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Process Analytics Finds Process Problems
By Jack Wilkins, Canary Labs

Process analytical software can help companies gain great insight into how their process
operates, find problems, and improve quality.

Process Analytics and Intelligence—sometimes calledu¥éecturing Intelligence—has transformed the way
companies produce goods, understand their manufacturing pcasdeensure a quality product in ways
we could not have foreseen ten years ago.

Real-time Analytics have replaced the legacy concepuwhing reports. Reports that represent a static
picture of a process at a fixed point in time are greds tlmw compliance audits and long term warranty
analysis. However, they may not accurately repregentas-is" state of a process. Reports showing large
amounts of data can be difficult to interpret. Theeeddten limitations in how the report data can beettill
down and viewed.

With today’s large volumes of data, there’s a weaftimformation that can be gained about the process. But
how can this data be captured, managed and retrieveday &hat presents the information in an up-to-the-

minute easy to understand format? Real-time Analytics gesvihe techniques and solutions that address
this problem. Instead of users having to interpret the datg@ré@sented in a graphical form enabling them to

easily drill down to explore the data in real-time.

This white paper discusses how Process Analytics iseimgted and utilized. Ways of managing and
distributing Process Analytics to the organization aesgmted.

Obtaining the Data — The Process Historian

Cutting edge manufacturers today use large volumes ofing&lprocess data stored in a process historian.
This is the data foundation that is required to drive Real-time Analytics and dashboards that improve
their ability to quickly detect and react to process maisl or quality issues.

Data is generated from a multitude of sources, from deasesimple as a weigh scale to as complex as a
PLC controlling a high speed bottling line. To interfacehwsuch a large range of data sources, it's
important to look towards standards. In manufacturing, sustandard already exists and is widely used.
OPC from the OPC Foundation is the standard that dieglintegration of manufacturing devices to a
process historian.
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Process historians are specifically designed to harwehigh speed, high volume data generated by
manufacturing processes. Process historians capturettharthstore it in a highly efficient format. Some
historians compress the data, resulting in gaps or voidse wthers capture and store it using lossless
compression.

Capturing data with a high degree of fidelity directly alean organization’s ability to rapidly filter and
drill down through huge volumes of data. To ensure optpegbrmance when selecting an historian, look
for high end performance characteristics such as 500,000 sa(oplesisting of Time, Value and Quality
data - referred to as TVQs) stored per second, theyailgxtract 1,000,000 or more samples per second for
display in client applications, and the ability to suppenge numbers of concurrent users.

Real -Time Process Analytics

The trending of process data is a quick and effective wwasee what's happening. Figure 1 shows how
trending can quickly display the results of a larg@amt of data in a format that is easy to understand. This
display can be brought up while the process is running usingtdst real-time data.
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i:igure 1: Real-time trend display which updates as new data is obtained.
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Centerlining is another trending technique that simplifies effort required for an operator to spot a
problem. When the process parameters are centerlinedletlestate is what appears towards the center of
the chart. If, for some reason a process parametestdsvirom its line on the chart, it will show as spike
and the operator can zoom in on this for additional detail

Many organizations will centerline the process data anditoring of a large number of process parameters
into a single chart. This allows them to reduce thepdexity of their HMI/SCADA screens and gives
operators a single place on which to focus, allowirgrtibo manage analysis by exception.
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Figure 2: Centerlining data—that is, arranging the plot so that multipleaidess are centered
on the screen—allows operators to spot “spikes” in the data and thenddmth to examine
the offending data in more detail.
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Trend charts are great tools for presenting a summahpwfthe process is performing and highlighting
instantaneous problems. However, in many situations youtoaget at the details behind the trend to better
understand how the process is performing. For this, havoessado statistical data can be very useful. For
example, to understand the overall distribution of dalaes you'll want to view the data in a Histogram.
Along with the Histogram, it's useful to display somenagal process statistics such as mean, standard
deviation and the percentage of samples the chart repsese
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Figure 3: This histogram shows changes in coating temperatures oveNateethe
statistical calculations for mean and standard deviation.
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To check for relationships between process variablesans¥Y chart that plots the data for a process
variable against the data of another. Using this typaall/ais helps to identify how changes in one process
variable impact another. For example, as the heahiextruder process increases, we might find that die
life decreases.
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Figure 4: An XY plot shows the relationships between two process esiabl

In some cases, customers will need to explore the atataheir relationships more extensively using full
featured statistical tools like Minitab. These products'tdosually offer direct connection to process
historians, so you'll want to ensure that your processrlastoffers a convenient method to export data.
Using these high-level packages you're able to perfotemsive correlation analysis, Analysis of Variance
(ANOVA) studies, and Design of Experiments (DOE) cltians.
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Historical Process Analytics

Historical Process Analytics can be applied to amayrocess data off the plant floor. Off-line users can
analyze data using standalone trend tools. With thesse &wokngineer or quality auditor can get process
analytics and intelligence right on their desktop. Redgennew type of Historical Process Analytic toosha
been developed which utilizes an interface similar to IKH@RDA applications, but utilizes historical data
to essentially “playback” a formerly live situation. $hype of tool is described in the next section of this
paper.

Personnel often have responsibility to analyze manygssss within the plant. It's important that they can
quickly switch between the various processes they'reagiag. As with real-time analytics, the use of

centerlining with historical data is also used. This biguse view is used as a tool to help determine where
personnel should focus their process improvement effovien issues are detected, they drill-down to
analyze the raw data and get a better understandinaiffactors are influencing the process in a negative
manner.
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Figure 5: Being able to compare data from a previous run allows an enginspotavhat
was different. Here, data from a run in 2008 is plotted against gasimn in 2007.
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When using trends to explore data, they often find it'sulisefcompare the current process with how it ran
in the past. Trend tools typically offer the abilityttme-shift historical data, allowing the engineer te se
older data and current data on the same trend. Oncs isaue been identified, they find it useful to add an
annotation in the event the data is revisited somatirtige future.

The annotation capability provides a long term recordlwdtvinappened and how it was resolved. It reduces
the need to depend on a process engineer rememberingvadaone to fix the problem. It also provides
documentation that can be included in reports.

New Process Analytic Tools

A new type of software has recently emerged that corslilreefunctionality of HMI/SCADA style displays,
standalone trend charts, Excel reports and web coateirt one easy to use and robust solution. Such
software, like Canary’'s InfoLink, enables the delivery andlgsis of real-time data in the context of the
manufacturing operation while allowing a look back in tm&ompliance reports or exceptions.

The software comes with built-in designers that tereisplays using multiple layers that provide fingpr-t
access to the data in an organized and efficient mamherfocus is on analyzing the process data, not
searching for the information in separate applications.
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Figure 6: Canary InfoLink, a realtime and historical process analytic.tAgdlayback mode
allows historical data to update the displays as if it was happening right now.
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While the displays can show real-time data as thegssos running, a playback mode uses process historian
data to drive the displays, creating a historical laghk ithe past. All graphics and trends show the data
exactly as it happened in the past. The user can cohérplayback speed, allowing closer examination of a
process at critical times when a failure occurred. hktpa playback mode is like having a DVR player for
your process analytics.

In addition to process analysis, another use of thisifeas to provide training sessions that use the replay,
stop and slow motion features to teach new users velpgieims at critical transitions in the process.

Managing and Distributing Process Analytics
Creating and displaying trends can be done in a varietag$ to meet an organization’s needs. Trends are
available in separate standalone trending software vseweailable off the shelf. Trends can also be

displayed on web pages and can be embedded within HMI/SCGédphcations.

Putting Process Analyticsin HMI/SCADA applications
HMI/SCADA products offer a rich capability to control an
visualize many different types of processes whether
running a single bottling line or a complex multi-site refine
application. The trends displayed within these apjdinat
tend to narrowly focus on the specific process be
controlled by the HMI/SCADA, which gives the operator|
detailed understanding of how the process is curre
performing.

While many HMI/SCADA applications come with trendin
built-in, often these trending applications are outdated
lack critical features and the speed required by Real-T|
Process Analytics.

Trend software must be easy to use and configure, so
can focus on improving the process, without a large nunj
of steps just to create a trend. It must offer a regiure set
geared toward process analytics with capabilities like sup
for OPC-HDA and OPC-DA data sources, real-time updd
and plotting, stackable pens (auto banding), user configur
time domains, and legends that include engineering and
time data.

Trending software must be fast. An operator or enginaar
quickly go from one time to another even if it was aryago.

Today's trending programs with the right Process Histor
are capable of displaying months of process data graphi

in seconds. This is what is required in order to implem
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Real-Time Process Analytics effectively.
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If an HMI/SCADA application does not include a trendpeckage with these capabilities, an organization
should seriously consider getting trending softwarewhhembed and link with their systems. Failure to do
so can result in a system where it is impossiblenpractical to do serious process analytics.

Putting Process Analytics on the Web

In many applications the preferred method for procesytacsmbnd intelligence is to deliver the information
via the Internet. Delivering process analytics through b brewser allows you to reach a broad audience
with a wide variety of dashboards, trends and summagy @abcess Analytics becomes available to many
areas in the organization ... from the plant floor tolibard room and beyond. Some organizations are now
even providing this information to their supply channel antiocoers.

Using familiar tools like SharePoint Designer (formefffontPage) and Trend Web it is relativity easy for
non-web developers to create intranet pages that eimaeliver process analytics and intelligence data.
For extranet process analytics and intelligence pdgelsest to work with your in-house web development
team to create and manage these as there is usuadyextensive requirements (like security) that must be
considered.

Process Analysis Documentation - Reports

Once issues have been identified and resolved, engineismeommunicate the findings to others in the

organization. This is typically done using email or a Bdint presentation. Many trend tools support a
copy-and-paste capability that allows the engineer to aageapshot of the trends and reuse them in other
applications.

One of the most popular tools used for creating procedgsam and intelligence reports is a spreadsheet, like
Microsoft Excel. It's extremely flexible and many usars familiar with it. Reports of this nature usually
represent static data and can be very useful for llisisn to others in the organization or for compliance
reporting. While Excel-based forms are readily availdtemany traditional reporting applications, there
are only a limited number of forms that target proegsdytics and intelligence.

With Excel there may be a significant amount of tiamel energy required to design and produce a report.
Although Excel has the capability to connect to AcaasSQL Server databases, it does not have built-in
capabilities that enable it connect to process histodaastly. However, there are some Excel Add-Ins that
can extend Excel’s ability to access process data astde@mmline report creation and maintenance.

Add-Ins can greatly simplify the process of pulling datafenmatting it and enhancing the delivery of the

report. Many of the Add-ins that support process analyticardaligence come with a series of templates
that can be adapted or used as-is. Using templates t@ieding data stored in the process historian can
reduce the time spent each month pulling together datantemal production meetings or regulatory

compliance reports. Repetitive reports like these éalkentage of the static nature of the report conteht an
are ideally suited to using Excel.
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Reaping the Benefits of Process Analytics

Process Analytics and Intelligence has the potentiakfmse a significantly greater amount of knowledge
and information than traditional process reporting ipatde of delivering. This requires that we must

manage how the data are collected, distributed and peeséRéports that provide data to knowledgeable
users allows them to interpret and draw conclusions ftwendata based on their expert knowledge and
understanding of the process. However, these reportatdye the best vehicle to deliver information to

the majority of company personnel.

New Process Analytic tools allow large amounts ofidat be presented graphically and in real-time to a
wider audience in the organization. Process issues angghr into immediate focus. While Process
Analytics may not answer all of the questions, thdp tee expand the understanding of the issues behind the

data.
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