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Hi all. Thank you so much for joining us. We're excited to have
you here. We're going to hold for a minute or two just to let people
have a bit more time to come in. We know those back-to-back
meetings, different events that take place in the morning can really
— I run a minute or too late, so I understand. It can definitely —
yeah, we'll let people filter in, though. But we're glad to have you
here. We're really excited about this webinar and who we've
brought into the call today because we think that it's going to
provide some really helpful insights, or maybe we can learn from
you all in our Q&A about the great work that's being done on the
ground. Really, how can we support our workforce as it goes
through all the different growths that it's experiencing?

But again, like I said, we'll start soon. I'm seeing that our numbers
are continuing to rise and we just want to give people a little bit
more time to come into the room. And then once we get started,
we'll be into it. So, grateful that you all are here. Thank you so
much. Yep. I see that those numbers are still ticking, so definitely
the right move. We'll wait a minute longer before hopping in. But
yeah, really excited for the panelists and everyone who's here.
We've got a really robust set of speakers. So, thank you.

Perfect. So, we're really excited to have you all here. Like I said,
we're just holding for a second or two. It looks like our numbers
are starting to level off, so I think with that, we'll hop into it. So,
Sam, next slide please.

But really, hello and welcome to you all, all of you. We're grateful
to have you here. We're excited to have you here and to be able to
share and have our presenters with us that speak about this —
today's webinar, "Bridging the Gap: Preserving Critical Operations
and Facility Knowledge." So, today is dedicated to bringing to you
the latest actionable insights from leading industry experts. Better
Buildings and Better Plants webinars are a chance to explore the
topics, technologies, and trends that affect your organization.

Okay. Before we dive in, though, there are just a couple of
housekeeping items that I want to let you know about because I
think they'll make your experience a little bit smoother in this
webinar. So, please note today's webinar will be recorded and
we're going to archive it and the Better Buildings and Better Plants
Solutions Center. We'll also follow up via email with today's
recording and slides when they're ready. And then next, so you all
know, you are in listen-only mode, so that means that your
microphones are muted. However, if you experience any audio or
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video issues throughout the webinar, please send a message in the
Q&A box located at the bottom of your Zoom panel, and our tech
team will be able to support you. Next slide, please.

And now I'd like to take a moment to introduce myself really
briefly, just so that you can know who I am, as I'm going to be
your moderator for today. So, my name is Nina Wuerch and I'm an
ORISE fellow at the US Department of Energy's Building
Technologies Office. I'm a sector lead for our partners in the utility
and public sector space. Specifically, I work with power utilities
and K-12 school districts on identifying energy-saving
opportunities in their facilities portfolio, and then how can we
achieve those energy reduction goals of theirs? So, next slide,
please.

And next, I'm really excited for this webinar. So, first off, we're
going to kick it off with some polls to get to know more about you.
After the polls, we'll hear from Axel Pearson from Pacific
Northwest National Laboratory. Following that, we'll hear from
Dana Robbins Schenider from Empire State Realty Trust and
Saverio Grosso from Opt-In Consultants. Following them, we'll
have Julien Prodhomme and Mark Jackson from Carnival
Corporation speaking to us. And then, we'll wrap up today with a
Q&A and a preview of some of our upcoming webinars in the rest
of our summer series. Next slide, please.

So, today we'll be using an interactive platform for our Q&A and
polling. Please go to www.slido.com on your mobile device or by
opening a new window in your internet browser. Today's event
code is #DOE. Through this site, you'll be able to post questions to
our panelists throughout the entire webinar, so please submit them
anytime throughout the presentation. We will answer your
questions at the end of the webinar, though, like I said, you can
submit throughout. So, this doesn't bar you from asking any
questions to us; we'll just be answering them at the end. You can
thumbs up icon for — you can use the thumbs up icon for questions
that you like, which will result in the most populous questions
being — popular questions being moved to the top of the queue.
Okay, next slide, please.

So, we went to learn more about you, and so we're going to start

off with a few polls. Again, please join us over at Slido for the
following questions.
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Perfect. So, we want to hear more about who's in the room, what
describes your organization. Wow. When we first got to this page,
we had utilities at the top, but now it looks like we're going into the
contractor and consultant space, followed — oh, now tied with
higher education. We've got some local governments in the room.
We've got state governments. Commercial real estate's here. Thank
you for joining us. Industrial. Wow. Really, thank you so much to
our contractor and consultant group for showing up. I see that
there's some hospitality attendees. Higher education. Again,
another shout out. You all are really here in the space. Healthcare.
Our nonprofit sector. Thank you. We're excited to have you here
and to speak to you. I think we can go into our next poll, though,
now that we've got a pulse for who's in the room.

Now what we'd like to know, now that we know your sector, is
what is your role within the organization? Great. It seems like we
have a wide spread of people in the room. We've got instructor,
engineer, owner. Energy manager is coming up to the top. Program
coordinator. Program support. Wow. Energy manager and engineer
keeps getting bigger. I'm excited by the expertise in this room,
though. It looks like we've got a diversity of different options —
different roles and responsibilities here. Director of maintenance.
Thank you so much, everyone. Yeah, really, this is great to see
how many people are here and what you all are bringing to the
space. And hopefully, we're able to in turn provide a lot of insight
into you about different paths forward. Fantastic. Program manager
is coming up. Intake specialist. Assistant professor. Wonderful.

Okay. I think with that we will go ahead and we'll hop into it. I
think we're there with our poll. We're grateful so much to everyone
for your responses. So, again, like I said, we have a great lineup of
speakers today. Our first speaker is Axel Pearson. Axel is a project
manager at Pacific Northwest National Laboratory. Much of his
work focuses on energy saving lighting and controls, workforce
development, and building energy savings. Okay, and I'll pass it
over to Axel to kick us off.

Thank you, Nina. Hi, everyone. As Nina said, my name is Axel
Pearson and I support the Department of Energy's Building
Technologies Office on Workforce Development Activities,
including the Energy Skilled Program, which is a program that
recognizes training and credentialing programs and organizations
that train on energy-related building systems like HVAC, water
heating, and building controls. To achieve recognition, training and
credentialing programs must demonstrate that they are teaching
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energy-related skills that will enable the workforce to install,
operate, and maintain advanced building technologies that leads to
buildings that are safe, healthy, comfortable and affordable.

And this is an important point to make. To be clear, we do not
recognize individuals; we recognize training and credentialing
programs. And you're going to hear from one a little bit later on
this webinar, Opt-In Consultants. So, I just have five minutes to
tell you about Energy Skilled, and if there's one thing I want to get
across in that time, it's that the most critical piece of development
of the Energy Skilled program and recognition categories is
industry engagement. In order to determine what building
technology we focus the program on or the recognition categories,
we rely heavily on our industry partners by asking things like do
you have hiring challenges? What are the highest priority jobs in
your industry? And what are the skills that are critical for success
in those high-priority jobs?

We do this through broad workshops, interviews, webinars like
this one, and any other way to get input on those high-priority jobs
and specific skills. The point is we don't want to operate this
program in a vacuum. We know that engaging folks that actually
do the work are the best ones to ask. And I know, especially from
those polls, there are a number of you on today's call. And that's
what makes industry engagement such a critical piece of this
program.

So, a shameless plug for Energy Skilled: If you have any ideas that
DOE should consider adding to the Energy Skilled program, you
can enter it into the chat. In a couple slides, I'm going to tell you
the program areas that we already have. So, if you see something
on there that you — or you don't see something on there, let us
know. Sam, next slide, please.

Through the program, there are three key resources. The first is
competency checklists. That is the set of concepts that are critical
energy topics related to a particular job scope. It's important to
mention that our competency checklists don't include everything
that one needs to know to, say, install a residential water heater,
but it's just those skills that have the greatest impact on energy
performance, hence the name of the program: Energy Skilled. So,
for each job scope there's a competency checklist, and for most of
them the checklist serves as the recognition criteria. The critical
difference is that for recognition, we do label some concepts that
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are required and some as optional. That allows some flexibility
when an organization is applying for recognition.

Also offered is training content, like presentation slides, lecture
notes and problem sets geared towards educators. So, they're able
to use that free material to supplement their programs with up-to-
date material on the latest building technology. This is especially
useful during recognition. Say, if a program is applying for
recognition, maybe they're missing a module on indoor air quality
that's keeping them from being recognized, well, the easiest thing
for them to do is to go to our content repository, the Building
Science Education Solution Center, download that module on IAQ,
and drop it into their lesson plan. That way, we know they meet the
intent of that concept of indoor air quality, and they get free up-to-
date curriculum.

Lastly — you may get it by this point — the last resource is
recognition. Recognition distinguishes those high-quality
programs, it highlights educational leaders, and it motivates
programs to update their offerings. When a course is recognized,
they can use the Energy Skilled branding — see the upper right of
this slide — and their program is listed on DOE's website, again,
that — the Building Science Education Solutions Center, also
known very easily as BSCSC. And I'll have the link on the next
slide, Sam, please, next slide.

So, we've been around two and a half-ish years now, and we have
eight recognition categories, which you can see on the slide here.
I'd like to just briefly call out the two pathways that are relevant to
commercial buildings because that's kind of the focus today. So,
we have commercial HVAC service and maintenance and building
control systems management. So, just like I mentioned, we did a
bunch of stakeholder engagement on that. When we heard — when
it comes to typical HVAC systems, it's really the service and
maintenance of the systems that can impact energy efficiency and
have that energy efficiency and energy performance suffer. So, we
focused a category on HVAC technicians, or professionals who
install, maintain, troubleshoot, and repair HVAC systems in
commercial buildings, ensuring that systems work properly to
control temperature, humidity, and overall air quality and
buildings.

Along with that commercial HVAC service and maintenance, we
heard that as buildings are getting smarter and have more
sophisticated controls, there needs to be staff that can operate those
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advanced controls or operational technology, and they are building
control systems managers, or professionals that work with
hardware and software systems that monitor, control, and manage
equipment and processes, ensuring the safe and efficient operation
of critical commercial building systems. Again, a plug for Opt-In
Consultants. They're going to — you're going to hear from Saverio
in a little bit. They are our first recognized training organization in
the building systems control management category.

Okay, that is my time. Thank you so much for letting me plug the
program on this webinar. I look forward to hearing about how our
Better Building partners invest in their workforce. Thank you,
Nina.

Yeah, thank you so much, Axel, and it was fantastic to hear more
about Energy Skilled. We hope that you all will engage with the
program. But with that, I'd really like to introduce our next
speakers. We'll be joined by Dana Robbins Schneider from Empire
State Realty Trust and Saverio Grosso from Opt-In Consultants.
Dana is the — she's responsible for defining, leading, and executing
a comprehensive program for all company and property level
energy initiatives as the Senior Vice President and Director of
Energy and Sustainability. Saverio is the founder of Opt-In
Consultants, where he aims to drive industry growth through the
development of tailored training programs that holistically address
building operations encompassing energy savings and reliability.
And with that, I'll pass it over to them. Thank you.

Hello, it's good to see you all. My name is Dana. And we'll be
talking today around preserving critical operations and facility
knowledge using Empire State Realty Trust's portfolio and the
lessons we've learned and the training materials we have developed
as an example. Next slide.

So, a little bit of quick background on Empire State Realty Trust,
where, as Nina said, I'm a Senior Vice President. I lead our energy
and sustainability and engineering work. We are a New York City-
focused REIT and we own and operate almost 10 million square
feet of office, retail, and multi-family space, so a pretty broad
range of property types. We've been leaders in energy and
sustainability performance and we demonstrate the payback on all
of the work we do, so our work, especially in the Empire State
Building, but throughout our portfolio has been used as case
studies around the world. And we want that because we want to
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demonstrate what technologies work, what economics work, how
to roll these out, and hope that others follow our example.

We have some pretty aggressive targets for net zero for the Empire
State Building by 2030 and the full portfolio in 2035 based on grid
projections and also based on the engineering work that we
perform in the buildings. We also do quite a bit of certification
work, so I've listed some of them here, which contribute to the
performance of our assets. Next.

Just a little bit of background. The Empire Safe Building is 2.85
million square feet. This is 102 floors, but she kind of has 103,
where the famous people will go out on the turret around the
antenna. The building is landmarked in the exterior observation
deck, as well as the lobby. The Empire State Building is 95. She'll
be 100 in 2031. And the building itself is like a small community,
I'm sure. Almost three million square feet: office, retail,
broadcasting, observation deck, high-end restaurants, you name it.
I mean, we've got some pretty amazing tenants here.

Our cooling is provided mostly by a central plant. We have 7500
tons of cooling along with heat pumps, heat exchangers, lots of
high-performing systems, which we're in the process of upgrading,
basically upgrading all the time. And we have steam radiators for
heating with district steam, but we also have our new heat pumps,
which have been amazing. And then the standard is VAV reheat
for HVAC on the office floors, a VAV, high-performance VAV on
the units on the floors. The new floors coming on leverage the heat
pumps, so that they have VAV reheat, which will be used for
heating and cooling as well. Next.

So, our approach takes into account the performance across the
portfolio. We're highly focused on results and measuring against
those results. And then we focus highly on our people because we
can't achieve our high goals for energy efficiency, water efficiency,
indoor environmental quality, net zero without the people in our
buildings. Our engineering teams are incredibly critical to that, and
that's what we'll talk about today. Next.

So, we talk a lot about the complex systems in our buildings. We, —
if anyone has read about our work, we specialize in retrofitting
historic buildings, but even a five-year-old or brand-new building
is often in need of retrocommissioning and retrofits, something
Saverio and I have worked on for years because very rarely does a
building perform the way it was intended to. When we're working
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in a building that's 95 years old or 10 years old or 50 years old,
there's tons of opportunity to make a business case for the
implementation of better projects.

At the same time, we implement new technologies, whether it's
advanced building management systems, software and Al-based
overlays, optimization programs, automation technologies like heat
pumps, smart chillers, more advanced targets. All of this requires
training. At the same time that we're rolling out new engineering
systems, new technologies, more advanced automation strategies,
we also face retirements, turnover. And so, what we'll talk about
today is some of what we're working on to try to preserve the
expertise and knowledge of our most experienced engineers while
also training for the future and trying to manage succession. Next.

So, Saverio and I have worked together for almost 20 years. He
was always my best commissioning agent and we loved working
together, and so when Saverio chose to start his own business
highly focused on training and education, we decided to partner
together so that we could develop an industry-leading training
program which was sponsored by NYSERDA, the New York State
Energy Research and Development Authority, to focus on the areas
that our engineers need to understand the most and that could help
keep everyone in our portfolio up to date, continuously advancing,
learning, growing their knowledge base, and also hopefully help
with transitions and succession planning.

So, we — at ESRT here we are the portfolio, the owner, the
operator. We own and operate our own buildings. We don't
outsource any of it. Opt-In Consultants works with us on practical
operator education for the engineers as well as the property
managers, which is different-focused based on the role of our
colleagues. And then, we work with operators, the property
managers to improve their ability to deliver in our buildings. The
building operator training that we developed together is the first
Energy Skilled-recognized training program in the building
controls system management category. We focus heavily on
HVAC and controls. We're rolling out new open protocol
Guideline 36 controls across all of our buildings, and so this was
perfect timing. Next.

And I believe this is where 1 will transfer to Saverio.

Thank you, Dana. I appreciate the opportunity to share here today.
As Dana mentioned, we've worked together for a long time. So,
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she's always been one to kind of promote not only training but just
improvements, so when she came to me with this opportunity, I
was excited for it to develop and deliver this training program that
she mentioned. And not only just the training, but work with the
team across the portfolio.

So, Dana gave you the portfolio and the targets and the systems, so
I'd want to spend a little time on just the layer that's underneath all
of it, the people running those systems, what they need to know,
and how you keep that knowledge from walking out of the door.
One of the first things we did is we didn't start with a curriculum;
we started with the buildings themselves. So, the program is really
built out of past knowledge experienced together, our site
assessments, interviews, and knowledge of the operators, and a
review of their actual systems and control sequences, not only just
in one building but the entire portfolio. And then, what we tried to
do is map that against the skill gaps that we saw.

So, it's now been deployed across the different commercial
properties and a lot of square feet of buildings. But what we have
is around nine full-day operator sessions plus three half-day
sessions for both property managers and project managers. So, as
of today, we've probably had around more than 100 ESRT staff
that have come through it, equated to about 1000 hours of training
participation. And we still have more scheduled throughout the end
of the year.

What we did as we started the process was we found that the gap,
it's never really a knowledge gap in the textbook sense. The
operators know they're building better than anyone else. What they
were missing was what [ would call a connective tissue, being able
to look at what the system's telling them, know what it means and
then what to do next with it. So, that's kind of that left side of this
slide, the schedules, the set points, sequencing alarms. It sounds
basic, but in a complicated building with as many different pieces
of equipment there, it isn't/ One of the most common things we
surface in a classroom setting is things like simultaneous heating
and cooling, where the building is quietly fighting itself. And it's
visible on trends and sometimes it can go for months in that way.
And it's not that anyone's hiding it, but no one really was taught to
look for it, especially when you have a building with 400-plus air
handling units. If you spent the whole day just going through all
the screens, you'd start up the next day and start all over again.
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So, then we started looking at, all right, we have trend data and
dashboards. And operators today have access to more data than
they've ever had in the industry, but what they don't often have is
training on how to see it not only just as a diagnostic instrument,
but more than just that status screen, something that they can
actually use for actions. The other thing we kept in mind was
comfort calls, because of the way people handle either the fixes of
the systems or they can mask a problem for the next six months.
So, what we wanted to make sure is they had a good criteria for
knowing when to trust automation and when they needed to
intervene with it, because an override that's supposed to last just
for an afternoon because of an issue now lasts three years. Well,
that becomes sometimes the most expensive thing in a building
that no one ever actually sees.

Of course, on the right side, we have all the technology. And we
know there's this pattern across the industry where equipment kind
of gets installed and the sequence gets written, the commission
provider finishes and leaves, and then all of a sudden 18 months
pass and we drift back towards the baseline. So, what we wanted to
also build into the training was how do we teach trend analysis?
They have code and building automation system data in their
buildings, so it's not just a simple data set. So, we wanted to really
teach them "Here's a trend. What's it telling you? What's the
diagnosis? And what are three things that could possibly be
causing it? And then, how do you tell those apart?"

And then, the most important thing is — moving through that table
at the bottom — "Here's the action. What are we actually going to
do?" And then going back and verifying it. That last step often gets
fixed, but do we — did what we do actually work? And how do we
know that it worked? What trends should we continue? So, that
loop is really what produces findings instead of just attendance in a
classroom setting. It's teaching people in their buildings and having
them understand. So, we found things like pump optimization in
one building, economizer and outside air resets in another, staging,
sequences, scheduling setbacks, all of these great opportunities.
And the great part was none of them really came from an audit. It
came out of the operators who were sitting in that classroom
looking at their own data and going "Something's different here
than what I know it should be."

So, and that kind of leads me to that bottom line in the left corner
there, but controls are really where energy performance is won or
lost. And that's why we focused so much on it, because you could
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have the best-in-class equipment and a beautifully modeled retrofit
and yet still miss your numbers because a scheduler is wrong or an
override might not have been removed. So, on the flip side we
have that box more to the right. Technology really — it requires
operator confidence, not just installation. So, the operator who
doesn't trust a system will probably find a workaround every single
time. So, what we want to do is we want to take a moment and
teach them what to look for to get them their buy-in on the system
and also have them learning on a day-to-day basis that the work
that they do has value, not only to the people in the space but to the
mission and core of the goals for the business. So, next slide,
please.

So, preserving knowledge. This is what the operators need to
know. And this slide is really developed around the idea that a lot
of times knowledge lives in one person's head, and we all have that
person in our organization that we call when there's something that
we need to know because they have that background. They might
know the valve reads a certain way and you have to compensate
for it. Or an engineer who knows the reason why that sequence is
different from all the other ones, and it was done back in 2014. So,
what we call is — we call that tribal knowledge. It's real expertise.
It's genuinely valuable and it's usually undocumented and it often
leaves when they leave. So, what we wanted to do is develop a
process that they can keep it.

So, the first thing we wanted to look at is documenting: capturing
the sequences, the intent, common failure, lesson learned. But I
think it's important to stress operating intent specifically because
most design documentation captures what a system does but it
doesn't always capture why it was set up that way, and that why is
such an important part, and it's often hard to kind of reconstruct.
So, we want to build that into documentation. We wanted to look
at standardizing, turning a readable sequence of operations and
checklists into phrases that actually matter. So, things like
connecting to actual building conditions as opposed to just a
generic statement that says, "Verify proper operation." That's not a
sequence of operation. But one that says, "In this building this air
handler, here's a sequence. Here are the three failure modes we
commonly see, and here's what you should check if they happen."”
That's a good sequence of operation. And it's how those specific
ones get used, the generic ones kind of get ignored, and it's how we
can train the next level of engineers who are falling behind.
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And one of the things I find really exciting is that we've also
implemented a QR-based issue opportunity and energy opportunity
workflow, where if the operator sees something, they could kind of
scan the QR code and share that information. One of the other
things, as I'm kind of going through the program here, is we
wanted to pair experienced staff with newer team members.
Culturally, this is one of the hardest ones to do because your most
experienced operator tends to also be the one who's most busy, and
teaching for them could feel like a distraction from their actual
work. We know it isn't. So, what we tried to do is we tried to push
this cross-training session where we had the more senior engineers
join with the younger or junior engineers. So, not only was it just
taught by myself, but they participated and shared their
experiences, and this natural training process and sharing of
information began.

We also ran three half-day sessions for project managers and
property managers. The goal wasn't to turn them into operators. It
was just so that when they take a comfort complaint from a tenant,
they understand what's happening in the system and their
conversation with the operation team can start from a shared
vocabulary instead of trying to figure out every single time how to
express something that maybe they're not familiar with. And then,
lastly, we always want to make sure we're commissioning,
monitoring, and using data review and confirming these practices
are actually working.

So — and you'll notice the four core things at the bottom — business
case, integration and engagement, implementation, M&V — that's
not just there for decoration. That's the pathway that ESRT uses for
their capital projects. And it's — we put the workforce training
through that deliberately, because training isn't a soft program that
just kind of runs alongside of technical work. It should go through
the same gates. We should have that same value and see are we —
is the training valuable and making an impact in the building? So,
next slide please.

So, I'll close on just some six things that I think are takeaways that
hopefully can help your organization, regardless of the facility
you're in. The first thing is obviously training for work. Generic
training produces generic results. So, if the training doesn't
reference equipment your people touch on a Tuesdays, it's — they're
not going to know what to do if they have to change something or
make an adjustment on a Tuesday. So, we want to train on their
actual systems, not just generics.
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We want to document that intent and preserve why those systems
operate the way they do. This is one of the highest-return, lowest-
cost items on the entire slide because it shares that information, but
it's also — it takes time, so it's one of the ones that gets deferred
every single time. But if you can document why and who you're
building serves, that matters before anything else.

It's always good to pilot something before you actually scale it. We
see this with technology. It may work on paper but it may not work
in the actual field. Same thing with a training program. Try it. See
how your operators learn. Everyone learns in a different way. So,
some may need handouts, some may need PowerPoints, some may
want to actually walk in a mechanical room. Figure out what works
best and engage them so they can share.

Speaking of engaging them, we want to bring them in early. They
can tell us things that an energy model can't tell us. They have that
expertise and that experience and that knowledge. So, bring them
into design conversations sooner than later. They might prevent a
larger issue down the road.

And of course, do things like using data as a teaching tool, just
sitting down with them and reviewing the trends and saying, "What
do we think happened here? What could have caused it?" And just
honing that critical skills — critical thinking skills.

And lastly, we just want to protect that capital investment. You can
imagine so many buildings spend eight figures on decarbonization,
but then nothing on the people who operate it. That's an unfunded
risk sitting on your balance sheet. So, if you're building something
like this, I would suggest go to the Energy Skilled program on
DOE's website. As Axel mentioned, it's free. There's a lot of well-
built tools for you. It could also help show you some of your gaps,
and it'll help you develop and map that curriculum so you can see
exactly what concept should be taught and you can kind of develop
your modules around that.

Now, the line at the bottom, I think, is — it's crucial and it's
important, and that's really the whole argument for training. High-
performance buildings really require high-performance teams. It
takes time and it takes investments, but as we know, buildings
don't perform; it's the people who are working in them. They're the
ones who do. So, thank you again for the opportunity of being here
and I appreciate being able to share about our program.
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Thank you so much, Dana and Saverio. We really appreciated you
all sharing about your expertise. Next slide, please, because I'd like
to take a moment to introduce both Julien Prodhomme and Mark
Jackson. But before that, another quick reminder: Please go over —
if you have questions and you want to pose them to our speakers,
which we've already got in a few, go over to www.slido.com and
enter the event code #DOE.

Okay. And with that, I'd like to thank you so much for being here.
I'd like to introduce Julien and Mark. So, Julien is the Senior
Director of HVAC Programs at Carnival Corporation based in
Miami, where he's responsible for HVAC upgrade packages and
supporting its implementation across the Carnival fleet. Mark is the
Managing Director and Senior Vice President of the Center for
Simulation, Maritime Training and Research, where he introduced
a new approach for maritime training across the Carnival
corporation fleet. Okay, the floor is now yours. Thank you.

Thank you, Nina, and good morning, good afternoon to everyone.
I'm Mark Jackson, and as was mentioned, I'm the Managing
Director of CSMART, which is the Carnival Corporation's training
center here in the Netherlands. So, if you're not aware, Carnival
Corporation consists of eight different brands, including Carnival
Cruise Line, Princess, Holland America, Seabourn, P&O, Cunard,
Costa, and AIDA, a total of almost 100 ships. So, we're moving
kind of from the land-based building to how do we get it when it
moves across the sea. So, next slide, please.

So, CSMART is a large organization. We have a number of
different areas on which we focus, which includes the cadet
program. So, all our ships are run by maritime officers. They all
require a license, and there are very specific requirements to get —
to become an officer on a merchant ship. So, it starts at a cadet.
We work our way through an entire professional development
career. We have our simulated training, which I'll talk a little bit
more. Of course, all of the training that we conduct, we go through
third-party qualification standards and certifications, and we have
multiple recognitions for what we do. And of course, we have
entire operational business partners that that support us in
conducting the training that we execute. Next slide, please.

So, CSMART itself is, as I said, is in the Netherlands. It is an
11,000-square meter facility. Many classrooms, debriefing rooms.
We have four full mission bridge simulators, so the — and I'll show

Page 14 of 23



Page 15 of 23

Bridging the Gap: Preserving Critical Operations and Facility Knowledge

www.ubiqus.io

Nina Wuerch, Axel Pearson, Dana Robbins Schneider, Saverio Grosso,

Mark Jackson, Julien Prodhomme

you pictures of these little later, but they are the size of a real
bridge on a cruise ship, which is a relatively massive facility, more
to Saverio's point where he said you have to really touch — be able
to — the officers need to be able to touch the same type of
equipment. And so, to do that, we have those same facilities so that
then we do teach them how to do certain things. They can actually
practice in a very realistic environment, touching the real
equipment.

In total, there's almost 90 different simulators in the building,
which includes smaller simulators that are — basically fit on a
single desk, as well as the full mission, bridge, and engine room
simulators, which again I'll show you. We have electrical
workshops, because obviously — well, maybe not obviously, all of
our ships are actually electrically driven. They're essentially
electric power plants, which the propulsion systems are electrical.
Everything is run essentially off electricity, and we generate our
own electricity, along with all the other functions on board. We
make water. We are our own fire department. We take care of
sewage and garbage handling and everything that exists. In the
CSMART facility there's also a medical, because all our officers
require a medical certification to go on board, and we conduct
those in-house as well. Next slide, please.

A little brief timeline of how CSMART came about, because I
don't know if you are aware, CSMART is unique to the passenger
vessel world. We are the only training facility that was born from a
single corporation. There are some smaller simulator facilities that
other companies use, but we are the singular building itself. So, we
started training our officers as early as 2008, 2009 in individual
little facilities, the one called CSMART, which was founded here
in the Netherlands. After a few incidents, it became clear that all —
we needed to standardize our training across all of our fleet. It
grew to where we built CSMART in 2016. It's now called the
Arison Maritime Center. COVID happened to everyone. It hit the
passenger vessel world very hard and we were shut down for two
years, opening back up in 2022.

And in 2024, I joined CSMART and began to initiate a different
type of training. So, up until that point, we were sending every
officer, which is somewhere close to 7700 officers, every year to
CSMART for one week, giving them an individual training from
anything from ship handling 101 to shipboard stability to polar
code to LNG management. It depended upon what that individual
needed. It became clear to me that we could be more effective if
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we looked at a role-based model, and it's now called the Officer
Career Pathway. So, the junior officers get what they need for the
level of role that they're participating in when they go on board,
and as they progress in their career all the way up to captain, they
get a more advanced training every time they come. So, now they
come for two to three weeks every two years as opposed to once a
week — one week for every year. Next slide, please.

Another part of this transition that we've done is maybe if you've
seen some old movies or something, you can see the — on the
bridge the captain is the captain, and what the captain says as the
captain goes, even if it's driving it into an iceberg. We are more on
an operator role and allow the expertise and experience of every
officer on board is able to contribute and is a much more open,
more modern understanding of how we operate in the engine room
as well as on the bridge. And this creates a more engaged team. It
breaks all the hierarchical barriers and it increases the level of
safety tenfold. Next slide, please.

Just as a kind of an overview of some of the different types of
training we have, we have it broken down into a nautical side,
which is up on the bridge, a technical side, which is obviously in
the engine room, environmental for all officers. They need to
understand our environmental needs and requirements. And of
course, we have a very strong electrical training department,
because as I said, all our ships are actually electrical power plants
and need to be very well versed in how to handle high voltage as
well as low voltage applications.

One of the new things that is is we are the first training facility
worldwide that has a shore power training simulator. So, all our
officers, almost — over 75 percent of our ships now are shore
power-equipped. So, when we go into a port, if the port is
available, we can basically plug in and turn all our engines off. To
do that, there are some specific skills that need to be trained and
taught, and we are capable of doing that, including all the potential
faults and troubleshooting that needs to occur with that. Next slide,
please.

So, as I mentioned earlier, and I'll flip through these relatively
quickly, they're pictures of classrooms, but you can see on the right
is the full mission bridge. We have four of these. Again, all of the
equipment on the bridge of all of our ships match each ship. So,
when they get here, they get a full normal experience just like they
were on board. So, it is, again, going back to Saverio's point that
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you need to touch. It needs to be real. It needs to feel that way.
And it really hammers home to all the people on what was actually
occurring. So, next slide.

You'll - again, this is the engine room. And if you've never been
into the engine control room of a major passenger vessel, which I
assume most people haven't, but you'll see that it looks very similar
to this. On the bottom we also teach — on the left, we have enclosed
space entry simulator. So, all tanks that potentially have hazardous
environments where we teach how to get into them safely. Middle
is an LNG bunkering rig. So, we can actually fully simulate how to
transfer LNG to our ships. We have now almost 15 percent of the
fleet is LNG-powered. And we have electrical — virtual machinery
space. Next slide.

You'll see on the top left we have a shore power simulator. And
also, all of the rest of the electrical simulators from switchboards to
compact switches, how to handle explosive-proof connections, and
as well as UPS, which is a giant battery which all our ships have.
Next slide.

And last but not least, some of our environmental equipment and
training. Again, all working on the equipment that they will see on
board so that it really hammers home exactly what we're trying to
teach them so they can actually operate all the equipment. And
with that, I will pass it on to my good friend Julien to talk about
energy.

Hello. Good morning. I'm Julien Prodhomme, the Senior Director
of HVAC Programs for Carnival Corporation and Carnival
Corporation Building. So, I will focus now more on what we are
doing on the HVAC side and the energy side within the Carnival
Corporation fleet. Next, please.

So, under refrigerant and the F-gas training — so, the regulatory
push is the driver here. So, the European Union, the EU F-gas
regulation and the US AIM Act are progressively cutting the
supply of the high-GWP refrigerants that we have used for
decades. Quotas and availability of HFC refrigerants are falling,
prices are rising, and some gases won't be available anymore. So,
the industry is moving to lower GWP and natural refrigerants.
Hydrocarbons like R290 and R600A are used in small appliances
like fridges now, and CO2 is used on our new build provision plan,
the code rooms, and some legacy fleet also that we are proactively
refitting.
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That transition is the right thing to do environmentally, but it lands
on our crew. So, there are two consequences. First, regulated work
now requires certified people and proper recording. So, everything
is logged: leak check, recovery, the charge documentation has to
be right, and that is auditable. Second, the new refrigerants, they
behave differently than what we know and what the crew knows.
So, this is why a certification and hands-on training has been put in
place with CSMART ahead of the transition and not after. Next.

This is the technical challenge side. Lower GWP refrigerant does
not mean lower risk; it means different risks. So, hydrocarbons are
A3 flammable refrigerants. R290 and R600 will ignite. That
changes the basics of the job. Charge limits, ventilation
requirements, spark-free tools, how we brace and evacuate. None
of that was a concern with the refrigerant that the crew knew about
until now.

CO2 goes the other way. It's not flammable, but turns critical
system around 150 bars — so, it's 2200 PSI — far above any other
refrigeration plant on board. Component ratings and relief device
matters, and there is a risk of dry ice when you vent this CO2. So,
the same person we have on board may service an AC chiller with
L-134 on day one, may service a fridge with flammable refrigerant
on day two, and may service a very high-pressure natural
refrigerant provision plant on day three. So, this is exactly what the
— the experience gap that the training closes. It protects the crew,
the asset, and our compliance position as well.

So, we have an HVAC working group that represent all HVAC
shoreside people from the corporation. We have worked with
CSMART and Mark's team to be able to offer two weeks training.
So, F-gas certification is quite straightforward from the European
community. It is a five days training and hands-on training. And on
the second week, we are focusing on three days CO2 training and
two days flammable refrigerant training. Next.

And this is the energy side. So, the Service Power Package has
made the fleet significantly more efficient. We are saving roughly
above — a little bit above $50 million per year across the fleet,
thanks to a standardized package of HVAC, pump VFD, and LED
that was an energy saving project that was rolled out across the
entire fleet. But there is a consequence. The systems are far more
complicated than what they used to be.
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LED is straightforward. You feel it and you see the savings.
Variable speed drive on pumps and fans are not. The savings
depend on how the system is operated day to day. If the crew do
not understand the logic, the savings disappear, and we have
unfortunately seen that already because we have installed energy
monitoring, remote monitoring systems. So, we teach the basics of
behind the savings. And the easiest one is the affinity law — so,
flow follows speed, but power follows the cube of speed. So, if
you cut the speed in half, you actually use about one-eighth of the
power.

So, we ask the room "What uses less power? One pump or one fan
at 100 percent speed or two pumps or fans at 50 percent speed
under a variable speed drive?" Most people would say one pump.
The answer is two at half speed. Its draw is about 12.5 percent of
the full power, so about 25 percent in total for the same flow.
Roughly a quarter of the energy. That thing — single example
changes how the crew looks at every pump and fan on board, and
we have several hundreds of them. And this is why they start
spotting, saving opportunities themselves in daily operation. So, on
that side, we have developed a two-day energy saving awareness
with this math that is available for all our engine department
officers. And that's it for me.

Thank you. Thank you, Mark and Julien. We're excited to hop into
our Q&A. So, if I could have all of our panelists, presenters, come
off — turn their camera on, not come off camera. Let's get those on.
I think we're ready to hop into some of our questions that we have.
The one that we want to start with, and it came in was, and I'd like
to pose this to everyone, but maybe Dana and Saverio, we can start
with you all. What are the options for knowledge retention that are
not just more training of more people?

So, I mean, I'll share. I think one of the best things you can provide
is documentation afterwards. Training, in-person training is great.
Training, whether it's slides or presentations, however done, could
always be valuable. But depending on people's day, somebody
might have just ran out of fixing a problem or in a busy meeting,
and so their brain isn't fully there for training. So, they might grasp
it, but not as well as they want to. So, provide that documentation,
provide the slides, provide speaker notes if it's applicable. And just
give them tools. One of the things I know Dana and her team and I
have worked on is actual templates. So, if they find an opportunity
rather than having to start from scratch, give them a template that
they can start with to at least develop it. The more tools that they
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have within their workbag as far as knowledge and expertise, it
gives them more opportunities to revisit the training. So, of course,
in-person training is great, but give somebody some tools as well.

Julien, Mark, Dana, would any of you like to add onto what
Saverio just shared?

Well, so again from the maritime or shipboard world we tend to
run a lot of exercises and drills onboard in the environment. So, it's
a little — we verify that kind of knowledge regularly. We're worried
about the safety of the vessel and all the guests and the crew, so we
run drills regularly, which therefore confirms the knowledge that
they gain. So, we have that kind of advantage.

Fantastic. No, thank you. I appreciate that insight.

Hey, I'll take the next one. There's another one that we really liked
and I think it is appropriate for anyone and everyone who would
like to respond to this one. It says, "Thank you for addressing the
challenge of busyness of building operators for engaging in
training programs, like putting out fires. Most of their time is
putting out fires. They don't have enough time in their day for
training. How do you overcome this hurdle?"

I may be able to speak to that a little bit.
Please.

As the owner, we basically — usually, you'll need someone senior
to step in for something like that and say that "We will have this
mandatory training that everybody needs to be available for that
we expect you to take and it's part of your job." And we offer two
sessions, which is really important for resiliency and redundancy
on the team so that the engineers are ready to — are able to plan
ahead. So, if one session is going to be tomorrow, Wednesday at
8:00 AM, and then another session is the following Wednesday at
7:00 AM, we'll schedule, like I said, two sessions around a date
and time of day that the engineers themselves say is best for them.
You're not going to have a Monday morning training because
Monday morning is the hardest time for the buildings that are
starting up from a long weekend — or from the weekend. And so,
we try to work with them like that.

We also try to do it at the end of one shift and the beginning of the
next so that we minimize overtime. There's a lot of things to
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consider to make it something the engineers understand is, number
one, a priority to us and therefore should be for them, and then to
schedule it around what they say is best so that they're part of the
planning process. And I think that's also a theme: Make them a part
of the process. We also ask them what they want to learn about. If
they agree with our agenda. Do they have suggestions? The
training is for them, not to them, so we really try to make it
collaborative.

Thank you, Dana. Mark?

Again, we have a few opportunities. So, we — most of our officers
spend three months on the ship and then three months off, three
months on, three months off. So, when we schedule their training,
they have several class opportunities during that off time. And so,
they get to contribute about when they get to do this or when they
should do this or whether they want to. But should they not go,
then they do not go on board. We have that, again — I say that
luxury, but it they realize it's mandatory for their development, but
also for the safety of the ship when they operate it. So, a little
harsher, I'm afraid, but yeah, it keeps my seats full.

Thank you.

Yeah. As we're getting really close to time, I really appreciate
everything that you all have shared with us. I'd love to do just one
rapid fire question that maybe everyone here out of our panelists
can answer. It's how do you differentiate between knowing how to
do something, being able to do something once, and doing
something consistently and repeatedly? So, I'll give you all a
second to think and then, Axel, we'll start it off with you because I
know this question came in during your presentation, and then
we'll just pass it around through our speakers really quickly.

Yes, for sure. I did answer this one online and I answered it
specifically to the Energy Skilled program. And so, I'll just remind
the audience that the Energy Skilled program operates off of
competency checklists. So, we really just check for the
competencies that are being trained on, but we leave it up to the
instructors and the training organizations on instructional design to
make sure that they're meeting the needs of their students. And I
think Saverio said some like — we need to recognize that people
learn differently. Some like to be very hands-on. Some need to
read a textbook. Some need to hear it verbally or from slide decks.
So, kind of meeting people where they are. But I'll let the experts
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go next. And Saverio, I see you're off mute if you'd like to take that
one.

Sure. I think the way we best know that somebody's retained that
knowledge is by their actions and repeated actions over time. And
having tools such as a good building automation system and
trends, you can watch the patterns kind of emerge. So, if you start
seeing a reduction in energy use, if you see the baseline being
maintained, then you know they're taking those actions. What I've
really found especially exciting with a lot of the great engineers
that I've worked with with ESRT is they don't just hold status quo.
They're constantly pushing the boundaries. So, we'll have a class
on day one and by day two, they're saying, "Hey, we tried this. We
noticed this. What do we do to make it better?" Or "This was the
result. It didn't work the way we'd expected."

So, having that back and forth and having them feel valued in what
they do and being able to share that information, I think, is what
not only fosters the repeatability but it also keeps them in check by
monitoring and being able for them to say, "That's where I
captured savings. That was my action right there with the trend."

Fantastic. Julien, I might send it your way to have you close us out
and then we'll do our quick last slides.

No, I agree with — nothing special to add. I agree with Saverio. We
have seen the same type of challenges and we are having
somewhat of the same approach. I think one of the challenges to
find what needs to be trained where. So, we can do some part of it
with Mark and CSMART. You also need to be smart on what
needs to be trained, like an in-house training, and what needs to be
trained by some more expert people from outside also. But that's —
yeah, it's always difficult to find the right balance. Yeah. That's it
from me.

Fantastic. Well, thank you so much. Thank you to our panelists for
presenting about the great work that they do and thank you to our
audience for joining. I know that we are a couple minutes over so |
appreciate you all holding a little bit longer with us. I want to
invite you all to join us for the rest of our Better Buildings and
Better Plants Summer Webinar Series.

The next one that we have coming up will be taking place
Tuesday, September 1. It's called "Waste Not: Generating Value
from Industrial Waste Streams." And we hope to be able to see you
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there. You can join this webinar to hear from leading industrial
organizations and how they are recapturing value from the
reduction and reclamation of their waste streams.

And with that, I'd like to again thank our panelists for joining us.
And feel free to reach out to those who are here for additional
questions, or to myself if you had any questions that potentially we
couldn't get to today. You'll — again, you'll receive an email notice
when today's recording, slides, and transcript are available in the
Better Buildings and Better Plants Solutions Center. And with that,
thank you so much and have a great rest of your day.

[End of Audio]
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