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International Paper

• World’s Largest Pulp and Paper Company
• Founded 1898 
• 52,000+ Employees
• $22+ Billion Net Sales (2019)

• OSIsoft Installed Base
• 38 Facilities (60 PI Servers)

• US, Brazil, Canada, France, Poland, Russia, Spain
• 1.9 Million Active PI Tags
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Rick’s Messages (2007-2019)

• Do No Harm
• MVDC: From Proprietary to Standard PI (2007)

• Capital Projects and Software Development Best Practices
• Environmental Automation Journey (2012)

• Build and Demonstrate the Business Case
• Building the Business Case for PI AF (2015)

• Keep Scope Small and Focused
• Best Practices for Implementing PI AF (2017)

• Systems Need Janitors Just Like They Need Architects
• Feeding the Machine Learning Monster (2018)

• Begin with the End in Mind
• Habits of a Highly Successful Problem Solver (2019) 
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Reporting Challenge

•MS Excel: Everyone’s Favorite Reporting Tool
• Many Users Run Daily or Shift Reports Manually
• Many Scheduled via Windows Scheduler

• Issues
• Multiple People Patch the Spreadsheets Over Time
• Same Calculated Data Shows on Many Reports
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Reporting Challenge
Converting from Competitor Historian to OSIsoft PI System

5



#PIWorld ©2020 OSIsoft, LLC

Pattern #1 – Daily Values + Monthly Totals
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Pattern #2 – Calculate/Print (Left) & Read (Right)
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Print Area
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Visualizing Process Data (February 2019)

• ...
• Rick: ... Alex was in my training class last week… Pretty Impressive…
• Engineer: Yes. She was always much smarter than me.
• Rick: I hear she is taking over the Facility Morning Report…
• Engineer: Yes... She showed it to me while visiting… 
• Engineer: Is that the really best way to do morning reports?
• Rick: Not really, but what options do we have?
• Rick: I will have to think about this… 
• …
• Rick: Good talking to you as always… Call me if you need something…
• …
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Facility Morning Report

• 12 Visible Worksheets
• 39 Hidden Worksheets

• 22 Make PI Data Archive Calls (Many w/ VLOOKUP)
• Remaining Sheets for Targets & Copy/Paste Reports

• 8 VBA Modules (Direct Cell References)
• 110+ Named Ranges
• 14 MB
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Current Data Flow
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Conceptual Data Flow

• Target BI Tool for Visualization
• Target Data Lake for Storage
• Move Factors to SQL Table
• Move PA Calls to PA Queries
• Move PI DataLink to AF
• Change “Other” Copy/Paste to Queries Outputting to 

Data Lake
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Why Bother?

• Slice and Dice Data w/ Business Analytic Tools
• Single Version of the Truth
• Eliminate Scheduled Excel Spreadsheets

• Half-Life of Complex Spreadsheets
• Rework Spreadsheets When Authors Leave
• Reporting Spreadsheets Show Data at Specific Time

• Convert PI ProcessBook Displays to PI Vision 
(VBA & Data Sets)
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What Concerns Do I Have?
1. Protect the Operational Data Store

• PI Data Archive, Quality and MES Databases
2. Protect High Value Calculations

• Environmental, Quality, Execution
3. Requires IT Resources

• Potential Solutions
• Duplicate Architecture (PI HA, SQL Replication, etc.)
• Data Lakes
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Migration Steps:

• Step 0: Analyze the Spreadsheet
• Start with the End in Mind

• Step 1: Migrate Calculations to AF
• Output Results to PI Tags or Event Frames

• Step 2: Add Required Meta Data to AF
• Line, Unit, Shift, Grade, etc.

• Step 3: (Optional) Link AF to External Data Sources
• Step 4: (Optional) Export Data Using PI Integrator for BA
• Step 5: Link BI Tool to New Data Source
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Step 0: Analyze the Spreadsheet
•Understand the Data Sources and Calculations
•What Meta-Data is Assumed and/or Hard-Coded?
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Two (2) PI Datalink Calls
Two (2) Time Ranges

70+ PI Datalink Calls
Six (6) Time Ranges
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Step 1: Migrate Calculations to AF

• Save Copy of Original Spreadsheet
• Data Filtering and Data Quality

• Status Changes, Negative Values, Switching Valves
• Some Values Noisy… Consider Filtering to Reduce Noise
• Consider Writing Filtered Values Back in Time (1/2 Filtering Period)

• Embedded Spreadsheet Calculations
• Production Calculations, Ratios -> Single Version of the Truth
• Rate of Change Calculations (Tank Level Delta, Flow Ratios, etc.)
• Look for Shift/Day/Grade Run Summary Statistics
• Consider Rolling Calculations so Report Can Run Periodically

• Verify Original Spreadsheet Results to New (AF) Version
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Step 2: Add Required Meta Data to AF

• Meta-Data to Join Other Databases
• Production Date
• Grade Codes, Batch IDs, Unit Identifier
• Maintenance Equipment and/or Location

• Meta-Data for PI Vision Displays
• Material
• Unit Type

• Add Crew/Shift Connection
NOTE: We Could Stop Here…
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Step 3: Link AF to External Data Sources

• Maintenance Location Attribute
• Link to External Documents and PI Vision
• Not Required for Business Analytics Tool
• … May Be Required for PI Vision Displays Anyway
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Step 4: Export Data via PI Integrator for BA
• Can Change Data Shape for Desired Purpose

• Time Ranges, Units, etc.
• Filter the Data Set

• Incorporate Calculations Required for Reporting
• Rollups, Statistics, etc.
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Step 5: Link Business Analytics Tool to Data

•PI Data Archive -> PI DataLink, PI OLEDB, PI 
ODBC

•Asset Framework -> PI OLEDB
•PI Integrator for BA -> PI OLEDB
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Migration Steps:
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Original After AF Work SQL / PI View PowerBI

1. Migrate Calculations
2. Add Meta Data
3. Link External Data Sources

5. Link to BI4. Add PI Integrator 
for BA
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PI ProcessBook to PI Vision Considerations
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Original After AF Work SQL / PI View PowerBI

PI ProcessBook PI Vision
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Simple Example
Sheet Break Report (New Engineer Training)
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What Does Sheet Break Data Look Like?

24

0 = Sheet

1 = Break
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What Does Sheet Break Data Look Like?
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2

3

1

1. Data Stored on Change…
2. And Periodically w/o Change (~8 hours) …
3. And Sometimes with Error Information …
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New Engineer Training: Example 2
• Background

• Today is July 5, 2013.  
• The Paper Machine Project Team Finished Implementing their 

Final Recommendations to Reduce Wet-End Sheet Breaks.
• Compare 4Q12 to 2Q13; Mill Day Begins at 7AM

• Goal Results
• PI Compressed Data

• Base Period: Oct/Nov/Dec 2012 (475 Values)

• Comparison Period: Apr/May/Jun 2013 (413 Values)

• PI Sampled Data (1-Min -> 131,040 Values)
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PI Compressed Data
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Sheet Break Event Frames
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Event Frames Configuration
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Event Frames Results

30

Stop Here?
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PowerBI (PI DataLink Event Frames)

31

Stop Here?
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What Else Would a Data Scientist Want?

•What Crew is Working?
•What Facility?
•What Unit ID?
•What Division?
•Process Parameters
•Duration Filters
•Grade Information
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PI Integrator for Business Analytics

33

PI
(MillPI01)

AF
(LO_DEV)

SQL
(LOGBDB)

PowerBI



#PIWorld ©2020 OSIsoft, LLC

PI View - Data Looks Similar to Excel
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PowerBI (PI Integrator for Business Analytics)
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What Holds Back Adoption?
• Spreadsheets

• Users Have Full Control and Can Work Independently
• Users Can See Interim Calculations

• AF -> Data Lake
• Requires Trust in Methodology… No Back-Tracking Tools

• Convincing Users Requires…
• Single Version of the Truth is a Good Thing
• Fighting Inertia… Breaking Old Habits is Hard to Do
• Remove Hurdles (More Training, Back-Tracking Tools, etc.)
• Solve Some Difficult Problems

• Timing Problems, Batch Oriented Analysis
• Handle non-Reporting Times
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Give Users Reason to Convert
Filter Negative Values and Segregate Shared Meters
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Identify Batches from MS Excel

•Calculate Efficiency
• Totalize Inlet Flow
• Totalize Outlet Flow
• Calculate Inlet Mass Flow
• Calculate Outlet Mass Flow

•2Q19: 100,000+ Rows
• 117 Batches
• 3 Days of Analysis
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Identify Batches from CTO Trends
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CTO Process Flow
1. Filling

• Inlet Valve Open (HV 41A/B)
• Previous Phase = “Idle”

2. Settling
• Inlet Valve Closed (HV 41A/B)
• Previous Phase = “Filling”

3. Wet CTO
• Upper Discharge Open (HV 39/40)
• To CTO Valve Open (HV 57A)

4. Brine
• Lower Discharge Open (HV 45/50)
• To Brine Valve Open (HV 57B)
• To CTO Valve Not Open (HV 57A)

5. Idle
• Level <= Low Limit
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CTO Decanter Phase

Phase
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CTO Decanter Filtered Values
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Retrieve Event Frames Data

• Manual Process
• 117 Batches & 3 Days

• AF Configuration
• Asset: 2-Hours
• Phase Determination: 1-Hour
• Event Frame Generation: 1-Hour
• Revisions: 1-Day

• PI Vision Configuration: 1-Hours
• MS Excel Report: 1-Hour

• Refresh Data: 20 Seconds
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Stop Here?
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Simplify Using Summary Statistics
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Simplify Finding Shift/Daily/Monthly Values
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Use BOM(‘*’) for Monthly Value Timestamp
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Calculate Month-End Value
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Linear 
Extrapolation



#PIWorld ©2020 OSIsoft, LLC

Simplify Finding Shift/Daily/Monthly Values
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Summary
• Step 0: Analyze the Spreadsheet
• Step 1: Migrate Calculations to AF

• Output Results to PI Tags or PI Event Frames
• Step 2: Add Required Meta Data to AF

• Line, Unit, Shift, Grade, etc.
• Step 3: (Optional) Link AF to External Data Sources
• Step 4: (Optional) Export Data Using PI Integrator for BA
• Step 5: Link Reporting Tool to New Data Source
• Just Start!
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Turning Static Spreadsheets Into Business 
Analytic Engines
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• Rick Smith
• Process Information Manager
• International Paper
• Richard.SmithJr@ipaper.com
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Questions?

Please wait for 
the microphone

State your 
name & company

Save the Date...

DOWNLOAD 
THE MOBILE 
APP
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Links

•Conf. Portal -> https://piworldcfp-
us2020.hubb.me/Home/Dashboard
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CHALLENGES SOLUTION BENEFITS
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