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OT/IT Integration - Takeaways

Automate/Change existing business process
— Small amounts of data

— Trigger a work order in SAP PM..., Initiate a workflow in IBM Maximo
« What, Why, How... with use cases

— People, Process, Technology

Cloud based machine learning, Enterprise data lake ...
— Large amounts of data

— Microsoft Azure, Amazon AWS, Google Cloud, SAP HANA, R, Python ...

* What, Why, How... with use cases

OT=Operations Technology
IT=Information Technology

¢
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OT/IT Integration - Takeaways

Automate/Change existing business process
— Small amounts of data

— Trigger a work order in SAP PM..., Initiate a workflow in IBM Maximo
« What, Why, How... with use cases

People, Process, Technology

OT=Operations Technology
IT=Information Technology
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Inventory Quality

Pl OLEDB
Enterprise L ORACLE

ERP and Asset Management Systems
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Pl Data Access family of products
oz
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Business Integration — What?

- Data/Event integration

— 1000s/day
— small amounts of data (per transaction)

« Visual integration | @ pisystem

(@ osl:oi.
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Business Integration — What (Data, Event, Visual)

- Data - motor run-hours (once a day) - m

« Event - motor vibration (on alert) E
2

« Event - raw material consumed, goods produced

- Data - lab data (pH, density...) for a batch

t MINCOM 3

ORACLE

« Visual integration
— shared asset naming convention or data model
— Loosely coupled URLs
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Business Integration — Why

Enable|business agility (time enough to act) %”%

« Available-to-promise (ATP), better inventory, visibility into
capacity

« Condition-based maintenance (CBM) for better asset reliability,
reduce maintenance cost

* Quality — compare production runs, close out orders faster

« Visual — visibility into Pl System data throughout the enterprise
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Maintenance & Reliability - Video
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Integration with Production Planning/Management System

Customer Product
Orders

O

SAP ERP

Process Orders

Process Recipes

—

Warehouse Receiving

Material
Inventory

Quality

Management
Inspection Lots

Materials

Movement

Goods Issue
Goods Receipt
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OMEACIon

Manufacturing Scheduling Manufacturing Execution

(FST)

_Material
General | Child Elements| Attributes Ports | Analyses | Notification Rules |

Manufacturing Operations Data Management

(@ osi
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To Do List — Work Management

* Create a watch list — early warning system

* Equipment usage — run hours, tons processed,
start/stop cycles...

« Equipment condition alerts — filter clogged, heat-
exchanger fouled, motor vibration high...

* Notify the asset owner —
 Create areport —

(& OSl-oi. © Copyright 2019 OSlsoft, LLC 13



File Edit View Go Tools Help
7; Database [T Query Date

- ® & [DBack ) |H, Checkin ¥} v [2] Refresh | [F New Element - 2] New Attribute |

Elements |
= - 1

e () Air Heater

El (@ Balance of Plant

| = (§ Feedwater System
.. (§ Boiler Feed Pump #1
... (§ Boiler Feed Pump #2

- [ Generator
- (3 Mills

l - (@ Turbine
J zz_RunHours_Report
Vind Power Generation Fleet
mission and Distribution
:arches
=
84 Contacts
[ Analyses

A — PR PP TIPS PR [

Boiler Feed Pump #1

B | ¢7 Control Qil Pressure 33.965976...
B | ¢ Discharge Pressure 147.82136...
B | ¢ Enter Low Pressure Safet... |8.9459667...
B | ¢F EXT Steam Pressure -2.501819...
B | ¢7 Suction Pressure 194,44204...
= Category: RunHours
<7 RunHours_MonthTD 204h
<7 RunHours_WeekTD 87h

&7 Inboard Bearing Vibration Y

0.1627080...

¥ Outboard Bearing Vibratio. ..

0.1727749...

&7 Qutboard Bearing Vibratio. ..

0.1693600...
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San Francisco Public Utility Commission — Pump run hours

|

Undo

Redo

Mame

SM2TWS_DETW_P2_RTC.RO01
SM2TWS_DITW_P1_RTC.ROO1
SM2PFS I0:PF_02P1_RTCROO1
SM2PFS_I0:PF_01P2Z_RTCROO1
SM2PFS_I0:PF_02P2_RTCROO1
SP2RWS_IO:RW_P1 RTC.ROO1
SM2PFS_I0:PF_01P1_RTCROO1
SP2RWS_IO:RW_P2 RTC.ROO01
SM2GUS 10:GU_P1_RTC.ROO01
SMZMMS_IO:MM_P1_RTC.RO0T
SM2ZMMS_IO:MM_F2_RTC.RO01

SMZHWS_ICHW_PZ_RTC.ROO1

W TR o LW T T o el

@ Pump Runtimes (Mechanical) W7 (Read Orly)

Dascription

TWS FUMP 2 RUNTIME
TWS FUMP 1 RUNTIME
PFS DW PUMP 1 RUNTIME
PFS WW PUMP 2 RUNTIME
PFS DW PUMP 2 RUNTIME
RWS PUMP 1 RUNTIME
PFS WW PUMP 1 RUNTIME
PWS PURMP 2 RUMNTIME
GUS PUMP 1 RUNTIME
MMS PUMP 1 RUNTIME
MKS PUMP 2 RUNTIME

HWS PUMP 2 RUNTIME

Minimum

3175.82
1,952
149374
ARO.71
B36.51
B31.60
B26.82
61514
389.94
34060
24082

41.85

Ar FC

Maximum
32,690.45
23385
1,610.31
1,758.11
1,099.25
10729
1,202.39
808,23
404.34
579.69
343.26

45.96

AL _nio

Units

HR
HR
HR
HR
HR
HR
HR
HR
HR
HR

HR

Trend

Value

3,60045

23385
1,610.31
1,258.11
1,099.25

1,0729

1.202.4

808.23

404.34

579.69
343.26

45.96

Ac na

1/1/2014 12:00:00 AM

LOALC DL AD LD s LTI Ar

1/1/2015 12:00:00 AM
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Colorado Spring Utilities — Motor run hours

EN MWHR.

Gross
Gross

Gross

PA Motor Avg Amps PA Mot Rus limes

AVG Amza Per Day  Total Mrs s Since

31 Amps 23,283

TR g v ]
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E‘j ”32 Hrs
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40 408 #rs
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59,310 Hr

Nl Motor Avg Amps

AVG Amps Per Day
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Filter clogging, Heat exchanger fouling...
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Filter differejkg
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Air heater tubes plugging, Oxygen analyzer drift...

Air heater tube

power plant ov _
Oxygen analyzer (dual sensor) drift

1/1/2008 12:00:00 AM #, =, 42500 days A 11/30/2008 5:00:00 PM| 12:00:00 AM

© Copyright 2019 OSlsoft, LLC 18



Motor vibration alert calculations

= (§ Balance of Plant
. = ( Feedwater System
- Boiler Feed Pump #1
- Boiler Feed Pump #2
#-- (@ Generator
& (@ Mills
@ (§ Turbine dPower Plant
zz_RunHours_Report Power Plant
Power Generation Fiia Power Plant
on and Distribution “:° Poer Piant

Air Heater
Balance of Plant
—— - (J Feedwater System
i (J Boiler Feed Pump #1
‘. (J Boiler Feed Pump #2
Generator
Mills
Turbine
lours_Report
seneration Fleet
distribution

re

B | =] Bearing Vibration High Limit ’2mils

B | =] Control Oil Pressure Low Limit | 32 psi

@ | [=] Discharge Flow Low Limit 1700 k Ib/hr
® ® | Boiler Feed Pump High Bearing Temperature
@ ® | Boiler Feed Pump Low Discharge Flow Anomaly
@ ® | Boiler Feed Pump Low Pump Speed
@ @8 | Boiler Feed Pump Suction Pressure Anomaly
? B | Boiler Feed Pump Vibration Anomaly

' doooo
<[ [ ]
b

Event Frame Template: | Boiler Feed Pump Vibration Anomaly

-

Name Expression

OutboardYFault| 'Outboard Bearing Vibration Y' > Limit

StartTrigger |if InboardXFault or InboardYFault or OutboardXFa

Evaluated at 3/29/2015 7:10:46 PM

@ OSlsoft,
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SAP

Work Order Maximo
(Pl Alerts - Event Frame)
@ Infor
PUSH PUSH

Web Service
Delivery Channel

Pl System Oracle EAM

Pl Notifcations

RunHours
(Totalizer)

PULL or

- Enablon
-~ (EHS)
. PULL or
Middleware PUSH

Application Middleware=BizTalk, TIBCO, WebSphere...
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%y AP v AFDE_weld - PI System Explorer (Administrator)

Fle Wiew Go Took Hep

ﬁmm [ cuwery Date » 0 @ GiBsck ) M, Checkln %3 o || Refrech | g New Template = i Hew fibtribute Templabe |
Libmary Maimobater Template
[ ryaFee_vet3 General Atribute Templstes |ports |
B [ Categories Grogp by ¥ Category
| | (8 Analysis Categories |-
— [ Atkribate Categores
— (@) Elemerk. Categories |# 3 Name & Description Diefauk Valos
5] Reference Type Categonies —
- B [ Category: <None>
‘& IsEnabled Required, O=False, =True 1F True, send the: reading ko Maimo o
sy LastUplaad_Error Last Lipioad Error
' LastUpioad_Reading Lacst Ui Racing ard Timastamp
Bl [Z) Category: MaximoMeter
I ASSETHLM Roequired; specify eithes ASSETHUM or LOCATION, if both are specified LOCATION will cverride
4 INSPECTOR Requred fostsoft I
2 15DELTA Faquied For CONTINUOLIS meters, D=False, 1=Trus ]
g LOCATION Fequired; specify either ASSETNUM or LOCATION, if both are specified LOCATION will cvenide
% METERNAME Piaquired, meter names &e case ensiive
i NEWRERADING Rsquired, peinks b a P Tag
o SITEID: Required

© Copyright 2019 OSlsoft, LLC

21



Y \\myAF\myAFDB_vc13 - PI System Explorer (Administrator)

Fie Edt View Go Took Hsp
T Dkabase | ™= Query ke ~ O @5 D Back () |H, Chockin ) v &]Refresh | J NewE — N )
?emenu ER430_RUNHOLRS BR430_RUNHOURS
&b Bements Gensral | Chid Blemerks Attrbtes |ponts | versk | General | Child Elements  Attributes lPorts | version |
@ ER430_RUNMOLRS
|
II ! ® G Noame o I
B =l Category: <Nore> & ¢ @ 5 Name A Value
B 4 tsEnabled ~
- B = Category: <None>
s 4 LastUpload_Emror
B L Lastipioad Readng B | =] IsEnabled 1
B =) Cotogory: Maxmateter B | =] LastUpload_Error
= L) ASSETNUM i '
~ = o =] LastUpload_Reading 99,66188 J 2013-10-26 14:46:42
5] INSPECTOR !
® a1 s0ELTA B [2) Category: MaximoMeter
= | Ioceon @ | [Z] ASSETNUM
® 5 METERNAME ! .
» [ rewnzsons , B | =) INSPECTOR OSlsoft P1
® L SITED B | =] ISDELTA 1
L Z] LOCATION BR430
-2 Event Frames | [
1) Lbrary U] =] METERNAME RUNHOURS
=2 Unit of Measure CIE @ NEWREADING 19966188
@ myp1 2
) Notificat ] ﬁ SITEID VBEDFORD
:a Contacts
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Elements

H 000039AD

o

7 KCF SenEyvent Frames

£ 00C

(5 00C
(5 00C
(¥ ooc
(¥ ooc
(¥ ooc
(¥ ooc
(¥ ooc
(¥ ooc
(3 ooc
(3 ooc
(3 ooc
(3 ooc
0oc
0oc
0oc
0oc
0oc
0oc
0oc
0oc
0oc
0oc
0oc
0oc
0oc
00cC
00cC
00cC

L LLLLLLLL

. &1 Maintan

_————
=

JO O e O O O MO s O g O oy O O g O g O O s O OO o s O g O e O s O s O O s O s O s O s O g O

- == Sensor Alert_2018-02-08 15:17:30
- == Sensor Alert_2018-02-08 15:32:30

== Sensor Alert_2018-02-08 15:46:30

- p== Sensor Alert_2018-02-08 16:00:30
- == Sensor Alert_2018-02-08 18:02:30

== Sensor Alert_2018-02-08 18:45:30

Sl Senisor Alert 2018-02-08 19:23:30

- p== Sensor Alert_2018-02-08 19:23:30
- == Sensor Alert_2018-02-08 19:23:30

== Sensor Alert_2018-02-08 20:24:30

- p== Sensor Alert_2018-02-08 20:24:30
- p== Sensor Alert_2018-02-08 20:44:30
- = Sensor Alert_2018-02-08 20:46:30

== Sensor Alert_2018-02-08 20:53:30

- p== Sensor Alert_2018-02-08 21:05:30
- p== Sensor Alert_2018-02-08 21:23:30
- == Sensor Alert_2018-02-08 21:33:30

== Sensor Alert_2018-02-08 21:56:30

- p== Sensor Alert_2018-02-08 22:16:30
- == Sensor Alert_2018-02-08 22:34:30
- == Sensor Alert_2018-02-08 23:13:30

== Sensor Alert_2018-02-09 00:04:30

- p== Sensor Alert_2018-02-09 00:23:30
- == Sensor Alert_2018-02-09 01:50:30

== Sensor Alert_2018-02-09 02:00:30

- p== Sensor Alert_2018-02-09 02:25:30
- p== Sensor Alert_2018-02-09 02:33:30
- == Sensor Alert_2018-02-09 03:10:30

== Sensor Alert_2018-02-09 03:14:30

- p== Sensor Alert_2018-02-09 03:40:30

. s Cancnr Aladt 2N1Q_N7_N0 N2-A7-20

Sensor Alert_2018-02-0¢

Display PM Notification: Activity report
EEEE

@ b 54 e 88 %2

General | Child Event Frami
Filfer
#| ¢ @ 8 Name
B =l Category: SAP No
® | _ IBkdwn
m | - Bkdwn
[C] —1 IBkdwn
[c] — IBkdwn
. IEquipC
% 1Equipt
] —1 ISensor
B | &7 ISensor
] =1 ISensor
s B —1 ISensor,
] =1 ISensor
[ . ISensor
—1 SAPNot
—1 SAPRet
[c] —1 WebSer

Notification
Motific. Status

h.029622? M3 0OSI sensor warning/alarm

OSNO

Breakdown Description k Prohlem&(:ausesk [ Documents |

Reference object
Functional loc.

Equipment 10000707

Assembly

Subject

Description 051 sensor warning/alarm

2018/01/06 05:10:10

00003988 - Temperature — 3000 C
Alarm threshold - 350 C
Warning threshold - 300 C

Malfunction data

Malfunct. Start 00:00:00 []Breakdown

Malfunct. End 00:00:00 Breakdown dur. 0.00 H
Start/End Dates

Required Start 2018/01/06 05:10:10 Priority El
Required End 00:00:00 Breakdown i

(@ osi-..
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Report across asset events

Select a DAY Search Start 1/10/2015| 10-an-
| |2015_01_13 v search End | * 24-Mar-
[ GeNeratiNFoRMATION ] (76) Events during DAY —2015_01_13— on <<Unit 1>

DAY NAME 2015 01_13

Site San Leandro Power Plant 76 _2&15_01_13__ Events

Unit Unit 1

Start Time 13-Jan-15 00:00:00 %

End Time 14-Jan-15 00:00:00 E

Duration 1 0:00:00 E

P ] 1440.0 H

Day of Week TUESDAY 3 .

Day Type WEEKDAY G F— F—

WOFPIAFYPow er GenerationtGeneratiort0S1Saft ] 4 Y r o - Ea » & o o g &

& & 2 L ‘3) &
Element Path Pow entSan Leandro Power Plantrit 1 b&'\ .ipf & ‘p,:u“@ {p‘# de ,@f ‘ﬁ‘ 39‘;'? ‘P}hP & \fﬁ«
Ly i & &
[ Averwrrewperatore | AV AP A AR AN S Y
& o 4 v Ly
Ambient Temperature.Min 3623 AP P T «
A )
Ambient Temperature.Avg 38102 & & @éf"\ o &85 &
Ambient Temperature Mex 048 | S TS
B F
TURBINE OVERVIEW & ©
HP Overall Efficiency.Avg 0.00 :
IP Overall Efficiency.Avg 0.00 : EF Name
1 Boiler Feed Pump Relative Production Summary Report Hourly Report Daily Anomaly Investigation GLOBAL DAY Data )
@ OSlsoft, © Copyright 2019 OSlsoft, LLC 24



Equipment display & SAP WorkOrder info in Pl Vision

=~ (3 BOILERS
9 52-B-101A
9 52-8-1018
9 52-B-101C
9 52-8-101D
9 52-B-101E
=~ (3 COMPRESSORS
+ 15-K-101
15-K-102A
15-K-1028
15-K-103
16-K-101 WGC
19-K-101 HPC
58-K-101A
58-K-1018
58-K-101C
= @ DCS
9 FCS-201
-~ (3 FURNACES
11-F-101
12-F-101
13-F-101
14-F-101
14-F-102
21-F-101
21-F-102

(@ osi-..

Filter

A 4w oA D).,

Boiler Detad  Asset. 52.B-101B ¥

Boiler Details ISHIKAWAJIMA HARIMA HEAVY IND

52-B-101B

01.05.1994

STEAM BOILER 52-B-1018B

IHI-SC-261S

RM-20793-01

8700HX6600WX12200D

Detail Fin 1/10/2016 12:00:00 AM

2.6655

13722

9653

378.98

1611

1/10/2018 12:00:00 AM 35.062

+ Ad Hoc Display Bg

— I

A Sumer Be A B Netacnry s

3 (e B S § RERICKNY LA S PEGLRON A

& e s egmise rULR b DU B TR S0 TR C Mefackay Rl e a8
8 ARty U b i Dow e G (e gt G

A D, 0onorey A

3 Fatycry ma B famar 008 WSS JITErGan 3%

A Moty ra & st S Caweh Limace o

PRI DU e DLORI RO PR

TR DT B PRI NEATNY VO N6 VRS ST0Y
st Owertind 2012 Partian tumer e et Ky Fiee
et ety Ferd vort vetues 2077

P SNy PR

POEIN PEXTy TR te vt 3070

et overtund 2002

12/5/2017 2:31:22 PM

- —
12/5/2017 10:31:22 PM
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OT/IT Integration - Takeaways

« Cloud based machine learning, Enterprise data lake, ...
— Large amounts of data

— Microsoft Azure, Amazon AWS, Google Cloud, SAP HANA, R, Python ..
- What, Why, How... with use cases

OT=Operations Technology
IT=Information Technology

(& OSl-oi. © Copyright 2019 OSlsoft, LLC 26



he Modern Pl System Pl Integrators & 2§01 Server H §sas
Pl System Access wzzzf ORACLE"

-I( oo 0 ﬁa\ - | 3 GOOg'C Cloud lDEd“ﬂl‘ds
aws Fis

1. Connect to relevant sources

2. Collect and archive data
3. Assign context (asset-based)
4. Add Analytics logic

5. Alert and notify

6. Visualize

) /, . Pl Vision
v* EA pi ProcessBook

Pl Server Pl Visualization
Suite

Pl Data
Archive

@

Interfaces & Pl Connectors

ab
-
—
Pl

oy =1 8

L
®
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Integrate OT & IT Data with Data Management

Pl Integrators

OT data Translate OT data to IT systems Enterprise data

CLEANSE

AUGMENT SHAPE

___PUSH _ 2

Asset Analytics TRANSMIT Enterprise Analytics

(& OSl-oi. © Copyright 2019 OSlsoft, LLC 28



OSlsoft has a multi-cloud strategy for
repeatable patterns with major cloud vendors

SAP WS ™



Repeatable Patterns for Extending into Cloud




BEE] Business © o 7

Science Intelligence 5

Machine /&Za\\ Streaming,
Learning ®} Analytics R ——

‘\-o—I

Data === Data
Lake U. ,-. I-. . Warehouse

Streaming &
ML Insights
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Machine
Learning

Business -
. /V‘»\ ',/
Intelligence (&

X/
N

@ e
Data
Hub X

=s= D -
- -- Warehouse

¢
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Business /i
554

. e
Intelligence (& .

Machine /Z2\{3 Streaming
Learning Qf}%& Analytics =

~ —~ — —« O - O HOHOHHO
Data oo s Data Data :
Lake e e  \Varehouse Hub %
0
1
0
Secondary 0
Network 0
. 1
ingress 3
1
0
1
1
Primary Network ingress R S loT Devices
PLC IS e D T, SSEgUestete.
- - 0o W AN "rete. Croo®on
SCADA 5 & S S N #

bcs  ER 5B !@]._.é A B

3 )
#
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Customer Success Stories with

Microsoft Azure ML (Machine Learning)

Deschutes Brewery

Deschutes used machine
learning to improve their
brewery processes

« Saving up to 72 hours
per batch

« Deferring an $8 million
upgrade

Lonza Specialty
Ingredients

Expanded production
capacity limits
* Used machine learning

to identify major drivers
for reaction times

* 6 weeks — total time to
value

Process optimization

Improved
maintenance

Energy management
Predictive operations
And more...

© Copyright 2019 OSlsoft, LLC 35



https://www.osisoft.com/presentations/rcip--data-analytics-and-manufacturing-process-optimization/
https://www.osisoft.com/presentations/brewing-beer-the-smart-way/

Customer Success

Stories in AWS

TransCanada Georgia Pacific TEPCO

Gas demand forecasting Self-service analytics and Running Pl System
data lakes workloads in AWS

© Copyright 2019 OSlsoft, LLC 37


https://www.osisoft.com/presentations/transcanada-s-journey-to-advanced-analytics---integrating-transcanada-s-pi-af-with-aws-machine-learning/

The OSlsoft Pl System
& SAP -

_ SAP Hana loT Integrator
by OSlsoft

! Operations data combined = = < Digital Boardroom
with ERP for advanced [ © . SAP Data Hub
. analytics and data science 7

» Mobile Experience

@ OSlsoft, © Copyright 2019 OSlsoft, LLC 38
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Customer Success Story

Marathon Oil

System of Record for
Operational Data

The PI System collects
700,000 data points with
1400 updates per second

OT Data, Enterprise
Analytics

Over 100,000 PI System
data points are fed every
five minutes into SAP
Hana

Simplified Processes

Automated data prep

Aqgile application
development

Optimized E&P

processes

© Copyright 2019 OSlsoft, LLC 39


https://www.osisoft.com/presentations/the-pi-system-and-sap-hana--operating-at-the-speed-of-business/

Other Cloud Integrations

Development in Progress - Preview
Google Cloud Platform

(& OSl-oi. © Copyright 2019 OSlsoft, LLC 40



OT/IT Integration - Takeaways

« Automate/Change existing business process
— Small amounts of data
— Trigger a work order in SAP PM..., Initiate a workflow in IBM Maximo
* What, Why, How... with use cases
— People, Process, Technology

- Enterprise data lake, Cloud based machine learning...
— Large amounts of data
— Microsoft Azure, Amazon AWS, Google Cloud, SAP HANA, R, Python ...

- What, Why, How... with use cases

OT=Operations Technology
IT=Information Technology

(& OSl-oi. © Copyright 2019 OSlsoft, LLC 41



Thank You

Next Steps: e
>Your OT/IT integration use cases II
>P| Workshop
>https://learning.osisoft.com/
>https://pisquare.osisoft.com/ (Community & Developer) ‘u

Lﬂ OSl-ofi. © Copyright 2019 OSlsoft, LLC




