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lloT Data Preparation
with the Pl System

Presented by Scott Grubbs, Systems Engineer
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You’ve collected all that lloT data
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...Now what?
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3 biggest barriers to adopting loT

Lack of interoperability or
standards

Q: What are the greatest barriers inhibiting business from adopting the industrial Internet?

65%
Lack of interoperability or standards I G0
67%

4%
Security concems | 721
I, 0%

Security concerns

Uncertain RO (e.g., insufficient business cases) I 539

Legacy equipment (e.g., no connectivity or embedded 38%

sensors) N 5%

. Technology immaturity (e.g. large-scale analytics) |GGG 2 1%

Uncertain ROI I 77
19%
Privacy concerns NN 14%
I 20°%
15%
Lack of skilled workers (e.g., data scientists) [N 12%
20% Overall
o B Norih America (n=43)
Societal concerns (e.g., economic dislocation) [l 5% I Europe (n=30)
i 3%

Industrial Internet of Thing Source: World Economic Forum Industrial Internet Survey, 2014
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In this talk, we will show how to beat the barriers

Lack of interoperability or
standards
e Asset Framework

Security concerns
* Mitigation and best practices

Uncertain ROI
e Asset analytics, event frames,
infrastructure approach
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Q: What are the greatest barriers inhibiting business from adopting the industrial Internet?

65%

Lack of interoperability or standards I G0
N, 7%

4%
Security concems | 721
I, 0%

Uncertain RO (e.g., insufficient business cases) I 539
I, 0%

Legacy equipment (e.9. o conmeciivity or ermbedded B 7%
Sensors) | 53%

24%
Technology immaturity (e.g. large-scale analytics) |GGG 2 1%
I 27%

19%
Privacy concerns NN 14%
I 0%
15%
Lack of skilled workers (e.g., data scientists) [N 12%
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Source: World Economic Forum Industrial Internet Survey, 2014
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Symptoms of poor interoperability or standards

| have to visit 5 That team reports
groups just to get iIn a completely
what | need different way

Just ignore it.
It's outdated
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Asset framework: Brldgethe physmal & digital world

Time-series aag TR SSSuRRneg n R | |8 Sl 'S Analyses

« In-Flow B R | SN W - Efficiency Analysis
* Pressure HERE SRR [ W - Key Performance
» Vibration data {00 Mg R e . @ B Indicators (KPI)

Asset details ! ’_'~ 1 8 & e Events

« Name gt GRS | SRR S -  Downtime
*  Model TR D e Startup

« Manufacturer § AT ERRPN - Failures

External data [ — : | Notifications
« Performance curves - 2 « High Speed
« Last maintenance ‘ * Rotor Failure
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Capture asset information In configurable templates

2| Discharge Pressure 539.342651367188 psi
«* Electricity Cost Factor 0.162879550235334 USS
=l Fow Rate 141.52 gpm

21 Impeler Size 3

=) LCL 92.5

— Liquid Gravity 15G

=1 Minimum Efficiency 90 %

=1 Model Number G11

21 Pump Curve Head 0.616988159999998 psi
—— Pump Downtime During Last Shift % |0.346886343426175 %

» Reference data (without replicating)
from external databases with AF
linked tables
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Create flexible views with asset building blocks

T Process View
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Asset View = (@ Cracking Process
=} (J Equipment

...... ﬁ B'21u

b @ B-235

L @ F-321

‘e (§ F-409

L LILVIL VL LLVLLL EIRRE PRI L (@ H-2043
voobvoovoowLw SNNIDDIDIDIDINNIE @@= . & H-230

goQijﬁ&l\jjg 313

SOIC 33 | e - @ K304

VOV 3333523520 @ K556
VOO 0|0l @ P24
i (@ P-456

Boiler Compressor - (@ P560

Pump Heat Exch.
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Support ongoing standardization with Asset Framework

Update templates over time

Start simple, add attributes as needed [@ Templates
EI ﬂ Element Templates

: (= (F Asset
Facilitate asset management - (i Compressor
(= Gy Pump
Centrally push updates to all assets ﬂ & Pipeiine Pump

- (f Water Injection Pump

] . . ] Event Frame Templates
Available to visualization tools +-- 8 Motification Templates

Consistent displays for similar assets
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Renewable power company uses Asset Framework
In strategy to save 2.6M euros

“Look and Feel” — Asset view in Pl Asset Framework

s “Copy/paste” tree structure

# Standardization of Assets
using Templates
= generic (90%)
= specific (5%)
= analytics (5%)
= Triple structure views
= Assets by location
= Assets by owner
= Assets by energy flow

» Benefits of using Pl AF
» Big time savings
» No errors when
adding new assets

juwi

File Edt View Go Teok Help
B Database %} Query Date + © & O Back
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#
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D @, Checkin %) v 2] Refresh j'g».«&-nm?- New Attribote

DE-W-GABSHE417 .
General | Crid Bements | Atvises |porty |1V Eement

Aer

M T";."' Name - Value q

B 2 Categery: Averages.

3,70833399227%0... |
3,589666728970... |
3,9999999046325... |

4,7000002861022... ¥

B 9 & DabyProduction 17805,333984375 |
B Headeg ot

o.0am0611157311... o
® & 1) FroductonTodsy 17347k o
17205, 333504375 ..,

OSlsoftt EMEA USERS CONFERENCE 2014
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“Before, it took us 1 week to
connect, 2 weeks to find
mistakes.”

“[With AF] You pick templates,
apply the template, and you can
be quite sure that the values will

be correct.”

dn

Dr. Thomas Weiss, JUWI
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In this talk, we will show how to beat the barriers

Lack of interoperability or
standards

Security concerns
* Mitigation and best practices

Uncertain ROI
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Q: What are the greatest barriers inhibiting business from adopting the industrial Internet?

Lack of interoperability or standards

Security concems

Uncertain ROI (e.g., insufficient business cases)

Legacy equipment (e.g., no connectivity or embedded
Sensors)

Technology immaturity (e.g. large-scale analytics)

Privacy concermns

Lack of skilled workers (e.g., data scientists)

Societal concemns (e.g., economic dislocation)

20% Overall
I North America (n=43)
B 5% M Europe (n=30)

Source: World Economic Forum Industrial Internet Survey, 2014
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Internet of things... Or threats?

« Ex. Mirai malware scans IP addresses
that use default names & passwords
e Controlled remotely

« High-profile 2016 attacks:
Twitter, Netflix, Reddit, & others
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Many lloT devices still climbing the internet security ladder

Short Life Long Life Sensor Control

Sensor Sensor -~ i ewa Control Gatewa
(FitBit)  (Industrial) y y

Industry 4.0 / lloT
Security Function

Health Telemetry

Network Defenses

End to End
Identification

Device
Administration

Data Integrity
(anti-tampering)
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Many lloT devices still climbing the internet security ladder

Short Life Long Life Sensor Control

Sensor Sensor -~ i ewa Control Gatewa
(FitBit)  (Industrial) y y

Industry 4.0 / lloT
Security Function

Health Telemetry

Network Defenses

End to End
Identification

Device —,~ 7 7 — — Today: Many still use defaults —— — —

/
.. : J J /7 / /7 7/
Administration AN NN NN AN

Data Integrity
(anti-tampering) |

@ osisoft. REGIONAL SUMMIT 2017 & Gyl Gl e 1



Protecting the control network is as important as ever

R
& & (_O_) “ Separation layer to expose data, not controls
Ny gy 2o \

&

loT solutions T
Internet exposure Q%
./.'.,/ \\\ 4-\\\
/ BR )
N
o' A
Automation Systems Edge Devices

Control Network
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In this talk, we will show how to beat the barriers

Lack of interoperability or
standards

Q: What are the greatest barriers inhibiting business from adopting the industrial Internet?

Lack of interoperability or standards I 0%
|

Sectrity concoms S 72
Security concerns R 5%

Uncertain RO (e.g., insufficient business cases) I 539

e S '+ 7
sensors) | %

. Technology immaturity (e.g. large-scale analytics) [NNEGEGG > 1 %24%
Uncertain ROI ” o — 7
) A I H f Privacy concerns [N 14% e

sset ana ytICS, event frames, e

i n fra Str u Ctu re a p p ro a C h Lack of skilled workers (e.g., data scientists) [N 12% ’ Overall

20%
I North America (n=43
- s - e
Societal concerns (e.g., economic dislocation) [l 5% Europe (n=30)
I 3%
ial Internet of Things Source: World Economic Forum Industrial Internet Survey, 2014
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80% of investment lost
to data-prep that could be automated

3% Build
/ training set

20% » 00%

Collecting Organizing &
data sets enriching data

5%
Forbes, March 23, 2016 Other
“Cleaning Big Data”
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80% of investment lost
to data-prep that could be automated

« AF templates, analytics
« Event frames

3% Build
i training set
Pl Connectors /™.
4% - et
Refine O ;
Patterns
:é.;:*:
= .
w_.
5% : A paaed
Forbes, March 23, 2016 Other L PR W

“Cleaning Big Data”
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AF templates put data into a standard, consistent format

Asset analytics turns data into KPIs

/ Total Power

Unit
% Uptime

[ o |
=K==

Status

Status Status

Overall
Efficiency
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Easily track site-level metrics with rollup capabilities

Yifell Pad 035
| General | Child Elements | aktributes IF‘-:urts | Analyses |'u'ersi|:|n |

| ] u Name: Oil Flow Rate Rollup
e B ® MName Backfilling Description: Total
] il Flow Rate Rallu -
@ ) - Categories: Production
@ ® @ WellPadVolume Flow Rate Rellup

Analysis Type: () Expression e Rollup

Rollup attributes frem Attributes

# Child elements of Well Pad 035
i } ~ Mame Parent Element
"1 This element - Well Pad 035 + il Flow Rate OW-250
To select attributes set criteria below + Oil Elow Rate OW-762
Attribute Mame: Cil Flow Rate + Chl Flow Rate COW-258
_ + Oil Flow Rate OW-261
Attribute Category: "] v il Flow Rate OW-260
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Heineken uses KPIs to save water, energy, and reduce costs
We can check in real time the

Planta/Semana 561 Planta/les 4,02 efficiency, pressure, power, and

& Planta 6,21 Planta/Mes 548

- Envasadol/Sem.
- 73 =
Compresores 6, Compresores/Dia  4.96 Envasado/Mes 3,35 ﬂ OW.

®) Secadores 81.06 S = .
Comprosorea/os. 607 Bagazo/Sem. Also we check efficiency values

Bagazo/Mes 0,43
? for the last 24 hours, last week,

Presiones Secadores/Dia 25,63

S ) | | pee—
e and last month

Potencias Totales Eficiencia Instantanea Logistica/Sem.

Planta 555 KW
Compresores 512 EW

L i
Secadores 43 KW jo ,fa ©6.6433 Ratios/Sem. Consumidores
A adl2la. +91 905

Caudales Totales

®) Planta 3445.8 Nm3/h

E/P/C Totales
Eficiencia Mensual

D

©6,11533
6 |40 1« 60,3018
g

Consuelo Carmona Miura
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Event Frames: Out of of data,

Get the that matters
Downtim
0 t. € Event Value
Excursion Attribute
Batch Name Excur 1215-0002
15-Dec-2013
Start 10:35:02
15-Dec-2015
End 10:47:26
Asset Boiler-352

Excursion Type High Violation

Auto event summary Fuel Gas 37.12 k sft3/h
Flow.Avg
myKPI.Max 47.19 bbl/d
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Simplify Data Analysis Compare Assets

Weekly Downtime Weekly Cumulative
(Instances) Downtime (hrs)
16 15 140
14 120 117.6
12 100 -
10 30
3 7
60
a — w0 42 B
| 20 |
0

DT101 DT102 DT103 DT101 DT102 DT103

Compare Events Discover Event Interrelationships

Running XYZ Downtime

O N B O

Name Max

EF1 122.47

EF3 98.61
EF4 125.24
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EF templates populate consistent summaries, automatically

2 ¢ B Nawa o Value
=) Category: General Info

y% Event Frame Templates
e |3 Downtime J Babby Vot Text entries for
@ k24 Excursions.Temp Owel filtering or grouping

EJ I-% Oil Well Test LOW TEMP
- 35 Paper Grade Run (3 Category: Limts
D"" % Procedure B G Temp Limt High 88degC

Unit Procedure B & Temp mkt Low 70degC

= '_% Operation =) Category: Manual Logger
& |3y Phase | (= Comment 7 Fields for comments
’ =) Category: Process Parameters
B 7 Level Stant 427432011165824 L

71.1535001464844 deg C
71,1538998821712 deg C Calculated summaries

e2susiensgc | |ike average, max, min
8 9876553853352 deg C
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Infrastructure improves ROI by making data available for
multiple projects

@esri ud \ ENTERPRISE
ArcGIS EIE] Microsoft Azure ANALTTCS AN

Cortana Intelligence Suite

MAINTENANCE Docum. Mgmt. System

ANALYTICS READY DATA

ENTERPRISE OPERATIONS DATA INFRASTRUCTURE

T T ASSET DATA
. __ SMART
2l - MACHINES & PLANTS
..h _ AZIE
1P o¥ o FEEC
Sensors Actuators Intelligent Motor Control Controllers Terminals
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Beat the barriers with the Pl System

Lack of interoperability or
standards
e Asset Framework

Security concerns
* Mitigation and best practices

Uncertain ROI
e Asset analytics, event frames,
infrastructure approach
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Q: What are the greatest barriers inhibiting business from adopting the industrial Internet?

65%

Lack of interoperability or standards I G0
N, 7%

4%
Security concems | 721
I, 0%

Uncertain RO (e.g., insufficient business cases) I 539
I, 0%

Legacy equipment (e.9. o conmeciivity or ermbedded B 7%
Sensors) | 53%

24%
Technology immaturity (e.g. large-scale analytics) |GGG 2 1%
I 27%

19%
Privacy concerns NN 14%
I 0%

15%
Lack of skilled workers (e.g., data scientists) [N 12%

20% Overall
o B Norih America (n=43)
Societal concerns (e.g., economic dislocation) [l 5% I Europe (n=30)
i 3%

Source: World Economic Forum Industrial Internet Survey, 2014
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Thank You
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