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Presentation Notes
Good afternoon.

My name is Ryan Lenihan and I’m here to talk to you about how my company, AOC, and I went from not knowing what an Asset Framework or Event Frame was to actively utilizing them to improve our process in under a year.


About the Presenter

 Ryan Lenihan

— B.S. in Chemical Engineering from the University of
Florida

— AOC employee for 3 years
— Pl System User for 3 years
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About AOC

e 1961 — Alpha Corporation began resin production

e 1994 — AOC was formed through a joint venture with
Owens Corning

e 1998 — Alpha Corporation purchased the Owens Corning
Interest in the company

« Today — We are a leading global supplier of resin

chemistries
NODC

World Leader in Resin Technology
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Presentation Notes
The first thing that anyone asks me when I say I work for AOC is, “what does that stand for?” This requires a little bit more of a history lesson than they usual expect.

We have 6 different manufacturing sites in North America as well as an international presence of contract manufacturers across the globe. We service a wide range of customers ranging from marine, to corrosion, bath and showers, colorants and gel coatings, and on and on.

Our wide customer base means that we produce many classes of products, which makes standardization of our process difficult. A point I’ll touch on a bit later.


AOC & Me — One Year Ago

« AOC’s PI System
— PI Data Archive 3.4.375.80 (12/2008)

— Client tools: Pl Datalink, Pl ProcessBook, and
Pl BatchView
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Our engineers rely very heavily on PI for troubleshooting, monitoring batches, and process improvement.

A year ago, our 6 NA locations each had their own PI Server running the latest and greatest OSIsoft release from December 2008. I believe it was that and the iPhone 3G that were the must have Christmas items of that year.

After some hardware scares on our machine in Mexico, my boss – and in house PI expert at the time – decided it was about time to upgrade our hardware and explore some of the new toys OSIsoft had put out over the 6 years. He also thought that would be a good opportunity to be a good manager and delegate the administration of the new system to me.

So one year ago this week, I was off to San Leandro to graduate from PI Processbook user to learning about PI System Architecture and Asset Framework.


The Upgrade

e Goals
— Hardware upgrade
— Seamless migration for end users
— Leverage new Pl System technologies
— Increase the flow of information between locations
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The hardware was the impetus for the change, so the new servers were ordered.

We have a lot of users of the PI System who have varying degrees of technical know how, so a drop in replacement with no configuration on the client end was needed.

The classes in San Leandro got the gears turning on how we could utilize the Asset Framework and Analysis options, so we wanted to configure our upgrade to take full advantage of these. We also added Coresight to the suite of tools as well.

And finally, as AOC has continued to grow, we’ve been putting an added emphasis on using our corporate structure to increase the communication between our different plants. Each location faces it’s own difficulties, but they are often things that have been addressed at other sites, and sharing that information is very valuable for us.


The Upgrade
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With these goals in mind, we decided on a framework for implementation. We eventually settled on a single default AF Database for the company that would be managed at a corporate level and combine the data coming in from all 6 PI Servers. Each local server would also contain an AF Database where the plant engineers could configure their own solutions.

Jason, who will be instructing the training tomorrow, came out to help us with the upgrade. Everything went smoothly, and we dinged off a few of the goals for the upgrade.

The next up would be building up our Asset Framework to free up that information flow between plants.


Building the Asset Framework

e PI Tag naming conventions follow the OPC instrument tag
from DeltaV

— TIC-12304/PID1/PV.CV

e To achieve a flow of information between plants, the
Information must be locatable

e Standardize!
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To make PI as easy to use as possible with our control system, we made the decision years ago to name our PI tags after the instrument tag they are recording history of in DeltaV. If you have a detailed knowledge of that plant and how it is controlled, this is manageable. 

However, if you are trying to figure out what’s going on in a reactor in a plant you may have visited once, if ever, on the other side of the country, you’re going to have a hard time finding what you’re looking for.



Building the Asset Framework
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Presenter
Presentation Notes
So, I set to work at bringing all the assets into the AF Database.

Luckily it proved a little more straight forward than this physical asset addition of a reactor into our Florida plant. There was a pretty tight window to hit here to slide it past the distillation column that now sits on top of it.


Building the Asset Framework
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Asset Framework allowed us to break our units down into the component parts that make up every reactor in our company and link these to the existing PI Tags we have configured. Now when an engineer goes to look for data from another location, they can access that information quickly and from the same place that they find their own data.



Building the Asset Framework

 The complexity of the system in place can be daunting

— Every control loop has 4 tracked parameters (PV, SP,
OUT, MODE)

e Group the tags up into common groups
e Let templates do the heavy lifting
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Sounded like a great plan, but now I was thinking, “that’s a lot of tags.” One control loop on one reactor is 4 tags by itself. The motor on the agitator, another 3. This could be a full-time job for a month and I’d probably still have holes in the system.

Luckily, the more you look at it, the more you see trends emerge. Sure, a control loop has 4 tags associated with it, but half the tags in the system are for loops and the naming conventions on these are quite similar. This is where your templates come in handy.


Building the Asset Framework
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Here you can see a sample of how much goes into one reactor. All of this and more is tracked in PI for every vessel in the corporation, and it would be no small task to map all of those to the appropriate asset.


Building the Asset Framework

Control Loop Template
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This part may have been the most frustrating part of the whole experience for me, but also saved the most time once I finally got it working for our structure.

If you’ve ever created a new PI Point Attribute Template, I’m sure you’ve seen the nice little default tag template with the Server, Element, and Attribute all together to define the tag perfectly. This would be great  if we had been building a system from scratch, but for fitting our current naming conventions to this and spreading it across multiple servers required some more creativity and forehead slamming.

There’s a nice tool in template creation that I don’t think gets highlighted enough in the AF training course or in the software itself, and that is the ability to navigate up your AF hierarchy to reference other elements, descriptions, attributes, etc., to be used in your naming templates. By putting the plant PI Server as the Element Description field on the location elements in the AF structure I was able to easily navigate multiple PI Servers in the same AF Database. Similarly, vessel Element Descriptions were given their DeltaV name so that they could be tied in to the templates seamlessly too.

Once the basic structure for the first reactor was in place, the only things that needed to be changed when copying the vessel over to other plants was the base instrument names.


Define the Problem

Charge
Ingredients

« That's done. Now get
back to work! Transfer

« Much of our reactor time /
IS spent heating up

Cooldown
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And with that, our migration and upgrade were complete and we had hit all of our goals.

During the upgrade, I had found time to work on some other parts of my job as well and began chasing down an inefficiency I’d noticed reviewing reactor batches across the company.

To give you a big picture view of our reactor batch process, we essentially add and mix some ingredients, heat those ingredients up, cook them at a set temperature, and then cool down, transfer, and repeat. There are a great number of permutations to this basic process in order to service our varying customer base, but they all include these steps in some order.

Heat up in particular, is where we spend a good chunk of our reactor time.



Define the Problem

e Exotherms = Free heat

 R&D gives wide specifications on where to start/stop, but
there’s no standardization plant to plant

— Too many products to go one by one to see where to
Improve and compare across facilities
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In the process of mixing some of those chemicals together, an exothermic – or heat generating - reaction occurs. R&D gives wide specifications on what temperatures to start and stop at, but those are based around quality and safety concerns and there’s no standardization plant to plant or emphasis on process optimization in those rules.




What's it Worth?

* Product consistency is a strategic advantage
 Time is volume

« Natural gas for heating is a large overhead cost
* Process yield is volume =" oy
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This sounds right up my job description. Definitely worth taking a closer look at.


The Solution

 To make decisions we need data on:
— Distillation column differential (start and end)
— Reactor temperature (start and end)
— Heating and cooling control (maximums)
— Product, plant, and vessel
 Event Frames can capture all of this
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I worked with our R&D group to understand the why behind their limits so we could compare the current process to where we want to be.

The first thing gleaned from them was that the max temperature we could exotherm to on many of the product types was determined by what the distillation column could handle. This led me to the key measurement of column temperature differential, or the difference between the max column temperature we can allow and the temperature at the beginning and end of the exotherm.

Some product types did have key temperature you had to hit in order to start or end the exotherm. For this I decided to track the temperature at the start and end.

Since utility efficiency was a goal of this improvement as well, I wanted to capture whether we were heating or cooling during exotherms. An ideal process would have neither and would just allow the exotherm to continue uninhibited to heat the reactor.

And finally I needed information on which product we were producing and where for data analysis.

This turned out to be the perfect application for an event frame triggered by our ‘Phase’ tag that we key batches off of in PI BaGen already.


The Solution
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Here you can see the attributes we are recording for each exotherm. I used a combination of PI Point, String Builder, and Formula Data References to capture everything I needed.


The Solution

e PI DataLink brings this data into Excel
 Use Pivot Tables to make the data actionable

A B e D E F
1 Row Labels || Average of Column End Differential Average of Temperature End Count of Batch Average of Temperature Out Min Average of Temperature Out Max
2| = Collierville 26.82528433 126.9111384 340 27.70 60.47
3 ='Reactor 1 23.45009801 149.972597 61 33.66 75.48
4 : 1.596498108 220.03594974 10 50.00 100.00
5] T 50.32099628 124.8897514 8 6.25 50.00
6 T 19.91613865 80.10670948 8 0.00 100.00
7 T 49.5454363 127.6152158 ¥ 50.75 50.78
8 i 1.908731079 179.3558533 5 49.48 89.17
2 T 1.939239502 195.1473419 3 50.00 100.00
10 T 2.968238831 182.6625175 4 12.50 50.81
11 X 19.18088513 123.5893631 4 50.00 50.00
E T 7.443344116 173.9727402 2 50.00 50.00
13 T 62.29173088 135.7850952 2 50.00 100.00
14 T 56.91582108 90.6293865 2 50.00 50.00
15 T 72.63325882 591.81455994 1 50.00 50.00
16 T 1.07421875 166.7196655 1 0.74 100.00
17 P 65.39385986 81.6084137 1 0.20 100.00
18 T 5.508369446 176.2146606 1 50.00 50.00
13 '#Reactor2 20.25147761 149.444654 52 35.65 58.52
20 +Reactor 3 46.99271756 118.3722134 82 25.24 51.64
21 “* Reactor 4 16.52296289 109.917739 77 2178 68.56
22 + Reactor 5 22.22636834 118.5316066 68 25.93 49.99
23| ¥ Kathleen 35.1950198 141.469351 163 34.16 79.83
24 | ¥ Mexico 50.35846586 111.4461519 154 20.85 42.51
25 #Perris 47.06891726 135.0908415 163 14.28 83.35
26 | #Valparaiso 38.52626336 127.8772442 174 19.77 40.81
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After backfilling my analysis, I brought the data into Excel to make sense of it. Simple Pivot Tables gave me the flexibility to compare across reactors, plants, or just product by product depending on how I configured the Row Labels. 

From here I can see averages of the attributes captured by the Event Frame instead of making decisions based off one batch. Some quick conditional formatting on some of these values highlight some products to look into further.


The Solution

e Use visualization to confirm the data and determine the
needed adjustments

— Pl ProcessBook or PI Coresight in conjunction with
Pl BatchView
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The Event Frame data proves useful as a flag for something off, but trend visualization of our reactor temperature profiles through Processbook or Coresight is needed to confirm.

The trends are also useful for determining what sort of changes need to be put into place.


The Result

e Early big win
— Found discrepancies between plants that, when fixed,

resulted in a 10% cycle reduction and 5% natural gas
reduction in one of that plant’s highest volume products
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Some plant to plant comparisons on this data set produced a fast big win that made the Event Frame analysis worth it almost instantly. Two of our higher volume products were being cooled down more at one plant than any of our other locations.

We dropped cycle and utility usage on these batches significantly after addressing the discrepancy.


The Result

 Found a couple ‘types’ of failures
— Unnecessarily quenching exotherms
— Cooling too much before exotherms

* Plan to prioritize and attack in waves while maintaining
guality and customer satisfaction
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The rest of the results for this analysis are still very much in flight. I’ve discussed some of the more obvious issues with individual plant engineers to get things sorted out, but the next goal is to create a smarter excel application that uses this data to automatically flag products that aren’t optimized and streamline the process of tracking down and visualizing batches so that the engineers can make decisions more quickly.

I think Coresight’s ability to open trends with URL-defined timestamps will be useful in achieving this goal and further optimizing our process.


Summary

“Some plant to plant comparisons on this data set produced
a fast, big win that made the Event Frame analysis worth it
almost instantly. We dropped cycle and utility usage on

these batches significantly after addressing the

World Leader in Resin Technology

BUSINESS CHALLENGES SOLUTION RESULTS AND BENEFITS

Aging hardware A.  Upgrade hardware and implement +  Strategic advantage of
. new technolo -
B. Plantto plant consistency 9y consistencylbetveen plants
C. Process goals — increase yield, B. Compare and contrast at a . Efficient use of utilities

improve efficiency corporate level using Event Frames

. Decreased batch cycle time
increases volume (10% cycle
reduction!)

C. Use trend visualizations to fine tune
process
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Contact Information

Ryan Lenihan
rleninan@aoc-resins.com
Optimization Engineer
AOC
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Please don’t forget
to...

Complete the Survey
for this session

Questions

Please wait for the
microphone before asking
your questions

Evaluation Form (Seminar Location - Date)

Name: Company:

Email:,

Quality and content of the presentations
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Welcome

The Journey To Real-Time Operational Intelligence
The Pouser of Connection

Tank Level Management System

Using the Pl System to Aid in Troubleshooting Operational Aspects of Oil
and Gas Well Drilling and Complefion

Unleash your Infrastructure

State your
name & company

Information on the Spot
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Wrap-up/Seminar Conclusion

Quality and organization of the seminar
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Time allowed for lunch/breaks O O O O
Choice of presentations @] O O O

matinR Sn $n AR —~ —~ — —~

(@ osisoft. REGIONAL SEMINARS 2015 © Copyright2015 0Slsoft, LLC 24



2agLICH B

Danke ,
Merci Gracias
Thank You
HOhES
Cnacubo Obrigado
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