Transform Your Static Spreadsheets
into Business Analytic Engines /
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International Paper

* World’s Largest Pulp and Paper Company
 Founded 1898
« 52,000+ Employees
« $22+ Billion Net Sales (2019)
» OSlsoft Installed Base
» 38 Facilities (60 Pl 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 Pl (2007)

 Capital Projects and Software Development Best Practices

* Environmental Automation Journey (2012)

u  Build and Demonstrate the Business Case

» Building the Business Case for Pl AF (2015)

* Keep Scope Small and Focused

» Best Practices for Implementing Pl AF (2017)

il * Systems Need Janitors Just Like They Need Architects

* Feeding the Machine Learning Monster (2018)

gy © Begin with the End in Mind

» Habits of a Highly Successful Problem Solver (2019)

OSlsoft.
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Reporting Challenge ()(:\A

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

*|ssues
* Multiple People Patch the Spreadsheets Over Time
« Same Calculated Data Shows on Many Reports

OSlsoft.
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Reporting Challenge

Converting from Competitor Historian to OSlsoft Pl System

7 0Slsoft.
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Pattern #1 — Dalily Values + Monthly Totals

OSlsoft.

ate |
12/1/2018 U:ﬂﬂi 811.475327 317.45276 - 39,151 35470.21014 | 12876.9959 3905.533531
12/2/2018 0:00| 839.83744 284 3352 - 38,986 4443503423 | 131309427 5226.210792
12/3/2018 0:00; 831.423857 319.95249 - 39.930 48397.66325 13462 4429 6219.72819
12/4/2018 0:00| 839.457797 326 40057 - 40,432 4981622851 13301.0922 8029 953866
12/5/2018 D:OU% 731.436529 411.79121 - 39,647 46614.86219 = 13176.0537 4516.984959
12/6/20186 0:00, 831.15023 337 60553 - 40,532 49537 55091 13004 9956 6112801576
12/24/2018 0:00| 828.824213 348.52134 - 40,830 49349 21426 = 14536.2764 4962 670514
12/25/2018 l:':[flﬂlE 829 2717 345 42517 - 40,738 4804155373 160416573 4596491412
12/26/2018 0:00| 320.3899891 353.14533 - 40,698 47683.29468 16054 3682 3757.724216
12/27/2018 0:00| 812.82979 292 41489 50,313 39,631 38928.562324 145051584 3964 347978
12/28/2018 0:00, 805.165998 353.15061 - 40,170 42374.32815 | 14583.0015 6457.789498
12/29/2018 0:00| 805.101193 338.70094 - 39,667 43788.61424 = 14808.2468 T456.56571
12/30/2018 D:ﬂﬂ% 772.421229 384.80169 - 40,132 4254029504 | 14822 5842 8851.54516
12/31/2018 0:00| 733.534709 392.29029 - 39,044 41890.53554 = 14870.9013 6862.365614

|

|

|
! 826 342.51 7.817.24 1,263,802.84 47.04 14.03 542
l 35,000.76 10,441.91 4,032.47
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Pattern #2 — Calculate/Print (Left) & Read (Right

LI e
. TIME: TATAT THI V17 =Fan TAT % : TIME: 9717 19717 113717
Print Area Retrieval / Calculation Area
Past hr Past 24 Hr | Past 24 Hr | Past 24 Past hr Past 24 Hr | Past 24 Hr
TAG [ DESC UNITS [CURRENT|  AVE AVE MIN MAX TAG | DBESC | unrrs Jourment]  ave Ave MIN
53.44 59.92 g0.22 56.52 3.6 5344 5392 €022 5652
76.79 76.5¢ 76.60 57.75 29.0 1673 76.54 76.80 S5
3.218.43 310475 300334 279166 34460 321843 30475 300334 279165
—s A -
358120 4,0035.36 3,948.97 33361 4,470.6 38m 4,003 36 394897 333%N
532.05 53140 500,13 232.00 737.3 532.05 53190 50019 z3200
1117.58 128972 123609 708.21 1819, 1117.58 128372 12309 708.21
1,548 24 149257 1767.47 133164 30829 154824 149257 176747 133164
10862 83279 876,37 S6656 25950 8M.82 83279 87837 6655
127.98 126,94 457.26 11804 34458 2798 125.94 4s7.26 .04
0,99 0,99 .00 0.97 1m0 0.93 049 noo 087
358.20 23676 306.95 20165 377.8 35820 2%78 30595 20165
7.65 7.66 7.75 7.45 8.0 765 7.66 715 748
0.25 025 0.26 023 02 0.25 025 0.26 0.23
&l 148 162 58.92 B5.6 6169 6148 5162 5342
£23.39 629,16 629.34 620.57 637.5 62969 62916 62934 62057
251,88 29168 25157 29105 252 25188 25188 25157 25105
“) 0oSlsoft.
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Visualizing Process Data ebwary 2019)

* Rick: ... Alex was in my training class last week... Pretty Impressive...
 Engineer: Yes. She was always much smarter than me. @
* Rick: | 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: | will have to think about this...

* Rick: Good talking to you as always... Call me if you need something...

OSlsoft.
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Facility Morning Report L

* 12 Visible Worksheets

* 39 Hidden Worksheets
» 22 Make Pl Data Archive Calls (Many w/ VLOOKUP)
« Remaining Sheets for Targets & Copy/Paste Reports

* 8 VBA Modules (Direct Cell References) ==
* 110+ Named Ranges
- 14 MB

OSlsoft.
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Report Gen
VBA

Current Data Flow

Results

Specs / Targets
Cost Factors

OSlsoft.
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Conceptual Data Flow

* Target Bl Tool for Visualization
* Target Data Lake for Storage

* Move Factors to SQL Table

* Move PA Calls to PA Queries

* Move PI DatalLink to AF

L 'y

M\ «#’T"_’ ‘ __ |

« Change “Other” Copy/Paste to Queries Outputting to

Data Lake

OOOOOOO

#PIWorld ©2020 OSlsoft, LLC



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 Pl ProcessBook Displays to Pl Vision
(VBA & Data Sets)

7 0Slsoft.
&' Pl'World san rrancisco 2020 #PIWorld  ©2020 OSlsoft, LLC



g 0Slsoft.
Pl'World san rrancisco 2020

What Concerns Do | Have?

1. Protect the Operational Data Store
Pl Data Archive, Quality and MES Databases

2. Protect High Value Calculations T,
« Environmental, Quality, Execution _ﬂff’

3. Requires IT Resources _ W«a

""'—

 Potential Solutions
 Duplicate Architecture (Pl HA, SQL Replication, etc.)
« Data Lakes

#PIWorld ©2020 OSlsoft, LLC
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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 Pl 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 Pl Integrator for BA
« Step 5: Link Bl Tool to New Data Source

7 0Slsoft.
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Step 0: Analyze the Spreadsheet

 Understand the Data Sources and Calculations
Hard-Coded?

 What Meta-Data is Assumed and/or

Two (2) PI Datalink Calls
Two (2) Time Ranges

70+ Pl Datalink Calls
Six (6) Time Range

OSlsoft.

Pl'World san rrancisco 2020

server
TAG:
start Time: A1 T W00 700
et Tirme: N 200 181700 720

Bee  Bme  fvel el
Timettamg Statuy Fimettame Stuten Month | Beesks  Mosth  Bresd
ObAp LN IEMAT  Bresk 01-0c-123030:0]  Sheet 4 [] ] °
Ol-Apr 11202601 Bresk O-OctA2 IBALT  Sheet a ] ® ]
OLAMLI218600  Shest 0.0MA2003EM  Break + ] 0 1
O1-A-1103AA07  Shewt 03-0c17003338  Shent 4 ] w0 °
DA AIMEN0L  Bresk 0.0ctA208AAL  Sheet 4 1 ® ]
O-AAI IS Shemt 03-0et-47 1XAT00 10 Timeent ] ] 0 °
OL-AE-IIIENEM  Shew C-0AATINATIY  Shewt 4 ] ) ]
O3-Ap.LIOENRIE . Shest QLOCAIMAZI0  Sheet N ] 0 ]
Oh-Age-11 301043 Shewt 0-OC-AICAATAL  Shest a ] w °
OLAMAI SIS Bresk 00042 1NN Shest ] ] q____g______i
OG- LI ISIST Shem 0-0G-ATIRIEIL  Bewsk ] ] ® [
O-AE-13ITAI58 Shemt 030 IR Shest “ ] 0 ®
BhApeL106AYST  Sheet DAOCAZ00084  Shest 4 ] ® ]
O-aped1 BAEIA Sheet O4-Oct-AIOTS54T et 4 ] ] ®
Bl i1 IEIEN Shem O4-Cet-17OR0ESY U0 Timetnt ] ] 0 °
OS-Ap1I0E1IIE  Sheet 04.0ctIICETHI6  Sheet “ ] w (]
-1 QIS Shewt O4-0et-17 305530 /O Timeont 4 ] ) °
OALINIATIE Sheet DAOctA2IAS5A5  Shest ] ] 0 ]
O6-Age 11C3ATAY  Shest 04-0ct- 17 150650 (/0 Timeonut “ ] ] ]
06-Ap A1 1ENI4S  Shew O40cATISOTN  Shest ] ] 0 °
Db-Ape 1212356 Sheet DLOCIZIESTIY  Sheet 4 0 ) ®
OFAEAI0SIAS0  Shew 05-0a 20647 Shewt 4 ] ) °
O7-Ape 11130410 Sheet 05-0c-12 1637:36 __ Sheet 4 [] 10 ]

—

#PIWorld
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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

“)  0Slsoft.
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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 Pl Vision Displays
» Material
* Unit Type

 Add Crew/Shift Connection
NOTE: We Could Stop Here...

7 0Slsoft.
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Step 3: Link AF to External Data Sources

* Maintenance Location Attribute

 Link to External Documents and Pl Vision

* Not Required for Business Analytics Tool

+ ... May Be Required for Pl Vision Displays Anyway

Engineering PG g &&&&&&&&&

B

i

£

B
BEE &

BEE
GEE &

7 osisoft.
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Step 4: Export Data via Pl 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.

A Not secure | hitps://s29epidev01:5443
+ Create Asset View + Create Event View & Modify View X Remove View
Build a dat v starting with Build a dat rting with Modify existing data wiew Remove selected view
yaur asset rohy yaur evant
I Name | Run Status | Type | Run M. | Start Time | End Time | Last Run Time |
Heat Exchanger Scheduled Asset Continuous | *-30d - Aug 5, 2018 11:03:33 AM
| Scheduled Event Continuous (12117 12:00:00 AM " Aug 5, 2018 10:37:54 AM
Scheduled Event Continuous  1/1/17 12:00 AM = Aug 5, 2018 10:30:04 AM
| FPublished Asset Oonce 112018 212018 Feb 16, 2018 10:13:18 PM
Scheduled Asset Continuous [ 7/31/18 12:00:00 AM |~ Aug 5, 2018 10:56:25 AM
y . Mot Yet Published | Event once 7/18/18 1:23:00 AM = Never
REACH-Exercise 24 | Published |Event Once {11712 5:59:00 AM  |1/1/14 12:00:00 AM | Aug 5, 2018 11:23:26 AM

7 0Slsoft.
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Step 5: Link Business Analytics Tool to Data

* P| Data Archive -> Pl DataLink, Pl OLEDB, PI
ODBC

* Asset Framework -> P| OLEDB
Pl Integrator for BA -> PI OLEDB

OSlsoft.
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Migration Steps:

Original After AF Work sSQL / Pl View

PowerBI

m=lgliec=l_o= i

@

1. Migrate Calculations

2. Add Meta Data
3. Link External Data Sources

4. Add Pl Integrator 5. Link to B

for BA

#PIWorld ©2020 OSilsoft, LLC
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Pl ProcessBook to

Original

P| Vision Considerations

After AF Work

SQL / Pl View

PowerBI

#PIWorld ©2020 OSlsoft, LLC
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Simple Example
Sheet Break Report (New Engineer Training)

OSlsoft.
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===

What Does Sheet Break Data Look Like?

REACH EX2 -

Sheet Break

j | 1 | I Sheat Broak (1=
L o

R

N
42013 1200:00 AM gid THR013 12 00:00 AM
4012 2Q13

0OSlsoft.
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What Does Sheet Break Data Look Like?

Mumber of Values: 475
01-Oct-12 10:51:30 Sheet 1. Data Stored on Change...
01-Oct-12 18:41:37 Sheet 2. And Periodically w/o Change (~8 hours) ...
02-0ct12 00:38:24]  Break @ 3. And Sometimes with Error Information ...
02-Oct-12 00:53:36 Sheet
02-Cct-12 08:43:41 Sheet
02-0ct-12 13:52:08 1/0 Timeout
02-Oct-12 13:52:22 Sheet Archive | Classic | Security | System |
02-Oct-12 21:42:30 Sheet Typical Value: 0 Zem 25|  Span: 1
03-Oct-12 05:32:41 Sheet B :
Scan Archiving Step Shutdown Compressing
03-Oct-12 13:22:48 Sheet @ On @ On @ On @ 0n @ 0n
03-0Oct-12 15:59:31 Break ) OFF O i 1 Off 1 Off
03-Oct-12 16:15:41 Sheet : - - -
04-Oct-12 00:05:44 Sheet Exception Deviation Compression Deviation
Ort-12 07-55-49 Shest 0| | Eng. Units 0| [Eng. Units

| 04-0ct-12 08:06:53  1/0 Timeout Day Hr Min  Sec Day Hr A ‘e
04-0ct-12 08:09:36 Sheet Min. Timd: 0 0 0 0 Min. Time: 0 y 0 0
04-0Oct-12 14:55:53  1/0 Timeout
04-Oct-12 14:55:55 Sheet Mxc Tmp:| 0] 0] 10] Ofj) MacTme:| 0 LI
04-0ct-12 15:06:58 1/0 Timeout
04-Cct-12 15:07:08 Sheet
04-0Oct-12 22:57:19 Sheet

ﬁ “) oslsoft.
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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

* Pl Compressed Data
» Base Period: Oct/Nov/Dec 2012 (475 Values)
« Comparison Period: Apr/May/Jun 2013 (413 Values)

* Pl Sampled Data (1-min -> 131,040 Values)

7 0Slsoft.
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Pl Compressed Data

{=PICompDat('Pl-Compressed'!|5BS52,'PI-Compressed'!|SBS3,'PI-Compressed'!|SBS4,1,'PI-Compressed'|SBS1, "inside")}

Server
TAG:
Start Time: A4f1/2013 7.00 10/1/2012 7:00
End Time: 7/1/2013 7:00 1/1/2013 7:00
Hase Hase Eval Eval - . n_ " s
Number of Values: 417 Number of Values: 475 _ Month | Bresks Month  Breaks ‘ SUMIFI:|$?|$501’ 10 'ls?js 501] [
01-Apr-13 12:55.1:!‘!" Break :1 01-Oct-12 10:51:30 Shest 4 o 10 [v] *
O1-Apr-13 20:26:11 Break 01-O¢t-12 18:41:37 Sheet a a 10 o Base (4Q12) Eval (1Q13)
01- 1-55:00 Shest 02-Oc 38:24 Braak 4 10 1 M1 39 20
02| 46:07 Sheet uz-n@s.sﬁ Sheet 4 @ 10 o M2 36 29
02-Apr—=10:32:01 Break 02-Oct! ‘43:41 Sheet a 10 o M3 32 22
02-Apr-13 10:40-25 Sheet 02-Oct-12 13:52:08  1/O Timeout 4 o 10 ] Total 107 71
02-Apr-13 18:30:34 Sheet 02-Oct-12 13:52:22 Sheet ] 1] 0 [¢]
03-Apr-13 02:20:38 Sheet 02-0ct-12 21:42:30 Sheet 4 a o 1]
03-Apr-13 10010043 sheet 03-Oct-12 05:32:41 shest a o 10 o
03-Apr-13 14:44:56 Break 03-Oct-12 13:22:48 Sheet B 1 "—‘_IL\_i—‘
05-Apr-13 15:02:52 sheet 03-Dct-12 15:59:31 Break 3 ] 10 1 ~| =IF{AND{B16="Break" B15="Sheet")=TRUE(),1,0
I 1=
03-Apr-13 22:52:58 Sheet 03-0ct-12 16:15:41 Sheet “ a 10 [i]
04-Apr-13 064307 sheet 04-Oct-12 000S:44 Shest 4 o 10 o
O4-Apr-13 14:33:14 Sheet 04-Oct-12 07:55:49 sheet 4 o 1 a
04-Apr-13 22:23:21 Sheet 04-0ct-12 08:06:53 1/O Timeout & (1] 1
05-Apr-13 06:13:26 sheet D4-Det-12 080936 Shest a i 1 .
05-Apr-13 14:03:31 sheet 04-Oct-12 14:55:53  1/0 Timeout 2 o 1 1 Co nﬁguratlon
05-Apr-13 21:53:38 Sheet 04-Oct-12 14:55:55 Sheet 4 [ Y 2. Compressed Data (Evaluation Period)
DE-Apr-13 05:43:43 Sheet 04-0ct-12 150658 1/O Timeout & (1] 1 = o
06-4pr-13 13:35:40 sheet 04-Oct-12 150708 shest a o Y 3. CO""IDTESSEd Data {BEISE'IHE Pe ”Od)
0B-Apr-13 21-23:56 Shest 04-Oct-12 22:57:19 sheet 4 o 1 -~ rmi
O7-Apr-13 05:14:00 Sheet 05-Oct-12 06:47:27 Sheet a a 1 4- Date h_qonth and Dete s Break Counts
O7-pr-13 130410 Sheet 05-0ct-12 14:3736  Sheet a o 4 5.  Summarize Break Count by Month
O7-fpr-13 20:54:14 sheet 05-Oct-12 22:37:42 Shest 4 a 1
08-Apr-13 D4:44:19 Sheet 06-Oct-12 06:17:50 Sheet 4 o 1T )
0B-Apr-13 07:08:18 Break 06-Oct-12 14:07:55 Sheet & 1 10 [i]

OSlsoft.

Pl'World san rrancisco 2020

#PIWorld
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&

Sheet Break Event Frames

PI
(MillP101)

)@

Testing-Rick Smith

Pl
(LODev1)

OSlsoft.

Pl'World san rrancisco 2020

Elements

III gl _HeatExchangers (1P Template)

=

@ @ -BMACT

5 -BMACT

* & _SheetBreak

it (J) Paper Area

-~ (3 PI-Mobile Demo
B A Name | 1[41.23:05:04] . | Duration
@ j={ EF:PMSheetBreak._ oo | 0:06:58
® b= EF:PMSheetBreak_ il 1:05:54
® 2 = EF:PMSheetBreak_ | 2:31:14
& b= EF:PMSheetBreak_ -« ] 0:19:29
L b= EF:PMSheetBreak_ | 0:16:45

#PIWorld

©2020 OSlsoft, LLC
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Event Frames Configuration

File  Search View

Go

Tools

Help

|@Dalabase [ Query Date ~ (O @ (P Back (0 |H, Checkln ¥} « [#]Refresh |3 New Element ~

Search Elements

Elements PM3_SheetBreak
- (5 Heal P Tem; « ||| General | Child Blements | Attributes | Ports | Anslyses | Notification Rules | Version
Category: <Mone> G ™ Mame: SheetBreak_
= [=] BasisWeight 0 Ib/3ksf Double o m @ Name Backfilling Description:
I o  SheetBreak -
& m ] Division String 9 : o Caegories =
Analysis Type: () Expression () Rollup| @ Event Frame Generation
& B =1 Fabilityabbr String i © sQC |
. . Create a new notification rule for SheetBreak MA PM3
. (’ﬁ ReelSpeed 1 ftfmin Double
R ¥ SheetBreak 1 Inti6
& E] shectbreskDL o String 8 Event Frame Template: | EF:PMSheetBreak MA_PM3 -
c] =] WireSpeed 0 ft/min Double Name EXpI'ESSan
@ Start triggers
) StartTrigger| 'Sheet Break (String)' = "Break™ |30 seconds ,
1 016 -
(£} Blement Searches = End tn%
4 llia (2 E a
G Blements EndTrigger | 'Sheet Break (String)’ = "Sheet” :
= Event Frames Settings..
ﬁ Library Evaluation Time: 2/13/2017 9:05:17 AM Last Trigger Time: 2/13/2017 %:01:45 AM
== Unit of Measure
88 Contact Scheduling: @ Event-Triggered () Periodic
32 Management Trigger on Any Input = @ Connected to the Pl Analysis Service
0Slsoft. - -
PIWorld san erancisco 2020 #PIWorld  ©2020 OSlsoft, LLC
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Event Frames Results

Stop Here?

{=PIEFDat('PI-EventFrame'!SESL, 'Pl-EventFrame'tSBS51, 'Pl-EventFrame’!5B52,0,"* ", "EF:PMSheetBreak P e nan e e Ustarting in
0 s e s o s os (g (ST (ET), (DU), {EFT), {PE}, Sheet Break (String)®,"","",0,0)} Explore Events )
Database Event name g

Start Date 10/1/2012 Database ‘\Loveland Dev\Testing-Rick Smith PIDLEFISEST .

End Date 7/1/2013 @ Event EF:PMSheetBreak Search start oot bl

PIDLEFSES] [EFPHSheatBresk | =]

Event nam Start time End time Duration  Event template Row Labels ~ | ny Searchend Element name

EF:PMShee 02-Oct-1201:38:24 02-Oct-1201:53:36 00:15:12  EF:PMSheetBreak_ =2012 HOL EFEE i

EF:PMShee 03-Oct-1216:59:31 03-Oct-1217:15:41  00:16:10  EF:PMSheetBreak Oct ——— ot -
EF:PMShes 07-Oct-12 00:02:43 07-Oct-1200:17:29  00:14:40  EF:PMSheetBreak_ Nowv ) =
EF:PMShee 07-Oct-1200:20:03 07-Oct-1200:35:43  00:15:40  EF:PMSheetBreak_ Dec il Bosonh o

EF:PMsShet 09-Oct-1218:07:29 09-Oct-1218:17:35  00:10:06  EF:PMSheetBreak =2013 Event categary Search made

EF:PMShes 11-Oct-1223:49:37 12-Oct-1201:23:33  01:3356 |EF:PMSheetBreak_ Jan 3 |[E] [matognmange &
EF:PMShee 13-Oct-1223:06:58 13-Oct-1223:19:00 00:12:02  EF:PMSheetBreak_ Feb Mirimurn duraiicn S ey =
EF:PMShee 14-Oct-12 17:48:33 14-Oct-1217:57:34  00:09:01  EF:PMSheetBreak Mar et 2ecsccing al=)
EF:PMShee 16-Oct-12 08:13:42 16-Oct-1208:38:05  00:24:23  EF:PMSheetBreak Apr Nesimui destin E:_T" e
EF: hee 16-Oct-1208:45:18 16-Oct-1209:33:41  00:48:23  EF:PMSheetBreak_ May ; )
El et 16-Oct-12 09:36:38  16-Oct-1209:38:22 00:01:44 EF:PMSheetBreak Jun 22 001:37:33

EF: e¢ 17-0ct-1209:52:29 17-Oct-1210:12:52  00:20:23  EF:PMSheetBreak Grand To 260 001:53:03

EF:PMShee 17-Oct-1210:16:11 17-Oct-1210:20:01  00:03:50  EF:PMSheetBreak_ 3

EF:PMShee 17-Oct-1222:55:30 17-Oct-1223:04:58 00:09:28  EF:PMSheetBreak N

EF:PMShes 17-Oct-1223:05:06 17-Oct-1223:10:28  00:05:22  EF:PMSheetBreak_

EF:PMShee 18-Oct-12 15:33:58 18-Oct-1216:03:56 00:29:58  EF:PMSheetBreak 1. Configuration

EF:PMShet 18-Oct-1216:04:04 18-Oct-1216:07:16 00:03:12  EF:PMSheetBreak_ 2. PlExplore Events

EF:PMShee 18-Oct-1216:07:26 18-Oct-1216:10:38  00:03:12  EF:PMSheetBreak 3. Summarize by Month

EF:PMShee 18-Oct-1216:11:41 18-Oct-1216:41:07 00:29:26  EF:PMSheetBreak

7 oslsoft.
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PowerBl

Pl DataLink Event Frames

i Sheet Breaks

Year

2012

Oo——=0

2018

Duration Filter {min)

1 14714

O

O

150
100
50
]
e L W 5 w8 P A o
o 3 ¥ . of AT

o

o
o e .
e P

53

FLE S =

A A
o e

e

100K

fani b ans 20 205 2016 207 208

100K

2 03 2014

OSlsoft.

PI WOI’|d SAN FRANCISCO 2020

Elcrth Count of Sheet Break (String)
January 21
February 8
March 13
April 26
May 14
June 36
July 35
August 37
September 15
October 39
Maovember [
December (3?
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What Else Would a Data Scientist Want?

* What Crew is Working? Aol
° ilityv? —t—P> | =l Crew A String
What Fac_:lllty. | =CC
* \What Unit ID? 7P| s

. s s &7 ReelSpeed 1 ftfmin Double
*\What Division? v = (g

=] SheetBre Break 0 String

*Process Parameters  ——eowe o
* Duration Filters srits e A/ ke 5
* Grade Information

ﬁ"’ 0OSisoft.
PIWorld san rrancisco 2020 #PIWorld  ©2020 OSsoft, LLC 32
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Pl Integrator for Business Analytics

OSlsoft.

A Mot secure

hitps://s29epidev0l: 5443

+ Create Asset View + Create Event View @ Modify View R Remove View
Build view starting with Build a data view th Modify existing data view FRemowe selected view
your & archy your avart fra
Name | RunsStaws | Type | RunM.. StatTme | EnaTme | Last Run Time
'Heal Exchanger Scheduled Asset Continugus | *-30d - Aug 5, 2018 11:03:33 AM
| Scheduled Event Continuous | 12/1/17 12:00:00 AM | * Aug 5, 2018 10:37:54 AM
Scheduled Event Continuous 1/14/17 12:00 AM - Aug 5, 2018 10:30:04 AM
| Published Asset once 1172018 2M/2018 Feb 16, 2018 10:13:18 PM
Scheduled Asset Continuous | 7/21/15 12:00:00 AM = Aug 5, 2018 10:56:29 AM
y . Mot Yet Published | Event Once 71818 1:23:00 AM = Newver
REACH-Exercise 2- ;F’ubllshed ;E\rent iOnce {1MM12 5:59:00 AM  {1/1/14 12:00:00 AM  Aug 5, 2018 11:23:26 AM

PI
(MillP101)

Pl'World san rrancisco 2020

sQL
(LOGBDB)

PowerBlI

#PIWorld

©2020 OSlsoft, LLC
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Pl View - Data Looks Similar to Excel

Select Data > Modify View > Publish
% Add Column Y Edit Row Filters T Edi Value Mode e
8 coinra 0 Fovw Flters | Surmmarcred Values 112 55900 AM
EF PlSheetBreak, | Event Frame Start Time  Event Frame End Time 1t Frame Dur ~ TimeStamp et Break (51

EF PiiSheetBreak Shee] 15201231904 P11 | 152012 34501 P | 26 /52012 3:45.01 PM Break

EF PMSheetBreak Sheel| 162012 757:52PM 162012 80808PM | 10 1/6/2012 8:08:08 PM Break

EF PlSheetBreak Sheef 1/6/2012808:39PM 16201281521 PM | 7 1/612012 8:15:21 PM Break
Sheet] 17/2012 72053 AM | 17201273224 AM |12 17R012 7.32:24 AW Break
Sheet| 17/20126:47:10PM 17201265259 P 617 1712012 6:52:59 PM Break
Sheet] /1172012 123939 PM 1112012 147.57PM 68 111172012 1.47:57 PN Break
Sheel 1/12/2012 121014 P 1121201223651 PM 147 1112/2012 2:36:51 PH, Break
Sheet] 11152012 125254 AM 1152012 11238 AM | 20 11152012 1:12:38 Al Break
Sheet] 1152012 201:07 AM 115201221430 AM | 13 1/15/2012 2:14:30 AN, Break
Sheet] 115201223917 AM 115201225028 AM |11 11152012 2:50:28 AN Break
Sheet| 1152012 256:05 AM 17152012 32530 AM |29 111572012 3:25:30 AN, Break
Sheel| 1152012 736:05 AM | 1/15/2012 80647 AM |31 111572012 8.06:47 Al Break
Sheet| 11152012 818:51 AM 1152012 83957 AM | 21 111572012 8:39:57 Al Break
Sheet] 1152012 30159 PM | 1152012 31711PM |15 111572012 317:11 PN Break
Sheet] 1202012 12:25:11 AM | 12002012 12:46:12AM | 21 1/20/2012 12:46:12 A Break
Sheet] 1202012 10256 AM | 120/2012 25550 AM | 113 12042012 2:55:50 Al Break
Sheel 17202012 25838 AM 17202012 31925 AM | 21 12002012 3:19:25 AN Break
Sheel] 1202012 £51:54 PM 12012012 50347 PM |12 1/20/2012 50347 PN Break
Sheet] 12212012 £30:119 PM 17252012 14904 PM | 4159 112512012 1:49:04 P\ Break
sSheet| 11262012 241:23PM 17272012 10:17.05PM | 1896 1/27/2012 10:17:05 P Break
sheet] 1131201224202 PM 1312012 34536 PM | 64 1/31/2012 3:45:36 Ph, Break
Sheef| 2/7/2012 80542 A 27201282832AM 23 2772012 8:26:32 AM Break
Sheet] 27/2012 52900 AM | 21772012 8:3229AM |3 /772012 8:32.25 AM Break

OSlsoft.

PI WOI’|d SAN FRANCISCO 2020

#PIWorld
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PowerBI (Pl Integrator for Business Analytics)

Sheet Break Counts

Sheet Breaks

Event Frame Duration

1 17413

Oo———=0

Sheet Break Duration (Minutes)

OSlsoft.

Pl'World san rrancisco 2020

i“.1c"t- Count of Sheet Break (String)
January 21
February 8
March 13
Apri 2
May 14
June 36 G
July 35
August 37 H
September 5 f—
October 39
Movember
Decemnber 32

ey I's

#PIWorld

©2020 OSlsoft, LLC
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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

7 0Slsoft.
&' Pl'World san rrancisco 2020 #PIWorld  ©2020 OSlsoft, LLC 36



Give Users Reason to Convert

Filter Negative Values and Segregate Shared Meters

7 0Slsoft.
&' Pl'World san rrancisco 2020 #PIWorld  ©2020 OSlsoft, LLC 37



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

) 0Slsoft

PlWor

SAN FRANCISCO 2020

T T I T T T T T T T T T I T T I T I I

EN.PLTRINNIZ-L LELTRINNNY-I. B.FLTROICTEY EN.FLTRINNID BA.FLTRINNEY NE.FILTRRICTEUIN

Bulak B Pl Eil
Tl Wl CT
Tl Wl CT

ITi nn =
craa
lllllllll (W 1] ]
lllllllll 1] 1
] ]
(B 1] (A1} 1
(B 1] (A1} 1
(B 1] (A1} 1
1] 1
1] 1
1] 1
] 1
[LEIERE] EELIERT] L [N ] 1
[LEIERE] 241841 L [N ] 1
[LEIERE] 1341013 L [N ] 1
:::::::::::::::: 1] 1
:::::::::::::::: 1] 1
:::::::::::::::: 1] 1
::::: ALE EEEIER ] ] ]
[LEIERE] FEETL AT L [N ] 1
[LEIERE] FEETTNLH) L [N ] 1
[LEIERE] FEETLAT ] L [N ] 1
:::::::::::::::: 1] 1
:::::::::::::::: 1] 1
:::::::::::::::: 1] 1
::::: ALE EEEETN 1) Nl . ]
[LEIERE] EECEENE] L [N ] 1
[LEIERE] EECEENE] L [N ] 1
:::::::::::::::: 1] 1
:::::::::::::::: 1] 1
:::::::::::::::: 1] 1
:::::::::::::::: 1] 1
::::: ALE EECET N T Nl . ]
[LEIERE] EECET N L] L [N ] 1
[LEIERE] EELETN ] L [N ] 1
:::::::: 1] 1
:::::::: 1] 1
:::::::: 1] 1
:::::::: ] ]
::::: ALE Nl . ]
[LEIERE] FEEECNE] L [N ] 1
[LEIERE] EECELNY] L [N ] 1
:::::::::::::::: 1] 1
:::::::::::::::: 1] 1
:::::::::::::::: 1] 1
:::::::::::::::: ] ]
::::: ALE 1343313 . [LILTNE] .n . ]
[LEIERE] EECEERY ] 4.0 [TILINE] n [N 1] 1
[LEIERE] FEEEENL] 4.0 [TILINE] Ln [N 1] 1
::::::::::::::::::::::::::::: L] 1
[LEI LA EELECP IO L Pl S 1 (1] ] .11 an L] 1
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|dentify Batches from CTO Trends

CTO Decanter Trend Asset: | Decanter#1 ¥

Decanter #1

[Brine  frankitioning Trarjsitioning Trandgtio

=

r
- Settling

ng

Transitioning

R

Transitioning

\

po 80 72 1E+D5

n

\

™

/\

Phase

Filling

Inlet Valve

Open

Discharge Upper Valve
Closed

Discharge Lower Valv

sed

a5
@

Discharge Valve (io Brine Tank)
Open

Discharge Valve (to Wet Tank)
Closed

Level

71.652 %

Agitator Current|Raw Value
0.051501 %

Discharge Density|Raw Value
67967 Ib/t3

Discharge Flowrate|Raw Value
-22.748 In/h

ldle_dickg Clodeg Clocly Clozeg Closed -10_56_:20,000
8/10/2019 9:50:26 AM 2d 8/12/2019 9:50:26 AM

ﬁ“’ 0Slsoft.
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+ Mill Water

CTO Process Flow o =

1. Filling
* Inlet Valve Open (HV 41A/B)
* Previous Phase = “Idle”

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

3. WetCTO
» 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 o fa
cTO
o
5407 NBCTO01 |

OSlsoft.

PI'World san rrancisco 2020 #PIWorld ~ ©2020 OSsoft, LLC 40



CTO Decanter Phase T

CTO Decanter Phase Asset |Decanter#1 V¥

| |
Decanter #1 - ]
] ! Phase
| 1STATE
Phase | Leve
1 456 %
1
1
1
1
1
1
1 1 L Afl L L 1 1 L L 1 1 1 L 1 L I
8272019 7:43:21 PM 3d 8/5/2019 7:43:21 PM
14 Jransitioning  Transitioning  Transitioning [] ] ! Phase
35 | 1STATE
B L | 1
1
A5 1 .
, Discharge Upper Valv
2 | Closed
15 ! Discharge Lower Valv
I
’ Closed
|
s 1
0 osed [Closed Cloged . L L f L . \ L L f L \ f !
8/2/2019 7:43:21 PM 3d 8/5/201%8 7:43:21 PM
“) oSisoft.
PlIWorld sanrrancisco 2020 #PIWorld  ©2020 OSisoft, LLC
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CTO Decanter Filtered Values

CTO Decanter Filters * Asset: | Decanter#1 ¥

n - L p 1 e

CTO Data Filtering Decanter #1 5

120,000
00,000 0 Ib/h
300 Discharge Flow|Raw |
00 -22 Ib/h
000
000

=
o
L 1
1
1
0 1
20,000, " " ; ; : : : : : . . " - : : - J
81212019 7:40:59 PM 3d /5/2019 7:40:59 PM
'g}o .
i - _\_IY_‘ Al WWater
_-é\ Soun S L + 5% Ackd
= 50
g 40
o fee
20
ol . : . . . . , . , - BEo
81212019 7:40:59 PM 3d 8/5/2019 7:40: - IR
W : Fa
Q- .
S . i
< 5 s
i)
1]
= :
3d 8/5/2019 7:40:59 P

B/2/2019 7:40:59 PM
F1VVOIIU SAN FRANCISCO 2020

FPTWOIA . ©2020 OSlsoft, LLC 42



Stop Here?

Retrieve Event Frames Data

Average Delta-> -0.03

Inlet Mass- WetCTO  Brine Mass- Wet CTO
Total Bd Mass-TotBd  Total Bl EfficiencBi Delta

 Manual Process
* 117 Batches & 3 Days

* AF Configuration

* Asset: 2-Hours

-0.78
0.55

Average Delta-> -0.03

* Phase Determination: 1-Hour 0.5
- Event Frame Generation: 1-Hour -
* Revisions: 1-Day | 117
« Pl Vision Configuration: 1-Hours oz
 MS Excel Report: 1-Hour iz
» Refresh Data: 20 Seconds =

OSlsoft.
& Pl'World san rrancisco 2020 #PIWorld  ©2020 OSlsoft, LLC 43



Simplify Using Summary Statistics

7 0Slsoft.
&' Pl'World san rrancisco 2020 #PIWorld  ©2020 OSlsoft, LLC 44



Simplify Finding Shift/Daily/Monthly Values

MI-Assist Trend

MI-Assist Usage and Month-End Forecast

Month-to-Date 6,931 Month Actual ME Forecast 10,550

[ 15,000
14,000

Wi kaar A

10,000

Pe

v

8,0

,000

4,000

2,000

0 Il 1 1
7/21/2019 9:38:30 AM

Month-To-Date manually loaded from MI-Assist usage tracking spreadsheet.
ME-Forecast calculated whenever the MTD value changes in PI.

1
184d

OSlsoft.
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Use BOM(™) for Monthly Value Timestamp

MI-Assist H
General Chid Elements Attributes  Ports  Analyses  Notification Rules  Version H
ol o Name: [MI-Assist: Monthly Value
o B & B Name Backiilling Pestise
(] ftd Mi-Assist Month-End-Forecast () Categories: ~
(/] fea  MI-Assist: Monthly Value (] Analysis Type: (®) Expression () Rollup () Event Frame Generation () 50C
] fsd Mi-Assist Zero Month-to-Date V) |

Add a new vaniable . Evaluate > Functions Il

Mame Expression Value at Evaluatic  Value at Last Tnge  Output Attnbute Insert functions into the expression
VACTMTD | "Activations-ME-Forecast® 10550 10550 Map ® Al %
g Abs
vDTOutput | Bom( " *") 1/1/2020 12:00:00 | 1/1/2020 12:00:00 | Map ® b
Arne
vOutput | vACtMTD [ 10550 Activations-Month (%) | |Absinumber x)
Return the absolute value of an integer or real number.
I'l.r[JTDLrtput E!-:umtr ET :| Example: Abs(-2.2) [Returns 2.2]
Evaluation Time: 1/21/2020 Qal aluation Time: 14ms + Attributes

Triggeron | Any Input Output time stamp override: vDiOutput

Scheduling: (@) Event-Triggered (7 Periodic e =
v.

j !

19 1:31:50 P Activations-ME-Forecast

@ Connected to the P| Analysis Service.

7 0Slsoft.
&' Pl'World san rrancisco 2020 #PIWorld  ©2020 OSlsoft, LLC 16



&

Calculate Month-End Value

MI-Assist: Month-End-Forecast

(@) Expression () Rollup () EventFrame Generation () SQC

MI-Assist
General Child Elements  Attributes  Ports  Analyses  Notification Rules
o ] Name:

e B 5 Mame Backfilling SETELE
o fod  Ml-Assist: Month-End-Forecast ) Categories:
o feta MI-Assist: Monthly Value o Analysis Type:
o fta  MI-Assist: Zero Month-to-Date o
Add a new variable Linear

Mame Expression EXtrapolation Value at Evaluatic Value at Last Tngc  Output Attnbute
actDT . - - @
TimeStamp( "Activations-MTD") monFrac
(*" Bom("*'}) / (bonm{'*")-Bom{ '*')) |
actCnt 'Activations-MTD"
0.65923 0.65699 M
mOnTrac |(C*" - Bom(**)) / (bonm("*")-Bom(**")) - ®,
if (Badval(actcnt)) then NoOutput()
actFore |else if (monfrac = 8) then NoOutput() 10514 10550 Activations-ME-Forecast |(3€)
else actCnt / monfrac

Scheduling: (@ Event-Triggered (" Periodic

Trigger on | Any Input w

[
oslsom

Evaluation Time: 1/21/2020 10:28:04 AM  Last Trigger Time: 1/21/2020 8:47:54 AM Elapsed Evaluation Time: 3.2ms

® Connected to the Pl Analysis Service.

Pl'World san rrancisco 2020

#PIWorld

©2020 OSlsoft, LLC

47



Simplify Finding Shift/Daily/Monthly Values

MI-Assist Trend

MI-Assist Usage and Month-End Forecast

Month-to-Date 6,931 Month Actual ME Forecast 10,550

[ 15,000
14,000

Wi kaar A

10,000

Pe

v

8,0

,000

4,000

2,000

0 Il 1 1
7/21/2019 9:38:30 AM

Month-To-Date manually loaded from MI-Assist usage tracking spreadsheet.
ME-Forecast calculated whenever the MTD value changes in PI.

1
184d

OSlsoft.
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Summary

« Step 0: Analyze the Spreadsheet
- Step 1: Migrate Calculations to AF

» Qutput Results to Pl Tags or Pl 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!

7 0Slsoft.
&' Pl'World san rrancisco 2020 #PIWorld  ©2020 OSlsoft, LLC



Turning Static Spreadsheets Into Business
Analytic Engines

* Rick Smith

* Process Information Manager
* International Paper
 Richard.SmithJr@ipaper.com

OSils:

oft.
Pl'World san rrancisco 2020 #PIWorld  ©2020 OSlsoft, LLC
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Questions?

Please wait for
the microphone

State your
name & company

OSlsoft.

Pl'World san rrancisco 2020

Save the Date...

AMSTERDAM
October 26-29, 2020

OSlsoft.

Pl\World

#PIWorld ©2020 OSlsoft, LLC
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Links

» Conf. Portal -> https://piworldcfp-
us2020.hubb.me/Home/Dashboard
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