4 Energy. W're a renewabl e energy devel oper.
S M5. JONES: Good afternoon, everyone. M nane isS
6 Rhonda Jones, and | |ead the NERC conpliance efforts

7 for Invenergy, and we're a devel oper and operator of

8 many projects throughout the United States, and we're
9 headquartered in Chicago.

10 MR, GUGEL: And |I'm Howard Googl e, vice president
11  of regul atory oversight at NERC.

12 MR. PATEL: Manish Patel, Electric Power Research
13 Institute.

14 MR. YEUNG Again, |I'mCharles Yeung. | work for

15  Sout hwest Power Pool, a nenber of the Standards

16 Commttee, and we know Jam e is.

17 M5. CALDERON: Yeah. My nane's Jam e Cal deron

18 with NERC Standards Devel opnent. My conputer seens to

19  have just bricked.

20 MR. YEUNG Crowdstrike?
21 M5. CALDERON: Yes, probably.
22 MR. YEUNG Well, | think inplenentation's a real
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1 inportant issue. | believe two of these standards have
2 already passed. One is under a final ballot, I think

3 the PRC-030, and hopefully as far as this conference is

4 concerned, we'll get to passing a standard for PRC- 029.
3) | think one of the things probably not recognized
6 because it's still in developnent is the issue of
7 exenptions. That's going to be -- yet have to be

8 finalized exactly what that would | ook |ike, but I

9 think that m ght have sone bearing on this

10 inplenentation. So maybe the panelists can consi der

11  some of the comments we've heard so far about

12 exenptions and inpl enentati on because wth exenpti ons,
13 certainly there's different types, different inpacts,
14 and perhaps inpacts on the inplenentation, too.

15 So the first question is, given the conplexities
16 of these three standards -- PRC-028-1, PRC-029-1, and
17 PRC-031 -- what strategies would you reconmend in

18 synchroni zing inplenentation to avoid conflicts or gaps
19 in conpliance? Again, with the explanation Jam e gave,
20 they're all one big happy famly, so we need to

21  synchroni ze those together. And then what

22 considerations are needed to prevent potential overl aps
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1 or inconsistencies in that inplenentation? So you want

2 to just start on the end?

3 MR. HAKE: Yeah. Yeah, absolutely. So a couple
4 of points to make here. | think, first of all, we
5 shoul d expect overlap. | think that currently in the

6 existing inplenentation plans, that is acknow edged, as
7 Jame just presented. | do think that we have sone

8 concern over the differentiation between the design

9 portion versus their performance. Particularly for

10 PRC-029, a lot of the challenges that we've heard

11 di scussed -- you know, OEMs bei ng out of business,

12 nodeling information not being available -- those are
13 really going to inpact us on the design side first,

14  right? That's the first thing that we have to do. And
15 so | think that for our -- ny personal view, | think

16 that the link that we currently see through the

17 performance requirenents needs to be replicated al so

18 for the design. I|I'mnot sure that we can really

19 cleanly differentiate between those.

20 And then the second nmain point | wanted to nmake

21  was also referring to sone discussion that we heard

22 yesterday about the design cycles for the equi pnent
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capabilities here. So it was on the order of five

2 years for the design cycle. That's five years to have
3 the equi prent available, not installed in the field,

4 ] ooking at another three years for deploynent. So wth
S5 eight years there, we're already at the very end of the
6 -- you know, the 2030 hard date. So we're certainly

7 confused and concerned about that, and | think that

8 that's sonething that really needs to be seriously

9 considered as the Drafting Team and NERC noves forward.
10 M5. JONES: Sone of the things that we've done at
11  Invenergy to kind of prepare, yes, definitely we share
12 sonme of the sane concerns about design with sonme of our
13 equi pnent. But one of the things that we' ve done to

14  kind of help get ahead of this is that we've already

15 started to kind of develop, like, tinelines, in

16 specific, to the type of equipnents that we have. And
17 so we kind of map out current day, if this goes into

18 effect, what would it look |ike. Wat would |I need to
19 do today to be ready from a design perspective, being
20 probably proactive, and | ooking at equi pnment and who

21 we're going to procure that from and what does that

22 | ook like? So we are really, like, starting earlier to
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1 kind of just planning side of it to really help us to
2 make sure that things are coordi nated, and ki nd of

3 alnost doing a gap analysis early to just kind of see
4 where sone of those needs will be and trying to fill
5 those in and be proactive in that regard.

6 Al so, too, as Jam e kind of tal ked about early,
7 kind of prioritizing those high-risk assets and those
8 that we would probably need to give -- that wll

9 require the greatest need of support. Say if an CEMis
10  no longer in business, what is our strategy or

11 contingency to kind of conme up with how do we

12 articulate design in those cases and respond

13 accordingly? And one of the things that we feel is
14  just really big here is just we can't underestinmate the
15 power of kind of mapping it out al nost project style.
16 | have over 75 plants that | have to get ready for

17 this, and by the tinme, you know, we have to start

18 inplenenting and kind of installing equipnent, |l

19 probably be at 85, 90 plants that | have to do this
20 for. So just really strategizing early on a tineline
21 and a schedule to get the different phases done.

22 MR, GUGEL: Yeah. "Il kind of tie this back into
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1 the previous panel's discussion. | think it's going to
2 depend on how the next version of PRC-029 deals wth

3 exenptions. | think the closer the exenptions and the
4  performance expectations nmap to what everyone is saying
5 that their current units can performto, it'll be

6 easier to denonstrate that than if it varies fromit.

7 So, you know, if there's a, an expectation by nost

8 folks that, yeah, we can neet PRC- 024, nmaybe if that

9 exenption is closer to that curve for existing units,

10 it mght be alittle bit easier to kind of work through
11  and denonstrate that than if all your existing units

12 you needed to denonstrate sonething that's a little bit
13 different fromthat, and woul d be different

14  docunentation that you have in place.

15 MR. PATEL: | don't have too much to add, but

16 before | forget, |I think we need a Ride-through

17 standard for Jame's |aptop.

18 (Laughter.)
19 MR. PATEL: Anyhow, so | think what Howard said is
20 absolutely right. | think it depends on how PRC- 029

21 | ooks like in the next couple of weeks. But beyond

22 that, | think credit to all three standard Drafting

Scheduling@TP.One 800.FOR.DEPO
TP One www.TP.One (800.367.3376)



Technical Conference Day 2 9/5/2024
Page 164

[

Teans. | think, ny personal opinion, the

2 inplenentation plans were pretty synchronized. | think
3 we can always debate is the tine all owed enough or not,
4 but | think there was great deal of effort in

5 coordinating inplenmentation plans of the three

6 standards, and there is an opportunity to tweak those
7 based on what the changes m ght | ook |iKke.

8 MR. YEUNG Yeah.

9 M5. CALDERON: | have a followup question if |

10 may. Yeah. Wen it cones to the challenges with

11  specific equipnent, is there a particular type of

12 equi pnent that would be perhaps nore difficult to

13 secure? And | don't know if you have this off the top
14  of your head, but just when it cones to the

15 installation of new nonitoring equipnent, is there any

16 that are nore challenging to do on the front end

17  because, like, transforners have a long lead tine. 1'm
18 just unfamliar with the di sturbance nodern equi pnent
19 that's being required at the plant | evel and the -- and

20 the sub-plant level as well.
21 MR. PATEL: Right, right. So |I think the PRC 028

22  Standard Drafting Team debated that a lot, right? It's
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one thing to draw up a CT or PT distance nonitoring

2 equi pnent on a piece of paper, a single-line diagram

3 It's another thing to actually go out, get an outage,

4  procure equipnment, get the panel on which you will hook
5 on the equipnent.

6 So | think the 028 teamdid take into

7 consideration all that, with the expectations or the

8 directives fromOder 901, right? Oder 901 is very

9 <clear in ternms of when those standards need to be fully
10 enforced. But then if you renenber, and sone of you

11  may have noticed that we realized that, you know, it

12 may be challenging. | don't know how many plants we

13 are talking about. | think when we were only witing a
14 standard for BES IBRs, we had sone idea about how many
15 plants we were tal king about. | think soneone at NERC
16 staff had pulled up sonme data and said about 800 to

17 thousand BES IBR plants. But then we rolled in non

18 BES-1BRs, and we have no clue how many of them are out
19 there. So long story short, we have to honor the

20 directive of the Oder 901, and we have to realize that
21 there are sone practical limtations based on which,

22 you know, equipnent gets installed in the -- in the
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1 station or at the plant.

2 So the framework, there is a framework in the

3 inplenentation plan. |f the NIT provides reasoning

4 that beyond -- that is beyond their control, right,

5 then there is a framework in the inplenmentation plan of
6 the PRC-028 standard that allows to seek exenption or

7 seek extension -- sorry -- extension of inplenentation
8 plan fromthe conpliance enforcenent authority. So

9 anyhow, | think the PRC-028 team did as nuch as they

10 could to honor the directive and realizing actual, you
11 know, problens that m ght cone up as industry goes

12 instal ling equi pnent.

13 MR. YEUNG Thank you, Manish. Second questi on,
14 and, Panelists, if you have things to add, maybe you

15 can el aborate with the second question because it's

16 very related to the first one. So question is, what do
17 you anticipate would the -- with the -- will be the

18 nost significant challenges when retrofitting or

19 nodifying the legacy IBR -- and that's kind of what

20 Howard nentioned on the exenptions -- to conply with

21 these new standards? And the question's kind of silent

22 on which one of the three, it just refers to all three,
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1 but if there is a particular one that you want to call
2 out, | suspect there is, that's nore challenging than
3 others, that'd be helpful. So can you share any

4 practical solutions or best practices that have proven
5 effective? And I think we heard sone things about

6 getting started early, so thoughts on that, Panel? Go
7 this way or start down there again?

8 MR. GUGEL: Yeah. No, | can start again. So |

9 think that one of the huge challenges that we are

10 concerned with, again, as been discussed previously, is
11  resource availability both on the GO side, the CEM

12 side, really across the board. Having a confusion and
13 uncertainty on the path forward nakes that extrenely
14 difficult, and | think it's going to hit every part of
15 the industry. And then | think the second point |

16 wanted to nmake here as far as challenging for

17 retrofits, you know, |I'm focusing on PRC- 029 here,

18 although I"mnot sure | would want to opine on which is
19 nore difficult. But so specifically regarding the

20  exenptions, | made a simlar point yesterday about

21  hardware- versus software-based exenptions, and again,

22 this goes into planning. W're not sure howto
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1 ‘interpret this and what to do about it.
2 | do -- | just want to caution that |'m concerned
3 that the focus on hardware- versus software-based
4 Jimtations is mssing part of the point. A lot of our
5 concern, again, is on the nodeling side, and as |
6 understand it, nodels are very literally a software-
7 based representation of the entire system which
8 includes hardware and it includes software. So agai n,
9 just driving the point hone that having exenptions only

10 for hardware seens to be unnecessarily restrictive and
11  nmakes the assunption that the software issues can be

12 resolved much nore sinply, which |'"'mnot entirely sure
13 is true.

14 M5. JONES: Just to kind of add to that, | think
15 for us kind of doing just that comrercial/economc

16 assessnment now and being a part of, l|ike, kind of our
17 long-termforecasting is, these solutions, even if we,
18 you know, do exercise exceptions, is going to require a
19 financial -- increased financial investnent, and that's
20 just the reality of it. And | think what's hard is

21  they're saying, hey, Rhonda, how nuch is it going to

22 cost, and I"'msaying, | don't know yet, but you want ne
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1 to buy it tonorrow. And just trying to figure out what
2 does that nunber ook |ike, but also, too, you know,

3 the challenge is kind of having that conversation with
4 the OEMs to kind of help us to get to a nunber that's a
S5 strong, strong estimate of that.

6 So understandi ng the commerci al and financi al

7 inpact, but also, too, being able to articulate the

8 return on this possible investnent that we're making.

9 Hey, Rhonda, we're going to do this, and what does that
10 nean for us as far as production? Hey, Rhonda, what

11 does this nmean for us as far as return, and kind of

12 substantiating that is sonmething, too, that's -- can be
13 alittle bit of a challenge in that regard because it
14 needs data. Just |ike ny neighbor here, I think

15 nodeling -- |I'm happy that we do have an in-house

16 nodeling teamto kind of help us with that. But that
17 also, too, is going to really kind of increase the

18 resource need there as we try to articulate our

19 position in that regard.

20 Al so, too, we worry about -- another big challenge
21 is termnation of services for the few CEMs that we

22 have equi pnent for that are no |longer in operation and
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1 just trying to figure out what is that -- you know,

2 what is that story that we tell from an engi neering

3 perspective to give our best understanding of what to
4  expect of these devices. And then also, too, just the
5 collateral inmpact to other standards. This is just not
6 PRC, but there's a lot of other NERC standards that are
7 going to have to be addressed once the standards are

8 approved and kind of putting things in place to kind of
9 address the -- | call it the collateral inpact of these
10 standards going forward. | think about ny facility

11 ratings, et cetera, and safety and al so, too, and the
12 anal ysis and inpact there, which is of great concern.
13 But hey, yeah, those are the concerns, but how do
14 you kind of address those? | kind of encourage fol ks
15 that have never really talked to their CEMs, get to

16 know themtoday. Establish a relationship with them
17 Really get to know about your fleet and about your

18 equi pnent, about the type it is. Find those, those

19 tech sheets, those specs. Sonetines if you all are in
20 the business as we are of acquiring already existing

21 projects, make that a part of your turnover package.

22 To really, really learn these assets, you're probably
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1 going to be nore of an expert on the asset, and that

2 expectation is to know it there. You can start having
3 these conversations now even before the standards get
4 approved to just knowi ng what you're working with. So
S those are sone things to do to kind of offset it.

6 And then we are a big fan of the, you know,

7 hardware exenptions, and | think that that's a good

8 thing, but also, too, you can start now buil ding that
9 story and what does that |look like in order to

10 substantiate it. | don't think it's solely on the OEMs
11 to do it alone, but, you know, when you're an operator,
12 you're close to the action. You can tell the story

13 about effectiveness and what your limts are.

14 Part of the strategy that | have in ny shop is

15 al ways about optim zation. Wat is the optim zation
16 story? And that's sonmething that's -- with or w thout
17 PRC-029, we're always in a position to denonstrate is
18 ny equi pnent performng to the best of its ability and
19 this is why. And | think an optim zation story, even
20 if it is used to substantiate an exenption, is

21  sonething that is knowl edge that can go a long way in

22 hel ping you.
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1 MR YEUNG So let ne kind of follow up wth you

2 and Andy, Rhonda. As far as the inplenentation tine

3 franmes, yes, there -- we have a |lot of these. 1Is there
4 any particular one of these standards where the

S inplenentation tine frane really is just, you know, as
6 proposed is nore problematic, or are your concerns

7 through both 028, 029 and 030 i npl enentati on?

8 M5. JONES: | would -- | would say that -- you

9 know, also, too, if |I could have a |onger runway, |'l]I

10 take it because like | said, | have about, you know, 70
11 to 80-plus projects to get ready for, and | just think
12 | ' m concerned because one of the biggest thing is just

13 the bottleneck. And right nowit's hard to predict if
14 | went forth to ny OEMs with what ny needs and supports
15 are, do they have the capacity to fit the tinelines

16 that are being proposed and those that we have

17 internally at in Invenergy. And so that's one of the
18 things, just trying to nerge their availability and

19 capacity with ours. And sonetinmes | do kind of predict
20 that it may really be challenging to neet that, and so
21 that's one of our biggest concerns.

22 On the di sturbance nonitoring equi pnent side, we
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haven't gotten a | ot of concerning feedback about the

2 availability of that, but maybe a | ot of people haven't
3 started asking about it yet, so we don't really see a

4 lot of big concerns there. But once everything starts
5 to kind of get going and going out of the gates, we are
6 concerned that just fromjust bottl eneck of services is
7 going to be a challenge.

8 MR. YEUNG Supply chain issues. Andy, anything

9 to add to that?

10 MR. HAKE: Yeah. So | think | agree with pretty
11 much everything that was just said. W're a big fan of
12 the phased-in inplenentation for PRC-028. | think

13 that's very, very inportant. | nade the point earlier
14  during the first question that | personally believe

15 that the design portion shouldn't be separated fromthe
16 performance portion. | don't see that needing to be --
17 to be separate and should al so be contingent on the

18 PRC- 028 information.

19 And then the last part I1'll nmention here is on the
20 newl y-revised PRC-038 inplenentation plan. Again,

21  personally, | think that the link there to PRC-029 is

22 inportant. |I'mnot sure how much we can di scuss that
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today, but just putting that out there that, again, |

2 view all three standards as bei ng sonewhat sequenti al,
3 and I'mnot entirely understandi ng why that revision

4 needs to be made after it was al ready approved.

S MR. GUGEL: Yeah, Rhonda, if | could pull on a

6 thread of sonething you nentioned earlier because it's
7 not anything that | had considered. Wat are the

8 things in PRC-028, 029, and 030 that woul d cause

9 changes to your FAC-008 policy?

10 M5. JONES: Well, |ike, when we tal k about sone of
11  the auxiliary equipnent that, these changes that we're
12 making, if PRC-029, the curves are approved as

13  proposed, we think about sonme of the safety concerns

14 with the equi pnent down the line. So that's where kind
15 of that cones in when we're | ooking at the transforners
16 and stuff like that. |In certain events, in the

17 scenarios that they showed, it's like, well, wow, |'m
18 not only worried about the actual inverter itself, but
19 worried about sone of the other auxiliary equipnent in
20 that regard when you look at it froma scenario

21  perspective.

22 MR, GUGEL: Ckay. Yeah, | just -- | nean, the
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1 time frames that you're tal king about, let's assune

2 that, you know, that the curves in PRC-029 stay the way
3 that they are. You know, the thermal constraints for

4  nost of the auxiliary equipnent you' d be tal king about,
5 especially when you' re tal king about transforners, CTs,
6 PTs, breakers and switches, seconds is not going to be
7 enough for that to heat up and cause any kind of -- |

8 don't think, at least in ny experience, wouldn't be

9 enough to change a rating for any of those. Now, if it
10 was extended, protracted, maybe, out for 15 to 20

11 mnutes, which is not sonmething we'd really be tal king
12 about here, then |I could see how that could be

13 affected. But I'mstruggling a little bit trying to

14  figure out where it would change a -- that short-term
15 thing woul d change sone sort of a rating for your

16 facility that isn't already taken into account in your
17 existing FAC-008 process. Yeah, that's sonething I'm
18 M5. JONES: (O f mc) probably spent years on, but
19 definitely, that's sonething that canme up about the

20 safety of the equipnent and its ability to react, and
21 how it just can have that dom no effect down the |ine.

22 MR. YEUNG Ckay. Manish, your comments, and if
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1 you can throwin a joke, it'd be appreciated.

2 MR. PATEL: [|'mrunning out of them So |I'm going
3 totake a slightly different way to answer this. And
4 so, you know, PRC-023 transmssion, really |oadability
5 standard. PRC-025, generator relay |oadability,

6 standard. PRC 26, stable power sw ng standard. Al

7 those standards, when they were witten, either

8 concurrently or immedi ately after, there was a docunent
9 produced either by the Standard Drafting Team or sone
10 other technical commttee or working group at NERC t hat
11  shows how to do calculations so that, you know, people
12 know how to neet the requirenents of the standard,

13 right?

14 PRC- 024, there is actually a docunent that -- out
15 there that shows three nethods to do cal culation for

16 converting voltage from high side of the main power

17 transforner, the generator step of transfornmer, to

18 synchronous machine termnals. And three years ago or
19 so, sone sol ar devel opers cane to say, well, you have a
20  docunent that shows cal cul ations for synchronous

21 machines, not for, you know, solar plants. So System

22 Protection Wrking Goup -- | work with them-- we put
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1 together a white paper that shows one nethod that, as |
2 mentioned earlier this norning, that hopefully will get
3 approved by RSTC.

4 What |'mtrying to say with all that back story is
S PRC-029, it's a Ride-through standard. There is no

6 franmework out there to show a sanple nethod to eval uate
7 your plan with and show that either it neets or does

8 not neet the Ride-through requirenents, right? So |

9 think as we think about inplenentation plan, we need to
10  think about the Joe Smth out there working on putting
11  toget her docunentation to show conpliance. Does he

12 have or she has tools and cal cul ati on net hodol ogies to
13 go along, right? As witten the inplenentation plan,

14 assum ng that the standard gets filed, approved by FERC
15 early next year, then within one year, so first quarter
16 or second quarter of 2026, we are |looking at fully

17 enforced standard, right? Do we -- do we have -- have
18 we provided tools, nmethodologies to the industry that
19 can be followed and then that can be applied to this

20  thousand BES and then, in another nine nonths or so,

21 non-BES IBRs needs to be fully enforced. Can all these

22 cal cul ati ons be done in sone of this?
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1 You still need to go back to your OEMs, right, get
2 sone information that m ght be necessary to show

3 conpliance or seek exenptions and all that stuff. So |

4 think -- | think we need to about sone of those things
5 when we tal k about inplenentation plan. | don't have
6 any comment on PRC-028 inplenentation plan. |'ma

7 chair of the Standard Drafting Team and as | said, we
8 have done best possible. And | think PRC-030 is

9 slightly different in nature, but | think when we think
10 about PRC-029 inplenentation plan, we need to be very
11  careful that we provide industry tinme and tools, right?
12 There is not a single literature docunent out there

13 that shows this is how you will evaluate Ri de-through
14  capability. R de-through, this is first-of-a-kind

15 requlatory standard, right? There is no tools in

16 et hodol ogy out there, | think.

17 MR. YEUNG So we shoul d' ve made you chair of PRC
18 029, Manish. There wouldn't be a question. Jam e,

19 anything to add?

20 M5. CALDERON: No, not on that question.

21 MR. YEUNG Ckay. So the next question is about

22 npew generators. As nentioned, we also now have a Sub-
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1 Category 2 type of registration that's going to be

2 under conpliance for these standards as well. So since
3 NERC is expanding their registration criteria for the

4  (0s, how shoul d conpani es approach the integration of

5 new assets or changes in ownership to ensure seani ess

6 conpliance, and what are there -- what are the key

7 considerations to keep in mnd? | think we already

8 heard sone of the things about, you know, tools, right,
9 especially these new players, as you said, the plain

10  Joes who have never been subjected to nonconpliance.

11 M5. CALDERON: Well, if | may expand on that, the
12 inpetus for this question as well is we see a transfer
13 in ownership nmuch nore with a lot of the smaller |IBR
14  than we're seeing wth, |ike, conventional generation
15 where whol e conpani es cone and go. It seens very

16 quickly we have foreign-owned investors, and there's a
17 lot of interchange between sone of this ownership with
18 |BR that we don't see traditionally. So there's an

19 additional |ayer of conplication to this question then,
20 | think, is why we wanted to bring it up to the panel.
21 MR. HAKE: Yeah, so I'l|l start again. This is --

22 this is a fun challenge for sure. So | guess what [|'|
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1 dois just explain alittle bit about how AES has kind
2 of attacked this, at |east very, very early stages, to
3 be clear.

4 So we've conme up with our list of potential new

S5 Category 2 sites, right, based on all the data that we
6 have on our operating fleet, begun the effort of

/7 gathering data in the field. W believe that it's

8 going to be a trenendous resource drain and constraint
9 onwus in order to get this information. It's not

10 trivial. So even though, currently, we don't have a
11 super firm understandi ng of what exactly are we going
12 to have to do for these Category 2 sites, we figure we
13 can at |east get sonme stuff started. You know, we're
14 going to need that data no matter which standards

15  apply.

16 And then to nore directly address the question

17 about change of ownership for projects or how are we
18 now treating these Category 2 projects, especially new
19 ones that are comng up, and it mght sound |like a bit
20 of a sinple answer, but, essentially, what we're doing
21 is treating themthe sane way that we do our Category 1

22 projects. So again, because we don't necessarily know
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1 specifically which standards wll apply, we are taking
2 a conservative approach and assumng it's going to be
3 nost of them if not all of them

4 It does raise a |lot of concerns and challenges in
S working with our contractors trying to figure out what
6 1s going to happen. You know, they don't Iike

7 uncertainty just the sane way that we don't, but that's
8 essentially what AES C ean Energy, our approach has

9 been thus far. And we're certainly eager and awaiti ng
10 additional information so that we can, you know,

11  continue to plan and nake sure, again, touching on the
12 resource availability point, that we have all the

13 people in the right places in order to actually make
14 this happen.

15 M5. JONES: | echo -- | echo that process very

16 simlar to howwe do it in our shop. Wth any asset,
17 we have about definitely 10 or 12 that'll cone into --
18 under Category 2, and we just kind of stress test them
19 under the npbst extrene scenario. Now, our hope is that
20 the curves will cone inalittle bit, but nonethel ess,
21 we just try to, in our shop with our NERC readi ness

22 process, is try to understand now, well, what do we
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1 need to do to get these facilities ready to be able to
2 denonstrate conpliance, and it's just starting early

3 and trying to figure it out.

4 And we do have one or two cases where the vendor
S is no longer there and just trying to, on our own, be
6 able to substantiate their effectiveness to the grid,
7 which we think is nost inportant, and being able to

8 show how they continue to support grid reliability in
9 the absence maybe of sone of that information because
10 the CEMis no | onger around.

11 MR GUGEL: | like what |'m hearing, | nean, and |
12 think that's an excell ent approach for fol ks to be

13 taking. The other thing is that as assets change

14 hands, hopefully there's a conmmunication that occurs to
15 |et folks know, hey, by the way, are you registered

16 with NERCif you're -- if you're selling an existing
17 asset or changing it, and if not, you mght want to

18 reach out because the world's about to change. But

19 vyeah, raising that awareness, too, it would help -- it
20 would help us and help them | think, entirely to nmake
21  sure that we've got awareness raised on those areas.

22 You know, the fortunate thing is we don't register
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1 assets, we register entities, so once you're in, you're
2 in and, and you're in the know, if you will, so yeah,

3  but the approach that y'all are taking | think is

4 really good.

S And then just a rem nder that since these are, you
6 know, non-BES assets, standards would only be

7 applicable as they're changed or as, you know,

8 definitions kind of change in that area. So it's going
9 to be a process of standards devel opnent as each one of
10 -- each standard is nodified to see whether or not

11  these non-BES assets are included or not.

12 MR. PATEL: So | don't have nuch to add to what

13 Howard said. Wen | read this question, the raw

14 thought that canme to mnd is, you know, when you sel

15 your hone, you have to -- you have to sign this

16  disclai ner about the status of the hone, what's in it.
17 | f sonething' s broken, you have to declare it and al

18 that stuff. | think -- | think there m ght be a

19 checklist out there that soneone can put together that
20 one owner gives to another owner, then the ownership

21  changes, and, you know, |et the new owner becone aware

22 of what they're getting into. | don't have nuch to add

Scheduling@TP.One 800.FOR.DEPO
TP One www.TP.One (800.367.3376)



Technical Conference Day 2 9/5/2024
Page 184

[

here. | think it's an adm nistrative process, but all
2 those entities who play in this non-BES assets world

3 need to catch up to the reality that NERC standards

4  would apply to those assets now.

S MR. YEUNG -- communication for the new owners,

6 and, of course, NERC has already a plan for registering
7 these new owners, too.

8 The next question is a little bit nmaybe kind of --
9 kind of going back to sone of the things that already
10 been said, so l'mgoing to revise it alittle bit. The
11 question is, how does supply chain issues inpact the

12 timely inplenentati on of these new standards,

13 particularly in ternms of retrofitting existing or new
14 installs, and what proactive neasures can be taken to
15 mtigate these potential risks?

16 And | think we are over these past couple of days,
17 we've heard a | ot about the PRC-029 inpacts of these --
18 inplenentation and how t he supply chain m ght i npact

19 that. So maybe kind of tal k nore about naybe the other
20 two standards, 028 and 030, and, Manish, | think you

21  already opined on that a little bit, particularly,

22 again, this is about a | ot of new Category 2 assets

Scheduling@TP.One 800.FOR.DEPO
TP One www.TP.One (800.367.3376)



Technical Conference Day 2 9/5/2024

Page 185
1 that probably don't have any type of this equi pnent
2 presently.
3 MR. PATEL: That is true for PRC-028. It is very
4 |ikely that non-BES IBRs do not have all necessary
5 equipnent. They may have sone that can do sone
6 recording as required by the standard, but not all
7 recordings that the standard requires. This wl]l
8 require themto -- actually, if they don't have their

9 own engineering staff, first of all, go and find an

10  engi neeri ng consul tant who can help them right, design
11  the DME equi pnent, and then go and find fol ks who can
12 actually go into the substation and install it, right?
13 So it's going to be quite a bit of work.

14 In sone cases they will have to talk to IBR unit
15 OEMs because the standard requires SCR data fromthe

16 inverters or the wind turbine generators. So they wll
17 have to go and talk to the CEMs about the capabilities
18 of that particular, you know, vintage of equi pnent that
19 they have in their asset. So there is quite a bit of
20 work required, and | think that's why, as |I said

21 earlier, the Standard Drafting Team you know,

22 respecting the directive of the Order 901 in terns of
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1 when the standard needs to be fully enforced, stil

2 went ahead and offered a framework to seek extension,

3 right, because again, | can draw up DVE equi pnent ri ght
4 here on ny notepad in matter of five mnutes. It's

5 another thing to actually go and get it installed in

6 the substation.

7 MR. YEUNG Howard, any thoughts?

8 MR. GUGEL: Yeah. | don't really have anything to
9 add. I'mnot sure that, from our perspective, we

10 really understand the supply chain issue there. | do

11 think that, as it's nentioned before, you know, vol une
12 is going to play in -- conme into play here, and the

13 fact that you've got, you know, a significant nunber of
14  folks that are having to procure new equi pnment may

15 bring that into play and may cause a supply chain

16 i ssue.

17 | could be totally wet on this and sone fol ks may
18 be able to straighten me out on this later, but | think
19 one advantage that these units have over nmaybe the

20 traditional synchronous units are that they're already
21  sanpling a lot of information. They're already

22 bringing a lot of data in to do all the nonitoring
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1 that's necessary internally. So it may be, you know,
2 the fact that they don't have to install sone

3 additional inputs mght be an advantage, but you're

4 still going to have to have that external |ogging

S5 equipnent there that would be able to pull that

6 information in. So while one part of it may be a

7 little bit easier, there's still a lot of stuff that

8 has to occur and would be inpacted by supply chain.

9 M5. JONES: Nothing new to add with supply chain.
10 | think we've kind of talked about it with just the

11 volunme and not know ng that, and just hope that we're
12 at the front of the line is what | strive for when we
13 start to request this equipnment. But nonethel ess, you
14 know, | think the other thing that we kind of think

15 about with supply chain is not just equipnent. But one
16 of the things that kind of canme up in our analysis is
17 the ability for this equipnent to record all this data
18 and what does that mean for additional kind of

19 capacity, and should we be |ooking at that as far as
20  sonething else to kind of consider as far as nanagi ng
21  and storing that data is sonething al so, too, cane up

22 I n sone of our conversations.
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1 MR. HAKE: Yeah, | don't have too nuch nore to add
2 onthis one. | think that -- you know, I'Il nention

3 again that in sone cases, CEMs are out of business, so,
4 effectively, the supply chain does not exist. W're

5 early enough in the process that we haven't encountered
6 any specific supply chain issues with particul ar

7 equi pnent. But, you know, we, of course, share sim/lar
8 concerns that there's a whole | ot of conpani es out

9 there that are going to be requesting the sane thing,

10 at the sane tine, on the sane tineline. And that's

11 very concerning, right, again, from equipnent and,

12 again, froma resource availability standpoi nt

13 | think one thing that | |earned yesterday that |
14  perhaps didn't appreciate previously is that this

15 equipnent is wldly conplicated, hearing fromthe OEMs
16  about how, you know, even just a single turbine is a

17  system of systenms with auxiliary equipnent. 1It's a |ot
18 of stuff that, again, everybody is going to be

19 requesting to upgrade and have updated at the sane tine
20 on a short tineline.

21 MR, GUGEL: | could add just one thing because it

22 just cane to mnd, too. I|I'mgoing to take an
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opportunity here to put inalittle bit of a plug. |
2 think if you're not already a nenber of sone sort of a
3 trade organization, it would really be helpful in that
4 -- in that aspect. So there's power in comunity, and
5 so it would be good to join up with sone other trade

6 organization, get sone of the collective thoughts that
7 are there, and work together towards sone of those

8 solutions because sonetines working by yourself, you

9 mght cone up with sonething, but as a community, if
10 you cone up with a solution, there's kind of the power
11  that could occur there. And yeah, Mark's rem nded ne,
12 you know, we've also got the Generator Forumthat would
13 be an excellent source for you also there. But, you
14 know, between the foruns and the trade organi zations, |
15 think there's a wealth of information that can be

16 tapped there as you get involved in those things. So
17 just -- it was kind of ny opportunity to kind of say
18 | ook for those al so.

19 M5. CALDERON: So we've tal ked a bit about

20 installation of equipnent, supply chain issues,

21 testing, and all of that. PRC-030 also has that piece

22 about root cause analysis and being able to di agnose
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1 the fault recorder data to be able to di agnose root

2 cause. And that's an entirely different form of

3 analysis that needs to be proactively addressed as

4 well. | would suggest nmaking sure that you've got

5 either onsite engineer or contractors, |like, set up or

6 consultants set up to be able to do that type of

7 anal ysis because there wll be atine limt once it's

8 being triggered and that request for the analysis is

9 being triggered, and it's a very specialized skillset.
10 So that's sonething else to keep in mnd.

11 M5. JONES: And that's a good point that you bring
12 up, Jam e, because part of our -- in our planning

13 efforts is kind of being able to design and how do we
14 maxim ze the filtering of that data to help us quickly
15 support a root cause analysis. And to be just

16 transparent, you know, we've kind of reconmended we

17 need to build a programjust around root cause

18 evaluation. It's its own programin and of itself.

19 It's not just this casual task of someone just flips
20 through the paper and says what's happened, but you

21 actually have to tell the story and substantiate it,

22 and then talk through renedi ation and mtigation if
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1 that's the case.

2 And so in our shop, we've tal ked about the need to
3  maybe carve out, for PRC-030, its own program W work
4 alot wth our data analytics team we work a ot with
S5 our engineering team and our conpliance professionals
6 to kind of bring that together, but we |ook at the

7 volunme and the nunber of faults that's happened. Al so,
8 too, you have to think about your workforce and the

9 FTEs that are going to be needed to kind of support

10 that, also.

11 MR. HAKE: Yeah, that's a really good point there,
12 and | would like to add, also, that the way that we're
13  currently interpreting PRC-029, in sone of the

14 measures, it tal ks about retention of actual

15 performance data to denonstrate conpliance with these
16 performance requirenents. So, in effect, we are going
17 to have to do a simlar type of effort every single

18 tinme an inverter trips offline. | know there was

19 discussion earlier about the Ride-through definition,
200 and we're optimstic that that can be clarified to try
21 and mtigate sone of those concerns. But | think

22 simlar to your point on PRC-030, there's also going to
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1 be a substantial anpbunt of expertise and resources and
2 effort involved with that, right? Every tine sonething
3 trips, we have to evaluate it versus the Ride-through
4  requirenents.

3) MR. GUGEL: Yeah. The only thing | would add is |
6 think if you' ve already got a team | ooki ng at PRC- 024
7 and any m s-operations, they're already kind of

8 involved in that RCA thought. And if you can draw on
9 themto maybe provide sone information or sone help to
10 | ook into your inverter trips, that would be really

11  good, too.

12 MR. HAKE: Yeah, | think that's a really good

13 point, Howard. The one distinction | would draw is,

14  currently, we're looking at a significantly |arger

15  vol ume than we would for PRC- 024, so PRC-024 m s-

16 operations. Again, not speaking just for AES, just

17  personally, they don't happen very often, so it's nuch

18 easier to deal wth.

19 MR. GUGEL: Yeah. You just need to clone them
20 right?

21 (Laughter.)

22 MR. HAKE: Exactly. Problem solved.
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1 MR. YEUNG W have one nore question for this

2 panel. I'mjust going to dig a little bit deeper into
3 sone of the things we've nentioned earlier about

4 testing and verification to whether or not you neet

5 these requirenents, particularly 029 requirenents. So
6 what are sone of the nost chall engi ng aspects of

7 testing and verification in the context of these new

8 standards -- 028, 029, or 030 -- probably you're going
9 to be tal king about 029 -- and especially in the case
10 that you're going to have this mx, right, of existing,
11 newretrofitted, it's going to be a changi ng | andscape
12 in your fleet. So what's going to be sone of those

13 challenges to testing and verification, and how do you
14 ensure that testing protocols are robust now to neet

15 these requirenents and avoid, as little as possi bl e,

16  del ays?

17 MR HAKE: So |I'mnot sure | have the answer for
18 that one. The first thing that conmes to m nd, though,
19 are the -- sone of the challenges we've tal ked about in
20 npodeling, right? So when we -- when we tal k about

21 verifying performance on the design side, the nodel has

22 to cone first. And, you know, as discussed at |ength
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here the | ast couple of days, getting all of that

2 information is a major challenge, particularly for

3 legacy products. But even noving forward, again, going
4  back to the design cycle comment, in the short to

5 medium even long term we're going to have a simlar

6 challenge. And if we don't have the nodel in order to
7 run the tests, we can't denonstrate perfornance

8 requirenents or conpliance with them

9 M5. JONES: Just add to that, you know, definitely
10 trying to nail down the nodeling is going to be a --

11 you know, a work in process. But one of the things

12 that canme up in our shop was, is there just like this
13 consensus testing standard that exists on how testing
14 shoul d be perfornmed? And if that kind of a standard

15 was to be devel oped, who is best to develop it that we
16 can have a shared approach at how we do testing, if not
17 just defining testing.

18 If | was a regul ator and everybody had to define
19 their own testing, it could really get kind of

20 squirrely there. But we don't have the answer to it,
21  but that's one of the questions that we're -- that

22 we've been tal king about internally, what is that
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1 consistent standard of testing that we can adopt and

2 apply across the board and across equi pnent type? And
3 that's sonething that we are still |ooking to kind of
4 |earn nore of, and we think that would help to sinplify
5 things versus devel oping our own, this other entity

6 develops their own, and it's just everybody has their
7 own way of testing it, and do we -- are we achieving

8 the sane objectives? But that's one of our

9 recommendations is to get that kind of consistent

10 standard of testing.

11 MR. GUGEL: Yeah, | would agree. | think that's a
12 -- that's an area to concentrate on. The synchronous
13  machines all struggled through that when we first went
14  through the MOD standards to try to figure out how to
15 do their real and reactive power output verifications
16 and their nodel verifications. And | think that these
17 -- that the inverter-based resources have such an

18 additional conplexity to their operation, that it is
19 going to take sonme specialized folks to set up those
20 testing procedures. | agree.

21 MR. PATEL: So this is also kind of only a

22 question for really PRC- 029 disturbance nonitoring
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1 equipnent. W have been installing for a long tine.
2 W know how to commission tests. PRC-030 is kind of
3 unique, very specific criteriain RL. | think we can
4 cone up with process, you know, to honor that.
3) So then PRC-029, we are not going to apply a 230

6 kV fault for 160 mllisecond to test plant is able to
7  Ride-through or not, right? So this begins fromlab

8 testing, solar inverter, or container testing w nd

9 turbine generator. | don't even know what to think

10 about HVDC terminals. They're a thousand negawatt in
11  capacity. But there has to be sone sort of gui dance
12 out there that says these are sone of the tests that
13  you need to run on your IBR units, right -- the solar
14  inverters, the wind turbine generators, the HVDC

15 converters. Sonehow convert those tests into nodels
16 and then use the nodels at the plant level, and then a
17 sinul ati on engineer |ike me can apply 230 kV fault al
18 day every day of whatever tinme duration, right?

19 But this is what | neant earlier that -- we wote
20 the standard. It will get done in one form or another
21 here in next couple of nonths, and then how to show

22 conpliance with the standard, it's a big task. It
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1 begins with |ab testing of equi pnent and then, you
2 know, sone sort of nodel -based verifications. And
3 thereis a-- there is a need to develop framework for
4 all