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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 I ntelligence sometimes called Ma nufacturing Intelligence has transformed the way
companies produce goods, understand their manufacturing processes, and ensure a quality product in ways
we could not have foreseen ten years ago.

Real-time Analytics have replaced the legacy concept of running reports. Reports that represent a static
picture of a process at a fixed point in time are great tools for compliance audits and long term warranty
analysis. However, they may not accurately represent the "as-is' state of a process. Reports showing large
amounts of data can be difficult to interpret. There are often limitations in how the report data can be drilled-
down and viewed.

With today s large volumes of data, there sawealth of information that can be gained about the process. But
how can this data be captured, managed and retrieved in away that presents the information in an up-to-the-
minute easy to understand format? Real-time Analytics provides the techniques and solutions that address
this problem. Instead of users having to interpret the data, it’s presented in a graphical form enabling them to
easily drill down to explore the data in real-time.

This white paper discusses how Process Analytics is implemented and utilized. Ways of managing and
distributing Process Analytics to the organization are presented.

Obtaining the Data The Process Historian

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

Data is generated from a multitude of sources, from devices as simple as a weigh scale to as complex as a
PLC controlling a high speed bottling line. To interface with such a large range of data sources, its
important to look towards standards. In manufacturing, such a standard already exists and is widely used.
OPC from the OPC Foundation is the standard that simplifies integration of manufacturing devices to a
process historian.
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Process historians are specifically designed to handle the high speed, high volume data generated by
manufacturing processes. Process historians capture the data and store it in a highly efficient format. Some
historians compress the data, resulting in gaps or voids, while others capture and store it using lossless
compression.

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

Real -Time Process Analytics

The trending of process data is a quick and effective way to see what’'s happening. Figure 1 shows how
trending can quickly display the results of a large amount of data in aformat that is easy to understand. This
display can be brought up while the processis running using the latest real-time data.
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Fi gure 1: Real-timetrend display which updates as new data is obtained.
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Centerlining, Figure 2, is another trending technique that simplifies the effort required for an operator to spot
a problem. When the process parameters are centerlined, the ideal state is what appears towards the center of
the chart. If, for some reason a process parameter deviates from its line on the chart, it will show as spikes
and the operator can zoom in on this for additional details.

Many organizations will centerline the process data and monitoring of a large number of process parameters
into a single chart. This allows them to reduce the complexity of their HMI/SCADA screens and gives
operators asingle place on which to focus, alowing them to manage analysis by exception.
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Figure 2: Centerlining data that is, arranging the plot so that multiple vari ables are centered
on the screen allows operators to spot spikes in the data and then drill  down to examine
the offending data in more detail.
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Trend charts are great tools for presenting a summary of how the process is performing and highlighting
instantaneous problems. However, in many situations you need to get at the details behind the trend to better
understand how the process is performing. For this, having access to statistical data can be very useful. For
example, to understand the overall distribution of data values you'll want to view the data in a Histogram,
Figure 3. Along with the Histogram, it’s useful to display some general process statistics such as mean,
standard deviation and the percentage of samples the chart represents.
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Figure 3: This histogram shows changes in coating temperatures over time. Note the
statistical calculations for mean and standard deviation.
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To check for relationships between process variables, use an XY chart, that plots the data for a process
variable against the data of another. Using thistype of analysis helps to identify how changesin one process
variable impact another. For example, as the coating temperature heat of birdseed increases, the quality
decreases, Figure 4. In an extruder process, as temperature increases, we might find that die life decreases.
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Figure 4: An XY plot shows the relationships between two process variables.

In some cases, customers will need to explore the data and their relationships more extensively using full
featured statistical tools like Minitab. These products don’'t usually offer direct connection to process
historians, so you'll want to ensure that your process histaian offers a convenient method to export data
Using these high-level packages you're able to perform exensive correlation analysis, Analysis of Variance
(ANOVA) studies, and Design of Experiments (DOE) calculations.
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Historical Process Analytics

Historical Process Analytics can be applied to analyze process data off the plant floor. Off-line users can
analyze data using standalone trend tools. With these tools an engineer or quality auditor can get process
analytics and intelligence right on their desktop. Recently a new type of Historical Process Analytic tool has
been developed which utilizes an interface similar to HMI/SCADA applications, but utilizes historical data
to essentially playback aformerly live situation. Thi s type of tool is described in the next section of this

paper.

Personnel often have responsibility to analyze many processes within the plant. It's important that they can
quickly switch between the various processes they’re mareging. As with real-time analytics, the use of
centerlining with historical data is also used. This big picture view is used as atool to help determine where
personnel should focus their process improvement efforts. When issues are detected, they drill-down to
analyze the raw data and get a better understanding of what factors 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 engineer to spot what
was different. Here, data fromarunin 2008 is plotted against a similar run 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 abilitytime-shift historical data, allowing the engineer te se
older data and current data on the same trend, Figure&e i€sues have been identified, they find it useful
to add an annotation in the event the data is revisitedtgomin the 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, Figure 6, enables thevdey and analysis of real-time data in the context
of the manufacturing operation while allowing a look backme at compliance reports or exceptions.

The software comes with built-in designers that teresplays 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.

Figure 6: Canary InfoLink, a realtime and historical process analytic.tAghlayback mode
allows historical data to update the displays as if it was happening right now.
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