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Why process engineers?

They are the most intimate
with the chemical process.




Process Data

g;gﬁ\?esr Analytics Engineer Scientist -
! &

Pl AF & TrendMiner

Analytics
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hacking
Analytics ~ N
Maturity Analytics
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Setup Dashboards,
Machine Learning Models

Analytics

ENABLED

Search, Discovery,
Diagnostics, Predictive

Analytics
AWARE Complexity
Descriptive Sophistication

Data Exploration
OSlsoft.
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Analytical Tools™

Application - Approach - Obstacles - Synergy

Examples

Report Automation - KPI Automation - Discovery - Diagnostics




Cornerstone’s OT Architecture
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Synergy

Tag Building/KPls

Event Frames Automating Reports

Monitoring Time Calculations

Data Comparison

Model Building (Tags & Periods)

Pattern

Search/Recognition Data Query

OSlsoft.
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Pl AF & TrendMiner Synergy

Test New KPIs and use Bring in ‘tried & true”
ad hoc dashboarding for Operations
TrendMiner Pl AF

Create Actionable KPIs on
Operations Dashboards

\

(P1 Vision/Processbook)

Discover, Diagnose

) 0Slsoft.
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DMAIC and how the tools apply:

Define the problem F
Measure — aligned baseline metric

Analyze — find root cause, inﬂuencesM

|mprove — implement solutions, verify ';: Ci'::ion o

improvement with metric TrendMiner
C L Pl AF,
ontrol — sustaining improvement Pl Vision &

TrendMiner

oft.
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‘Measure’ Obstacles

The ‘right’ KPls Data Wrangling

How do we measure Does the data exist?
performance?

Is the data reliable?
Are all groups aligned on the

calculation? Avoid:
Garbageln—>GarbageOut

OOOOOOO
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Example

The ‘right’ KPls Data Wrangling

Raw Material Usage KPIs: NH3 in Melamine Unit

Finance:
(UreaTot) NH3Tot N NH3Credit\ —NH3Credit \E/aRllFJ’eg C(ime frOT o
—_— ] * ES —
MelTot UreaTot UreaTot MelTot ) ystem (not a
: I Not aligned
Engineers:
NH3Tot = NH35old = Urealnv < Unreliable Transmitter
MelTot for “NH3Sold” variable

) OSlsoft
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Analytical Tools

Application - Approach - Obstacles - Synergy

Examples™

Report Automation - KPI Automation - Discovery - Diagnostics




Manual Reports

For 0 Usage
Enter 1

MELAMINE/UREA

For 0 Usage
Enter -1

AciD

Far 0 Usage
Enter -1

ACRYLO
'BATTERY LIMIT'

USAGE

For 0 Usage
Enter -1

ACRYLO FLARE

Manual
UTF2125  Input TOTAL

22m 22m
2285 2285
2215 2215
2284 2264
1.761 1.761
2263 2263
2252 2282
2209 2208
2253 2253
2249 2248
2201 220
2250 2250
2257 2257
2166 2166
2217 2217

PSFT1387

2.570
1.588
1.509
1.613
1.230
0.801
1.256
1.800
1.793
1.794
1.477
1.456
1.645
1.778
1.673

Manual
input

TOTAL

2570
1.588
1.509
1613
1.230
0.801
1.256
1.800
1.793
1.794

Manual
UTFT1024  Input

2388
1.804
1.891
2.088
2295
2392
1.706
1641
1627
2221
2.541
2.500
2.183
2.148
1.931

2295

1.706
1641
1627
2221
2.541
2.500
2183
2.148
1.931

Manual

ANFC2578

0.093
0.095
0.088
0.092
0.098
0.085
0.082
0.077
0.082
0.087
0.081
0.088
0.083
0.085
0.085

For 0 Usage

Enter -1

UTFT1007

1 [-11089] Ne
2 [-11058] Ne
3 [-11058] Ne
4 [-11059] Ne
5 [-11059] Ne
6 [-11059] Ne
7 [-11058] Ne
8 [-11058] Ne
5 [-11058] Ne

10 [-11058] M

11 [-11088] Me

12 [-11058] Me

13 [-11059] Ne

14 [-11059] Ne

15 [-11059] Ne

AMD

Manual
input

For 0 Usage
Enter -1

25K-Il STG TANK FLARE

For 0 Usage
Enter -1

METHANOL STG TANK FLARE

For 0 Usage
Enter -1

PRODUCTION SERVICES

UTFI1038

0.054
0.054
0.054
0.054
0.054
0.054
0.054
0.054
0.054
0.054
0.054
0.054
0.054
0.054
0.054

Manual
UTFT2017A  input

0.012
0012
0012
0.012
0.012
0.012
0.012
0012
0012
0.012
0.012
0.012
0.012
0.012
0.012

(ACRYLO TANK FARM FLARE)
Manual
P5FT303 Input TOTAL

0.055 0.055
0.055 0.055
0.054 0.054
0.101 0.101
0.063 0.063
0.054 0.054
0.055 0.055
0.056 0.056
0.054 0.054
0.054 0.054
0.108
o
0.055
0.055
0.054

o Re8RE

2116 2118 1.2%6 2 1919 1918 0.078 16 [-11059] Nt 0.054 1 0012 .4 0.055
2205 2205 1.076 J 2230 2230 0.078 17 [-11059] N .| 0.054 1 0012 X 0.054
1.656 1.656 0.868 . 2.382 2382 0.075 ¥ 18 [-11059] L 0.053 1 0012 . . X 0.054

3

=

8283

3
3
3.
3
3
3

aEo8e

1513 1.513
1402 1.402
1.827 1.827
2250 2250
2141 2141
2077 2077
1.023 1.023
1.206 1.208
2104 2104
2070 2070
2257 2287
2236 2238
2130 2130
MELAMINE/UREA

1.750
1.824
1.816
1.494
1119
1.030
0914
1.561
1.807
2.091
2415
1.565
1.043

2226

2.067
2.230

2.543
2.575
2628
2.827
2.764
2.580
2617
2.566

ACRYLO
‘BATTERY LIMIT

2226
2055
2067
2230
2373
2543
2575
2628
2827
2764
2580
2817
2566

USAGE

0.083
0.088
0.081
0.078
0.077
0.078
0.078
0.082
0.088
0.088
0.087
0.085
0078
ACRYLO FLARE

19 [-11059] Ne
20 [-11089] Nt
21 [-11089] Nt
22 [11089] Nt
23 [-11089] Nt
24 [-11089] Nt
25 [-11089] Nt
26 [-11059] Nt
27 [-11059] Nt
28 [-11059] Nt
29 [-11089] Nt
30 [-11059] Nt
31 [-11059] e

0.052

0.053

0.053

0.053

0.054

0.054

0.053

0.054

0.054

0.054

0.054 0.054

0.054 0.054

0.054 0.054
KELLOGG STG TANK FLARE

0012
0012
0012 -1.000 0.000
0012  -1.000 0.000
0.012 0.000
0012 -1.000 0.000
0012  -1.000 0.000
0012 -1.000 0.000
0012 -1.000 0.000
0012 -1.000 0.000
0012 -1.000 0.000
0012 -1.000 0.000
0012 -1.000 0.000
METHANOL STG TANK FLARE

0.054
0.055
0.055
0.055
0.054
0.054
0.085
0.107
0.055
0.056
0.056 0.056
0.066 0.066
0.055 0.055
PRODUCTION SERVICES
(AN STG TANK FLARE)

MSCF

63.306

Total

MSCF

MSCF

[C25%4

MMBTU

65,458

MMBTU

72,314

MMBTU

2882

MSCF

1665

MSCF
0.000

MSCF

Total 1952

MMBTU

1721

MMBTU
0

MMBTU

2018

3%
1)

Distribution Rpt
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Manual Reports

h =

For 0 Usage
Enter 1

MELAMINE/UREA

For 0 Usage
Enter -1

AciD

Far 0 Usage For 0 Usage
Enter 1 Enter -1

ACRYLO ACRYLO FLARE
'BATTERY LIMIT USAGE

oo b |

Manual
UTF2125  Input

22m
2285
2215
2284
1.761
2263
2252
2209
2253
2249
2201
2250
2257
2166
2217
2116
2205
1.656
1513
1402
1.827
2250
2141
2077
1.023
1.206
2104
2070
2257
2236
2130 X
MELAMINE/UREA

Manual
PSFT1387 input TOTAL

Time Consuming

Manual Manual
UTFT1024  Input ANFCSTS  input

For 0 Usage
Enter -1

Al

anua
UTFT1007  Input

For 0 Usage
Enter -1

25K-Il STG TANK FLARE

For 0 Usage
Enter -1

METHANOL STG TANK FLARE

For0 Usage
Enter -1

PRODUCTION SERVICES
(ACRYLO TANK FARM FLARE)

‘Manual
UTFI1038 input

Engineers are part time ‘clerks’

Messy, can be illegible

Difficult visibility

out of sight

Manual
UTFT2017A  Input

out of mind”)

‘Manual
PSFT303 input TOTAL

0.055
0.055
0.054
0.101
0.063
0.054
0.055
0.056
0.054
0.054
0.108
o
0.055
0.055
0.054
0.055
0.054
0.054
0.054
0.055
0.055
0.055
0.054
0.054
0.085
0.107
0.055
0.056
0.056
0.066
0.055
PRODUCTION SERVICES
(AN STG TANK FLARE)

MSCF

63.306

MSCF

47.652

T USAGE
MSCF
69.936

MSCF

Total 1952

MMBTU

65,458

MMBTU

49,273

MMBTU

72,314

MMBTU

2018

3%
4}

2%
M

Distribution Rpt | Closure Rpt

OSlsoft.
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Pl AF — automate excel reporting

[ PI ProcessBook - (UT Morthend]

Bt i i di Bl il

i trend in Trendhines Trenuibdines
| B & < annaa am R ST b R L N

M Boiler Feed Water Production January 2020
:N STEAM PRODUCTION

Boiler Plant 15,880.0 kgals

590 Acid Plant 83212 kgals

-8 BOILER FEED WATER

621 AOG 14,684.2  kgals

Total Produced 38,885.4 kgals

=8 Distribution of No. 2 CTW
9642 Instrument Air 264,400 kgals

9660 Refrigeration 969,600 kgals

Total Produced 1,234,000 kgals

COND

Automate desired values and visualize in excel or a dashboard.

OSlsoft.
PlWorld san rrancisco 2020 #PIWorld  ©2020 OSlsoft, LLC 16



File Search View Go Tools Help .
@ patgrdee [T Quensqte - ® @ @ Back ) |, CheckIn *F ¢ [£] Refresh | @ New Flement * =1 New Attribute Search Elements p - H OW d I d We et
Elggffents CTB
Elements (General Child Element bules Ports Analyses Motification Rules Version
| (@ AFF Test Element | Group by: [v/] Category [_] Template
o g 722 Oy T — rom messy spreadsnee
—~ & ML
b & o X /24 2 name 4 Value T Time Stamp Unit Of Measure @] o [ ] .
e [P, |  Tr— to simple & automated
@ uT & Add Steam 75.437 Klsfhr 3/5(2020 1:58:25PM  Kilopounds per Categories: [MonthEnd @
+~ (@ Bollers # | ¢ Add Steam Corr 75.437 Kibs/hr 3/5/2020 1:58:25 PM kilopounds per hour it UOM: thousand US gallan s ‘
— (9 CO2 Compressor Sk i e { - I?
- 9 Refrigeration & ADG A Steam 26.828 klbs/hr 3/5/2020 1:59:46.024 PM | kilopounds per hour Value Type: le w~ d a S h b 0 a rd
- @ Usages & | ¢ AOG ASteam Com  26.828 kibs/hr 3/5/2020 1:59:41,016 PM | Kilopounds per hour Value: -
g Condsnall & AOG 8 Steam 27.983 klbs/hr 3/5/2020 1:59:47.022 PM | kilopounds per hour Data Reference: | Analysis ~
{5 EOP NH3 Wastd # ¢ AOGBSteam Cor  28.021 Klbs/hr 3/5(2020 1:59:42.014 PM | kilopounds per hour Display Digits; | -5
& Inst Ar & AOG C Steam 106.78 klbs/hr 3/5/2020 1:59:46.024 PM  Kilopounds per hour Settings...
& | & AOG C Steam Corr 107.08 kibs/hr 3/5/2020 1:5%:41.016 PM  kilopounds per hour T \CTBF|Acd Total PrevMonth'is m -
’ = Ibsfgal conv 833 1/1/197012:00:00 AM  <None> as an output for: ‘Add Totalizel
4 UT Boller 1 82.805 kibs/hr 3/5/2020 1:57:34.012 PM | kilopounds per hour L £9 AFF Test Element
& UT Boller 1 Corr 82.805 kbs/hr 3/5/2020 1:57:39.009 PM  kilopounds per hour I. ﬂ AN
& UT Boiler 4 76.65 kibs/hr 3/5/2020 1:57:39.009 PM  kilopounds per hour 'T
UT Boller 4 Corr 76.65 Kibsfhr 3/5/2020 1:57:39.009 PM | Kilopounds per hour B ML
2 =1 Instrument AT 2.644E+05 US kgal 1/1/1970 12:00:00 AM  thousand US gallon DSIsoft Test El
! ement
’ I Refrigeration +05 US kgal 1/1/1970 12:00:00 AM  thousand US gallon
— Total CTW Monthly 1.234E+ 1/1/1970 12:00:00 AM thousand US gallon SF
B | Category: MonthEnd uTt
@ | -l Add Total NowMonth | 1232.3 US kgal thousand US gallon - 3 Bollers
€ | _ Add Total PrevMonth  |8285.2 US kgal :50.053 PM  thousand US gallon | -
# | =l AOG Total NowMonth 202 US kgal 3/5/2020 1:59:50. thousand US gallon | &) CO2 Compressor Skid
| ] |
# | 1 AOG Total PrevMonth | 12951 US kgal 3/5/2020 1:59:50.468 PM |_ ﬂ Rs!f'l'igEﬁl'lm
|- Total NowMonth 5444.3 US koal 3/5/2020 1:59:50.743 PM = ﬂ u;ages
=l Total PrevMonth 32798 US kgal 3/5/2020 1:59:50.934 PM  thousand US gallon , u C dErlSatE
& | =] UT BLR Total NowMo... 2120 US kgal 3/5/2020 1:59:50.743 PM _ thousand US gallon
# | I UT BLR Total PrevMo... 11562 US kgal 3/5/2020 1:59:50.934 BM _ thousand US gallon — & CTBF
|[B =1 category: nowMonth — (@ EOP NH3 Waste H20
y * | & Add Steam Totalizer 1232.3 US kgal 3/5/2020 1:58:25 PM .mousand US gallon |- ﬂ [ﬂ;t Nr
< > @ AOG A Steam Totalizer | 358.79 US kgal 3/5/2020 1:59:41.016 PM | thousand US gallon | ﬂ N l I &
- # | & AOG B Steam Totalizer |350.54 US kgal 3/5/2020 1:59:42.014 PM | thousand US gallon | ra 5
|~ Event Frames # | ¢ AOG C Steam Totalizer 1382.6 US kgal 3/5/2020 1:59:41.016 PM  thousand US gallon — ﬂ Nhﬁgm
i) Library # | @ UT Boler 1 Totalizer  799.96 US kgal 3/5/2020 1:57:39.009 P _ thousand US gallon — @ Rgfng.gmm
[==2 Unit of Measure ® | & UT Boller 4 Totalizer 1320 US kgal 3/5/2020 1:57:39.009 PM  thousand US gallon i_ ﬂ 5 m
88 Contacts ) : Limits Foracasts
- : (3, Element Searches
OSlsoft.
PIWorld san rrancisco 2020 #PIWorld  ©2020 OSlsoft, LLC
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File Search View Go fools Help
@ Database [® Query Date + © @ @ Back © ®, Checkin "3 « [£] Refresh ' New Element - J New Attiib
Elements

o : [+ =88 name & Value Time Stamp Unit OF Measure

" Cotoor: 50

| Acid Steam 1 75.437 klbsfhr 13/5/2020 1:58:25PM  Kilopounds per hour
I ]
# & Add Steam Corr 75.437 Kbsfhr 3/5/2020 1:58:25 PM kilopounds per hour
' ADG A Steam Lm kibs/hr 3/5/2020 1:59:46.024 PM | kilopounds per hour
+ 'AOGAStﬂnCorr muhﬁ!’r 3/5/2020 1:59:41.016 PM | kilopounds per hour
& AOG B Steam 27.983 Klbs/hr 3/5/2020 1:59:47.022 PM | kilopounds per hour
# ¢ AOGBSteam Comr  28.021 Kibs/hr 13/5/2020 1:59:42.014 PM _ Kilopounds per hour
@ AOG C Steam 1106.78 Idbs/hr 3/5/2020 1:59:46.024 PM | kilopounds per hour
# ¢F AOGCSwam Cor  107.08 kibsfhr 3/5/2020 1:59:41.016 PM | kilopounds per hour
1
”, | - Ibs/gal conv 1833 1/1/1970 12:00:00 AM <None>
| f UT Boiler 1 :82.805 Idbsfhr 3/5/2020 1:57:34.012 PM | kilopounds per hour
& &7 UT Boiler 1 Corr | 82.805 kdbsfhr 3/5/2020 1:57:39.009 PM | kilopounds per hour
11 Add Total NowMonth 12323 US kgal ‘ : 9PM thousand U & UT Boiler 4 1 76.65 kibs/hr 3/5/2020 1:57:39.009 PM | kilopounds per hour
I Add Total PrevMonth |82 .053 F ey
A0 Ton ey L 'HTMHQCOI‘I’ }?6.65Hbsﬂr 3/5/2020 1:57:39.009 PM | kilopounds per hour
— AOG Total PrevMonth 12951 US kgal
I Total NowMonth 5444.3 US kogal thousand US gallon
1 Total PrevMonth weeuskgal 352020 M thousand US gallon
# | 2 UT BLR Total NowMo... 2120 US kgal 3/5/2020 1:59:50.743 P thousand US gallon
# | I UT BLR Total PrevMo... 11562 US kgal 3/5/2020 1:5:50.934 PH thousand US gallon
"] # | ¢ Add Steam Totalizer | 1232.3 US kgal 3/5/2020 1:58:25 PM thousand US gallon
rd +* ’ADGAMTM 358.79 US kgal 3/5/2020 1:59:41.016 PM  thousand US gallon
& * fADGBSanﬂImr 350.54 US kaoal 3/5/2020 1:59:42.014 PM  thousand US gallon
rl # | @ AOG C Steam Totalizer | 1382.6 US kgal 3/5/2020 1:59:41.016 PM  thousand US gallon
& | " UT Boller | Totalizer 799,96 US kgal 3/5/2020 1:57:39.009 M thousand US gallon
s # | @ UT Boller 4 Totalizer | 1320 US kgal 3/5/2020 1:57:19.009 PM !Hmnslnﬂlﬁpilm
|| Lmits Forecasts

PlWorld san rrancisco 2020 #PIWorld  ©2020 OSlsoft, LLC 18



fication Rules Version

General Child Elements  Attributes Analyses
S

& " Name: [AOG B Totalizer i
o B @ & Name Backfilling A B LI
9 f®  AOGAComected Categories: | |
(/) f&9  AOG A Totalizer o Analysis Type: (@ Expression () Rollup () Event Frame Generation (0 sQC
o f&0  AOGE Comected @
% B2, A0S L iakee ) \
o foo AOGCCorrected @
(] J®  AOG C Totalizer (/]
(/] J®  AOG Totals (1]
V] f9  UTBLR Totals 0
(/] & UT Bailers Corr... (]
(/] fed LT Boilers Total... (/] -
Add a new vatiable| B[ el > Vi
Name  Expression gt Mtribuis Insert functions into the expression | reioad |
# variablel |(TagTot('AOG B Steam Corr',bom('='),'*')*24)/'lbs/gal conv' //ADG B Steam Total KGals + 10% correction |AQGESteam Totalizer [ - —
Variable2 |PrevVal('ADG B Steam Totalizer',bom('*'})) Map ® "'T'%Num =
Variablel|Tagval('AOG B Steam Totalizer','*") Map ® TagSource
TagSpan

TagTot
TagType

TagTypVal

TagVal

@ lofdm -

Find the totalized value (time integral) of an attribute’s
walues over a specified time range v

~ Attributes

W
-~

Scheduling: () Event-Triggered () Periodic

Trigger on |1\I‘I||I Input

@ Connected to the Pl Analysis Service,

OSlsoft.

> PIWorld san erancisco 2020

#PIWorld  ©2020 OSlsoft, LLC
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Current Value

Boiler Feed Water Production February 2020
STEAM PRODUCTION
9620 Boiler Plant 11,561.8 . \\FOSVMPIAFO1\Test Database\UT\Usages\CTBF|UT BLR Total PrevMonth

590 Acid Plant 8,285.2

2
3
5
6
1
8

BOILER FEED WATER
621 AOG 12,9511

w

Total Produced 32,798.0

Distribution of No. 2 CTW
9642 Instrument Air 264,400

9660 Refrigeration 969,600

Total Produced 1,234,000

NatGas | STM... @& ¢

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



Real-Time KPls

* Raw Material Usage is a common KPI used in the
industry to help drive optimization and lower costs.

* Our Melamine unit had a difficult year with
Ammonia (NH3) usage and so it was requested
that we automate an [NH3 consumed/Melamine
produced] calculation to create more visibility and
enable us to be more agile. NH3 Consumed [Ibs]

~ Melamine Produced [lbs]

ﬁ"’ 0OSisoft.
PIWorld san rrancisco 2020 #PIWorld  ©2020 OSsoft, LLC 21



Recall the example from earlier:

The ‘right’ KPls Data Wrangling

Raw Material Usage KPIs: NH3 in Melamine Unit

Finance:
UreaTot) NH3Tot N NH3Credit\ —NH3Credit \E/aRllFJ’eg C(ime frOT o
el % G
( MelTot UreaTot UreaTot MelTot ) ystem (not a
: I Not aligned
Engineers:

NH3Tot — NH3Sold — Urealnv | Unreliable Transmitter
MelTot for “NH3Sold” variable

7 osisoft
E&,ﬂ PIWorld san rrancisco 2020 #PIWorld ~ ©2020 OSlsoft, LLC 22



Pl AF — Real-time KPIs

[£] PI DataLink Pl ProcessBook

|@ Bl ProcessBook - [NH3 Usages 17]

Urea to Melamine Urea to Loading Urea Storage Tank
Urea Totalizer (lb) Ib real V1303

MLFC2153.pv b real MLFQI1393 PV I [ MLWIL37L Total: Ib rd
1/1/2020 148150 150062138 274,336 47662.0] 15610,
1/2/2020' 130044 131722766 275,790 632727, 5520.
147655 149561603 465,943 68793 3 -36035.¢
1/4/2020 148239 150152318 398,876 32757.3]
139130 140926067 418,461 41719.6]
1/6/2020 148302 150216509 296,702 529925
148307 150221795 402,862 446634
1/8/2020 82633 83699953 94,339 591023
112907 114364862 322,733_ | 160618.8
1/10/2020 148301 150215767 466,495 105676.0)
1/11/2020 46789 47392931 100,591 67878.0)
1/12/2020 -60 -60332 0 1922393
1/13/2020 110854 112284860 81,921
1/14/2020 46322 46919602 33,251
126317 127947379 397,890
1/16/2020 94866 96091131 160,396
1/17/2020 85022 86110438 o
1/18/2020 142398 144236144 475,492
1/18/202 137888 139668617 490,741
138066 139848424 488,743 [ 57238
149657 151589497 405,600 65350.0
1/22/200 149659 151591258 300,117 420798
1/23/2020 139860 141665843 0 31931
1/24/2020 146313 148202004 390,927 682210
1/25/2020 148989 150912772 364,110 67859.6
1/26/202 140673277 382,725 57910.9
1/27/2020 148371943 308,450 527134
1/28/2020 7 627614
1/29/202 194,746 2055258
213,983 83994.6
1/31/2020 4,146 50720.1
2/1/2020 643,022 248007.2
149934821 82,890 909718
145910445 No Data | 416657 WVALUEL
A 2/4j2020/[-11059] No Good D WVALUEL  NoData No Data HVALUE!
4 [-11059] No Good D #VALUEI  NoData No Data HVALUEL
[-11059) No Good DY HVALUE!  No Data No Data HVALUEL
[-11059] No Good D¢ HVALUE! No Data | [No Data HVALUE!
[ 2/8/2020][-11050] No Good D’ #VALUEl  NoData No Data WVALUED
[-11059] No Good D #VALUE!  NoData No Data HVALUED
2/10/2020/[-11059] No Good D HVALUEL ___ No Data No Data HVALUEL
NH3 Usage 2 DataNH3 | NH3usageC n 2 i
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PlWorld san rrancisco 2020 #PIWorld  ©2020 OSlsoft, LLC 23

[ yupmo
[ 113p00
4 100
] 1/15/2020
il 116000
[ yupoo
B 800
:
¢ 1/21/2020

é!




Pl AF — Real-time KPIs

£ Pl ProcessBook - [NH3 Usages 17]
B Eile Edit View Insert Tools Draw Arrange Window Help =
=1 JC YRSk SR AL AO | Variable Usages
: | General Child Elements Atiributes Ports Analyses Notification Rules Version
@ | ] | Name: 30D NH3 Usages
@ B @& B Name Backfilling ~ 2T :
V) f&d 2hr Avg NH3 Usage . Categories:
|' O féd 30D NH3 Usages | Analysis Type: (@ Expression
@ feo  Batched NH3 Ibs
[ 7} fith Naily MH2 1 lcana 7
Add a new variable | Evaluate
Name Expression Output Attribute
Variablel|TagTot('NH3 to Melamine Corrected 1lb/min','*-3ed','*')*1440 Map @ -
Variable2 |TagTot( 'Batched Urea Flow','*-3@d','*')*1440*9.67*%0.65*(34/60) Batched NH3 30D ®
Variable3|TagVal('Urea Strg Inventory','*')-Tagval('Urea Strg Inventory',''|Map @
Variable4 |TagTot('Urea Flow Corrected','*-3ed','*')*4700 Map ®
Variable5 | (Variablel-(Variable2+(Variable3*2*(17/68))))/Variable4 < 30D NH3/Mel Usage ®

OSlsoft.

PlWorld san rrancisco 2020

#PIWorld
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Discovery/Diagnostics - TrendMiner

Unit: Acrylonitrile

Equip: Reboiler on Waste Water
Column

Waste
Water
Column

Problem: Reboiler is fouling more
frequently as of late, causing it to have
to be taken out of service for cleaning
more often. This is very costly.

Hypothesis: Catalyst carry over from
reactors is causing the fouling.

'( ) OSlsoft
&\" Pl'World san rrancisco 2020 #PIWorld ~ ©2020 OSlsoft, LLC



@ TrendHub

(® New value based search =]

Conditions:

Q AN:WWRebo

At least durin

Search

Results (237)
Searched: Dec 31, 2014 - Jan 2, 2020
More than a month (20)
Week - Month (31)
Day - Week (12)
Hour - Day (26)

10 Minutes - Hour (52)

1 Minute - 10 Minutes (80)

E_LIJLJLH-H muuuu /ILLLMLLJ_LLLLLHML”IQLLLIJM]] 10

Home  Work organizer Aubr

ANPI5053.RCM

EE e Iy | 1 TR N 1 IR ERRL R LI
Used status Pl Tag to Reboiler Chest Pressure
filter out times Reboiler

is out of service
11 1l Im

You can clearly see that after a
certain point in time, the fouling
frequency increased

4 314 D cember- 2314 WE'DO 13 48

02-Jan uar,f 2320
"

= T TrendMiner — Discovery Word  szomosioniic 26



|

1

Active ANPI5053 RCM

AN:PI5053.RCM [0} I

. |- 100
Wastewater Column Reboile...

@ AN:WWReboilCLCA O
Waste Water Column Reboil...

Total Rx Cat Loss PO
Total Catalyst Loss TPHs ReX,

Recently Used
NH3lbs/MELIbs
ML:FC2153.PV
[AVG]FI1658A.PV
ML:FI1393_Corrected.CA
Urea Tank Level Loss

@ FinanceNH3Usage

ML:FI1504.PV

[ _

4 314 D:-em:e\ 2314 18 00

ML:FI1658A_Corrected.CA

@ ML:LI1371.PV

i gl

M

In

‘i,

+ayea:

g

;

Total

Ca

LA

Total Rx Cat Loss

talyst Loss TPH
AR

|\ A

02-Jan uar; 2320 1.5 48 ] 3

ZD|5 2\}18

ML:FI1102.PV

2018

2019 2020

@ ML:FC2153_Corrected.CA

LI JAL%IEMJLJJJ LLQJELALMMJLLLL/IMM (>

2015

2:19

© © 0 © © © © 0 0 © 0 ©

ML:FI1658A.PV

-

TrendMiner — Diagnostics — Catalyst Loss Hypothesis

0OSlsoft.
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Nrelation coefficient: -0 009
Reboiler Chest Pressure

i Correlation coefficient; -0.009

Total Catalyst Loss TPH

02-January-2020 13:48 »

T Tot__at Loss

40

WA = ”Fmo
1
20z
| —

4 31-December-2014 18:00

'wL ’wﬁurww——wﬂl:é:n

r T
2015 2018
[ |

T
2019
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alue based sea = ANP15053.RCM Total Rx Cat Loss
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Tons

500
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Total Ton Catalyst Lost per Online Period

09-22-2017

04-10-2018

400
350
300
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50
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12-01-2019 06-18-2020

By adding an integral calculation to TPH Catalyst Loss and
exporting to Excel — we can disprove the catalyst hypothesis.

&’ PlWorld san rrancisco 2020

#PIWorld ©2020 OSlsoft, LLC
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Next Steps! - Optimization

DMAIC

& OSisoft.
Pl WOI’|d SAN FRANCISCO 2020



Recommendations
1) Establish relationship with

Pl Admin & IT based on

2) Align prioritized KPls &
Use Cases with Management

my journey

3) Get reliability/equipment specialists involved
for a CBM & Predictive Maint initiative.

4) Become a champion. Push for training.

Schedule 1-on-1 time with engineers.

5) Don’t wait for others to run with it & don’t

’ get discouraged.
&E’TO" N T #PIWorld ~ ©2020 OSlsoft ,LLC 32




Pl AF & Data Analytics

CHALLENGES

= Manual
burdensome
tasks

= KPlIs

= Discovery,
Diagnostics,
Optimization

= Technical
Obstacles

= Adaptation
Obstacles

/' JIson
LA AWIRLE

P

SAN FRANCISCO 2020

SOLUTION

Using Pl AF &
TrendMiner,
Cornerstone has
progressively
become more
data driven.

Aligning with
management &
becoming a
champion helps
to overcome
obstacles along
the way.

P

BENEFITS

Process
engineers utilizing
their talents
effectively and
becoming more
collaborative to
start tackling
problems that
were previously
too time-
demanding or
difficult.

=55 Cornerstone
HE N Chemical Company

Building value, together.

#PIWorld ©2020 OSilsoft, 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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