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Where are we Iin the Pl System Introduction
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Landscape Crash
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Pl System & the Technical
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Asset Analytics
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Where do | start?
or
Where are the quick wins?
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Small projects propel success for a large project

Must-have project characteristics
* Subject matter expert included

« Sufficient business value

» Related to larger initiative

ROI

» time
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v
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Plant Manager
“What is our current
capacity factor?”

——— Live KPIs for quick decisions
o e o P Know availability for the grid
Houston Power Plant 58472 97 577
V-99.74%
veors - : — Additional supporting data
BB Vg P st e2s3 Asset-based data object
Woooira - - ;I::n:k W:If‘Winlea;m 4 36097
—L—‘ W-99.74%
ﬁ - -
\ J Drill down for granularity
poer R Equipment-level visibility
Ama _ 0
Array 3 1,, 74205
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Power Generation Fleet Status
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«AdHocDisplay [l  Export
[
“ \ PowerGen

Fossil Generation

Gross Vars

Philadelphia Power Plant

San Leandro Power Plant
Houston Power Plant

Cleveland Power Plant

Wind Generation

A | Fam Availability | Active Power
Big Buffalo Wind Farm 83.944 47263

Bt o

Black Wolf Wind Farm 42578 3,609.7

Solar Generation

Current Power Generation | Model
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D Wind Farm Overview (explorer-mode) ~ Asset: | Black Mesa Wind Farm v| « AdHocDisplay  [{J  Export
[ < Black Mesa BigBufialo Wind Farm ~ Black Mesa Wind Farm ~ Black Wolf Wind Farm v A pCRes
ﬂﬂ\ - Power vs Forecast Operating Efficiency
Capacity Factor 62.166 Fi
Farm Availability 66.667 oo f
Turbines Installed 3 18 \ Al |
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Self-service event

comparison

No waiting on a central team

Quick event comparisons
Find longest curtailment

Insights without coding

Plant Operator
“What is occurring during
turbine curtailments?”

O ;I.i}lsmn

@

Just learn to drag-and-drop
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Events

Automatically refresn the list

® GE05 2019-02-22 02:53:35
# GE05 2019-02-21 23:28:19
B GE05 2019-02-20 07:17:05
A GE05 2019-02-19 20:55:05
¥ GE05 2019-02-19 19:18:35
O GE05 2019-02-19 06:11:35
< GEO05 2019-02-11 07:35:49

Attributes

(GE05 2019-02-10 00:50:19
Information

Manufacturer: GE

Turbine: GE05S

Wind Farm: Wild River Wind Farm
Power

Active Power: -2 0179 kW

Avg Active Power: -8.1255 k\W
Avg Expected Power: 1,372.9 kW
Expected Power 1,494 3 KW
Production

Operating State: Feathering Position

Production Delta: -1,496.3 kW

Production Loss: -40,016 kWh

Wind Speed: 13.217 m/s

§ GEOs >

O Edit Search Criteria

(expiorer-mode)

10m

W GE05 2015-02-20 07:17:05
—

A GED52019-02-19 20:55:05
—

¥ GE052019-02-19 18:18:35

@ New Display | m ‘

© GE052019-02-19 06:11:35
——

& GE05 2018-02-11 07:35:49
e —

[ GE05 2015-02-11 06:00:19

V_GED5 2019-02-09 07:42:34
——

% GE05 2019-02-00 07:28:04
I ———————
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Events

Automatically refresh the list

(explorer-mode)
1,600
+1.400

® GEO05 2019-02-22 02:53:35
# GEO05 2019-02-21 23:28:19
B GEO05 2019-02-20 07:17:05
A GEO5 2019-02-19 20:55:05
¥ GEO05 2019-02-19 19:18:35
O GE05 2019-02-19 06:11:35
© GEO5 2019-02-11 07:35:49

£1,200

1,000

10m

£ Edit Search

Attributes

GEO05 2019-02-10 00:50:19
Information

Manufacturer: GE

Turbine: GE05

Wind Farm: Wild River Wind Farm
Power

[=] Active Power: -2.0179 kW

[=] Avg Active Power: -8.1255 kW
[=] Avg Expected Power: 1,372.9 kW
Expected Power: 1,494 3 kW
Production

Operating State: Feathering Position
Production Delta: -1,496.3 kW
Production Loss: -40,016 kWh

Wind Speed: 13.217 m/s

) GEOS

0Slsoft

Production Delta (kW) X
Ja -

oy

W GE05 2019-02-20 07:17:05
——

A GEO05 2019-02-19 20:55:05
—

¥ GE05 2019-02-19 19:18:35

O GE05 2019-02-18 06:11:35
—

 GE05 2019-02-11 07:35:49
S —

L] GE05 2019-02-11 06:00:19.

@ New Display

> 'V GE05 2018-02-08 07:42:34
—

# GED5 2019-02-09 07:28:04

» Database Power Generation

» Time Range Last 30 Days

» Event Severity

» Event Name

v Event Type and Attribute Value Selected
Event Type
Wind Curtailment v

Event Attribute

» Asset Name Any
v Asset Type Wind Turbine
Wind Turbine v

» Event State

» Event Category

» Event Acknowledgment

» Event Comments

» Event Duration

» Number of Results Number of Most Recent Events 50

» Search Mode Events Starting in Time Range

Retumn All Descendants

| Apply | ‘ Reset ‘ | Cancel

Ad hoc event comparison inherits event & asset structure

PI World san rrancisco 2019

enabling easy event comparison
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Collect

&

Data Sources
HBODMNEESE
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PI Interfaces
&
Pl Connectors

Store & Enhance

-

Event Frames

O

Asset Analytics

Y

Asset
Framework

©

Data
Archive

Pl Server

Deliver
w Q Pl Cloud Connect
ArcGIS’

Pl Integrators

Visualization

Pl System Acceis

AAzu re

Business Analytics
SAP HANA

®

g

npy pesy I
'E ol B o

Pl Vision

PI DataLink

Pl Manual Logger
Pl ProcessBook

Pl WebParts

Custom applications
Business systems
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Pl System Infrastructure
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o Collect
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Pl Interfaces & Pl Connectors
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A
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)
Q

o

Pl System Infrastructure

Enhance &
Contextualize

Analytics QQ
O

Pl Asset

Pl Data
Archive

@

Pl Server
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Map raw data to the physical world
and normalize it across the

enterprise

WEEE
Conditions

Relative Humidity: 34%
Current Temp: 85 F
High: 92

Low: 57 F

Wind: 8 mph/N

Crude Desalter

Operating Pressure: 110 psi
Charge Rate: 14 gph

Mix Valve Pressure: 8 psi
Water Rate: 8%

Crude Furnace

Draft Pressure: -0.5 WC
Stack Temp: 316 F
Oxygen: 2.5%

Outlet Temp: 840 F

Cold Oil Velocity: 6 ft/sec

#PIWorld  ©2019 OSisoft, LLC




@ AR
Make raw data decision-ready

Total Power
= R /
— I Unit

% Uptime

Status Status Status
Overall

Efficiency

7 0Slsoft
Pl SAN FRANCISCO 2019 #PIWorld  ©2019 OSisoft, LLC 15



E-

Pl Interfaces & Pl Connectors

Ii

?

0Slsoft.

3 T B4

)
Q

o

Pl System Infrastructure

Analytics QQ
O

Pl Asset

Pl Data
Archive

@

Pl Server

PIWorld san rrancisco 2019
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Identify discrete events within continuous data streams

Simplify Data Analysis Compare Assets

Weekly Downtime Weekly Cumulative

(Instances) Downtime (hrs)
A 0 o '
A 10 0 84
Compare Events

40 —
Name Max

EF1 122.47
EF2 112.73
EF3 98.61
EF4 125.24

20 —

o N B O

DT101 DT102 DT103 DT101 DT102 DT103

Discover Event Interrelationships
Running XYZ Downtime

n
Lé 7 oslsoft
Pl\World san FRANCISCO 2019 #PIWorld  ©2019 OSlsoft, LLC 17
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-

Event Frames

O

Asset Analytics

Y

Asset
Framework

Pl Integrators

gArcGls

AAzu re

Business Analytics
SAP HANA
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Wind Turbine TimeStamp Day of the Week  Active Power  Apparent Power Searing A Temperature  Capacity  Rotor Speed  Operati|=
GEO1 3/18/2019 10:52:57.477 AM  Monday 1,517.767 1523.764 42.523 62831 19.927 90.403 *
GEOM 3/18/2019 10:53:57.477 AM Monday 151878 1517.996 42515 62877 12039 90.421
GEO1 3/18/2019 10:54:57.477 AM  Monday 1,528.438 1,527.098 42.507 62924  19.877 90.44
GEO1 3/18/2019 10:55:57.477 AM Monday 1,524.599 152512 42.498 62.97 20.002 90.459
GEO1 3/18/2019 1056557477 AM  Monday 1,521875 1521751 42.49 63016  119.913 90.478
GEO1 311812019 10:57:57.477 AM | Monday 1,525,674 1,531.629 42.481 63.063 19726 90.497 B I TOO I S & Al g 0 rlth m S
GEO1 3/18/2019 10:58:57.477 AM Monday 1,535.935 1,536.558 42.473 63108 120013 90.516
GEO1 3/18/2019 10:59:57.477 AM Monday 1,517.37 1,519.13 42465 63.155 20.232 90.535 H I H d d
GEO1 3/18/2019 11:00:57.477 AM  Monday 1,528.547 1,529.658 42.456 63.202  20.065 90.554 eXp e Ct tl m e = a I g n e a-ta-
GEO1 3/18/2019 11:01:57.477 AM Monday 1,529.736 1524.135 42.448 63.248  119.922 90.573
GEO1 3/18/2019 11:02.57 477 AM Monday 1,517.794 1525652 42.439 63294 19955 90.592
GEO1 3/18/2019 11:03:57.477 AM  Monday 1,505.852 1512.247 42.431 63341 19708 90.61
GEO1 3/18/2019 11:04:57.477 AM  Monday 1,519.556 1521.107 42.423 63.387  20.054 90.627
GEOM 3/18/2019 11:0557.477 AM Monday 1,519.952 1,523,781 42.414 63433 20173 90.644
GEO1 3/18/2019 11:06:57.477 AM  Monday 1,523.877 1,508.615 42.406 63.48 19.949 90.662
GEO1 3/18/2019 11:07:57.477 AM Monday 1,533.151 1532.751 42.397 63526  19.94 90.68
GEM 3/18/2019 11:0857 477 AM  Monday 1,525 437 1,526,634 42.389 63572 19.999 90.698 . . .
GEO1 3/18/2019 11:09.57.477 AM  Monday 1,523.269 1518.825 42.381 63613  19.862 90.716 Data. SCIentIStS & B USI neSS An aIyStS
GEO1 3/18/2019 11:10:57.477 AM Monday 1,522.443 1522.936 42.372 63665  20.009 90.733 .
GED1 3/18/2019 11:11:57.477 AM | Monday 1,509033 152219 42,364 63712 1963 90.75 need th at data CO ntextu al |Zed
GEO1 3/18/2019 11:12:57.477 AM  Monday 1,524.965 1,525.264 42.355 63758  20.008 90.767
GEO1 3/18/2019 11:13:57.477 AM Monday 1,511.918 1,508.629 42.347 63804 19621 90.784
GEM 3/18/2019 11:14'57 477 AM  Monday 1,519 61 1523788 42.339 63851 19749 90.801
GEO1 3/18/2019 11:15:57.477 AM  Monday 1,526.237 1,524.405 42.33 63.897  19.949 90.818
GEO 3/18/2019 111657 477 AM Monday 1,532.863 1525036 42.322 63943 19886 90.835
GEOM 3/18/2019 1:17-57.477 AM | Monday 1,509 635 1,515,866 42313 63.99 19.921 90.855
GEO1 3/18/2019 11:18:57.477 AM  Monday 1,522.636 1,525.022 42.305 64036  19.992 90.876
GEO 3/18/2019 11:19.57 477 AM Monday 1,518.829 1519512 42.296 64082 120067 90.893
GEM 3/18/2019 11:2057 477 AM | Monday 1,527.32 1,526,332 42.288 64129 120043 90.91
GEO1 3/18/2019 11:21:57.477 AM | Monday 1,515.018 1,516.249 42.28 64175  19.828 90.926
GEO 3/18/2019 11:22°57 477 AM  Monday 1,506.233 1,506.149 42271 64221 19684 90.943

OSlsoft.
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Time-series Data is Not Naturally Aligned or Contextualized

Comm Failure

0 09g5% 40 49 0 I e ® O 000 0,040°, 55

©00 09 09 o |- |l o ® g0 ®0 © g® 0900 © g ® BearingTemp
R @

& ® Oil Temp
Turbine 1 Different data frequency

Out of Range — %

e O
® @ © o © ¢ ® g ® o ©® ¢ g Speed
® o

00 g0 9 g0 4 o° Bearing Temp

® 2 Missing Data Oil Temp

- Additional _, ¢ ¢ © 0 00 000 © 0 0 ® 0 ® ©® \WearFactor

Turbine 2 Measure

Time

v

! 0Slsoft.
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Advanced Analytics Workflows are
lterative and Need SMES

... use technology that support this approach

& @

Discover Explore Implement

0Slsoft.
{g’ PIWorld san rrancisco 2019 #PIWorld  ©2019 OSlsoft | LLC 21



Select Data » Modify View > Publish

+ Add Column Y Edit Row Filters £= Edit Value Mode Start Time End Time
9 columna 1 Row Fihers \E'f::r?\i;‘du‘:‘:luas — | . App|y
‘Wind Turbine TimeStamp Day of the Week  Active Power  Apparent Power Bearing A Temperature  Capacity  Rotor Speed Dperati‘=

GEO1 3/18/2019 10:52:57.477 AM IMonday 1,517.787 1,523.764 42.523 62.831 19.927 90.403 =
GEO1 3/18/2019 10:53:57 477 AM IMonday 1.518.78 1,517.996 42.515 62.877 20.39 90.421
GEO1 3/18/2019 10:54:57. 477 AM Monday 1,528 438 1,527.098 42 507 £2.924 19.877 90.44
GEO1 3/18/2019 10:55:57.477 AM Monday 1,524.599 1,525.12 42.498 62.97 20.002 90.459
GEO1 3/18/2019 10:56:57.477 AM IMonday 1.521.875 1,521.751 42.49 63.016 19.913 90.478
GEO1 3/18/2019 10:57:57.477 AM Monday 1,525 674 1,531.629 42 481 63.063 19.726 90.497
GEM 3/18/2019 10:58:57.477 AM Monday 1,935.935 1,536.958 42.473 63.109 20.013 90.516
GEO1 3/18/2019 10:59:57.477 AM IMonday 1,517.37 1,519.13 42.465 63.155 20.232 90.535
GEO1 3/18/2019 11:00:57 477 AM IMonday 1.528.547 1,529.658 42.456 63.202 20.065 90.554
GEO1 3/18/2019 11:01:57 477 AM Monday 1,529 736 1,524.135 42 448 £3.248 19.922 90.573
GEO1 3/18/2019 11:02:57.477 AM IMonday 1,517.794 1,525.652 42,439 63.294 19.955 90.592
GEO1 3/18/2019 11:03:57.477 AM IMonday 1.505.852 1,512.247 42.431 63.341 19.708 90.61
GEO1 3/18/2019 11:04.57 477 AM IMonday 1,519.556 1,521.107 42 423 63.387 20.054 90.627
GEO 3/18/2019 11:05:57.477 AM Monday 1,519.952 1,923.781 42.414 63.433 20.173 90.644
GEO1 3/18/2019 11:06:57.477 AM IMonday 1,523.877 1,508.615 42.406 63.48 19.949 90.662
GEO1 3/18/2019 11:07-57 477 AM IMonday 1.533.151 1,532.751 42.397 63.526 19.94 90.68
GEM 3/18/2019 11:08:57 477 AM IMonday 1,525.437 1,526.634 42.389 63.572 19.999 90.698
GEO1 3/18/2019 11:09:57 477 AM IMonday 1,523.269 1,518.825 42.381 63.619 19.862 90.716
GEO1 3/18/2019 11:10:57 477 AM IMonday 1.522 443 1,522.936 42.372 63.665 20.009 90.733
GEO1 3/18/2019 11:11:57.477 AM Monday 1,509.033 1,522.19 42 364 63.712 1963 90.75
GEO1 3/18/2019 11:12:57.477 AM IMonday 1,524.965 1,525.264 42.355 63.758 20.008 90.767
GEO1 3/18/2019 11:13:57.477 AM IMonday 1.511.918 1,508.629 42.347 63.804 19.621 90.784
GEO1 3/18/2019 11:14:57 477 AM IMonday 151961 1523788 42 339 63.851 19.749 90.801
GEO 3/18/2019 11:15:57.477 AM Monday 1,926.237 1,524.405 42.33 63.897 19.949 90.818
GEO1 3/18/2019 11:16:57.477 AM IMonday 1,532.863 1,525.036 42.322 53.943 19.886 90.835
GEO1 3/18/2019 11:17:57 477 AM IMonday 1.509.635 1,515.866 42.313 63.99 19.921 90.855
GEO1 3/18/2019 11:18:57 477 AM Monday 1,522 636 1,525.022 42 305 64.036 19.992 90.876
GEO1 3/18/2019 11:19:57.477 AM Monday 1,518.829 1,519.512 42.296 64.082 20.067 90.893
GEO1 3/18/2019 11:20:57.477 AM IMonday 1,527.32 1,526.332 42.288 64.129 20.043 90.91
GEO1 3/18/2019 11:21:57 477 AM Monday 1,515.018 1,516.249 4228 64.175 19.828 90.926
GEM 3/18/2019 11:22:57.477 AM Monday 1,906.233 1,506.149 42.271 64.221 19.684 90.943

0Slsoft.

PIWorld san rrancisco 2019

Discover

Data preparation capabilities that accelerate
training algorithms or creating views for Bl
Tools:

« Common nomenclature

» Aligned data

* Normalized measurements across assets
» Complex filtering by

* Assettype
* Event type

#PIWorld  ©2019 OSisoft, LLC 22



Select Data » Modify View > Publish

Server

T Asset Shape

v

DFPIAFSERVERPRD

Select Data > Modify View > Publish

Database Power Generation oo Server

DFPIAFSERVERPRD

@ Assets Database

Power Generation

4 [3) Generation
» @ Equipment List
» () Fossil Generating Station
» (@ Matador 1 CCGT

» ([ Oslsoft Power

» [ PowerCo
» [ Solar Power Generation Fleet
4 [ Wind Power Generaticn Fleet

» (D) Big Buffalo Wind Farm

4 [ Black Mesa Wind Farm

@ GEol

@ GE02

@ GE03

) GE04

) GEDS

) GEOS

O Select All

-
0I

Edit Filters

Begin from common
nomenclature & hierarchy

Discover

Pick from measurements
that shape the model or view

x

("] Asset Name

| GEOS

| Filter based on

Asset Template [ | Search Derived Templates

similar assets

Wind Turbine

|| Asset Category

wind Turbine

(+) Add Filter

- save

» & Active Power [} ¥
P Apparent Power o & Blade3, Set Value
& Apparent Power (calc) o & Capacity
BatchwindBinFilter [i) » () GE03 BenakanGuil
—
0Slsoft.

PIWorld san rrancisco 2019
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Select Data > Modify View > Publish

+ Add Column Y Edit Row Filters E= Edit Value Mode Start Time End Time
9 columna 1 Row Filfig E:s::?i;ﬂu\‘l:\ues — ‘ . |
Wind Turbine TimeStamp Day 0f e el Active Power  Apparent Power  Bearing A Temperature  Capacity  Rotor Speed  Operat
GEO1 3118/2019 10:52:57.477 AM  Moncay 1,517.787 1,523.764 42523 62.831  19.927 90.403 -~
GEO1 3118/2019 10:53:57.477 AM Monday 1518.78 517,996 42515 62877 12039 190,421
GEO1 3/18/2019 105457477 AWM Monday 1528438 1,527.098 42 507 62924 19877 90.44
GEO1 3(18/2019 10:55:57.477 AM  Monday 1,524.599 1,525.12 42.498 6297  20.002 190,459
GEO1 3118/2019 10:56:57.477 AM Monday 1,521.875 1,521.751 42.49 Fanie  1aoi “ana7a
GEO1 3/18/2019 105757477 AM Monday 1,525.674 1,531.629 42.481 | Row Filters x
GEO1 3/18/2019 10:58:57.477 AM  Monday 1,535.935 1,536.558 42.473 |
GEO1 3118/2019 10:59:57.477 AM Monday 1,517.57 1,519.13 42.465 | Add New Row Filter
GEO1 3/18/2019 11:00'57.477 AM Monday 1,528,547 1,529 656 42 456 {
GEDO1 3/18/2019 11:01°57.477 AM | Monday 1,529,736 1.524.135 42 448 | Include rows based on whether the contents of a column match a
GEO1 3(18/2019 11:02:57.477 AM  Monday 1,517.794 1,525.652 42.439 | string pattern
GEO1 3118/2019 11:03:57.477 AM Monday 1,505.852 1,512.247 42,431 |
GEO1 3/18/2019 11:04.57.477 AM Monday 1519556 1,521.107 42423 | Include rows based on whether the contents of a column contain
GEO1 3/18/2019 11:05:57.477 AM Monday 1,519.952 1,623.781 42414 | certain digital values
GEO1 3118/2019 11:06:57.477 AM Monday 1,523.877 1,508.615 42.406 | _
GEO1 3/18/2019 11:07°57.477 AM Monday 1533151 1532751 42 397 | lndu‘_je rows b_aSEd on whether the contents of a column contain
certain numeric Values
GEO1 3/18/2019 11:08:57.477 AM ' Monday 1,525.437 1,526,634 42.389 |
GEO1 3/18/2019 11:09:57.477 AM Monday 1,523.269 1,518.825 42,381 | Include rows where the contents of a column contain a value
GEO1 3118/2019 11:10'57.477 AM  Monday 1522443 1522936 42372 {
GEO1 3/18/2019 111157477 AM_ Monday 1,509.033 1,522.19 42384 |
GEO1 3(18/2019 11:12:57.477 AM  Monday 1,524.965 1,525.264 42.355 | Include rows where certain Event Frames are active
GEO1 3118/2019 11:13:57.477 AM Monday 1,511.918 1,508,629 42.347 |
GEO1 3118/2019 11:14'57.477 AM  Monday 1,519.61 1523788 42339 {
GEO1 3(18/2019 11:15:57.477 AM  Monday 1,526.237 1,524.405 42.33 |
GEO1 3118/2019 11:16:57.477 AM  Monday 1,532.863 1,525.036 42.322 |
GEO1 3118/2019 11:17°57.477 AM Monday 1,509.635 1515866 42313 | -
GEO1 3/18/2019 111857477 AM Monday 1522636 1,525022 42305 {
GEO1 3(18/2019 11:19:57.477 AM  Monday 1,518.629 1,519.512 42.296 64.082 20.067 90.893
GEO1 3118/2019 11:20:57.477 AM Monday 1,527.32 1,526.232 42.288 64129 20,043 90.91
GEO1 3(18/2019 11:21'57.477 AM Monday 1515018 1,516.249 4228 64175  19.828 90.926
GEO1 3/18/2019 11:22:57.477 AM  Monday 1,506.233 1,506.149 42271 64221 19684 90.943

! 0Slsoft.
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Create New Event Frame Row Filter

b GEOT 20190306 1231:16
» “d GEOY 2019-03-06 1231116
» “Y GEO1 20190306 1231:16
» 4 GEO1 20190306 123116
b 8 GEOT 2019-03-06 123116
» “H GEO1 2019-03-06 1231:16
» " GEO1 20130306 1231:16
b GEOT 20190306 1231:16
» “d GEOY 2019-03-06 1231116
» Y GEO1 20190306 1231:16
v *d GEOY 2019-03.06 23.42:32
b " GEO1 2019-03-06 23:42:32
» " GEO1 2019-03-06 23:42:32
» " GEO 20130306 2342.32
b GEOT 20190306 22:42:32
» “H GEO1 2019-03-06 23:42:32
» Y GEO1 20190306 23.42.32
v "4 GEOY 2019-03.06 23.42:32
b " GEOI 2019-03-06 23:42:32
» " GEO1 2019-03-06 23:42:32
» " GEO2 2013-03-06 11:56:46

4 GEOZ 2019-03-06 11:56:46.

Event Frame
GEOB 2018-08-15 19:4321
GEOB 2018-08-15 19:43:21
GE06 2016-08-15 19°43:21
GE06 2016-08-15 19:43:21
GE06 2016-08-15 19:43.21
GEO 2018-08-15 19:43:21
GE06 2016-08-15 19.43.21
GE06 2018-08-15 19.43.21
GEOB 20130308 11:31:52

GEOG 2019-03-06 11:31:52
GE06 2019-03-06 11:31:52
GE06 2019-03-06 11:31:52
GEO6 2019-03-06 11:31:52
GEO6 2019-03-06 11:31:52
GE06 2019-03-06 11.31.52
GE0B 2019-03-06 11:31:52
GE02 2019-03-06 11:56:46
GE02 2019-03-06 11°56:46
GE02 2019-03-06 11:56:46
GE02 2019-03-06 11:56:46
GEO2 2013-03-06 11:56:46
GE02 2019-03-06 11:.56.46
GE02 2019-03-06 11.56.46
GE02 2019-03-08 11:56:46

A7 3190008 11564
‘

Enter Event name or string match pe

© | Retated Shape Asset is any

| Event Template | | Wind Curtailment

Drag an element from the Shape Tree ko specify

Related Asset

Shape Trea
@ wind Turbine

+ Add Event Condition

Drag an Event Frame from

| T | Enter Event name or string match p:

-

» "H GE01 2019-03-06 12:31:16

» "H GE01 2019-03-06 12:31:16

» "H GE01 2019-03-06 12:31:16

Create New Event Frame Row Filter

‘ Event Template ¥ | ‘Wind Curtailment v x

Related Shape Asset is any
Drag an element from the Shape Tree to specify

Shape Tree

2 wind Turbine

Discover

Start Time
8/15/2018 7:43:21 PM
8/15/2018 T7:43:21 PM
8152018 74321 PM
8152018 T43:21 PM
81512018 T:43:21 PM
B/15/2018 7:43:21 PM

End Time
12/31/9999 11:59:59 PM
12/31/9989 11:59°58 PM
12/31/9989 11:59:59 PM
12/31/9989 11:58:59 Pt

Event Frame

Select all data from a
particular event type

Related Asset Start Time

End Time

BM52018 T4321 PM
8152018 74321 PM
AB/2019 11:3152 AM

/612019 11315

AB/2019 11°56:45 AM
ABI2019 11:56:46 AM
30612019 11:56'46 AM
/672019 11:56.46 AM

30672019 12.06:46 PM

GEO06 2018-08-15 19:43:21
GEOQ6 2018-08-15 19:43:21
GE0G 2018-08-15 19:43:21
GE06 2018-08-15 19:43:21
GE0G 2018-08-15 19:43:21
GE06 2018-08-15 19:43:21
GE0G 2018-08-15 19:43:21
GE0G 2018-08-15 19:43:21
GE0G 2019-03-06 11:31:52

815/2018 74321 P
B/15/2018 7:43:21 PM

GE06
‘GE0G

‘GEDS '8/15/2018 7:43.21 PM
GEDS '8/15/2018 7:43.21 PM
‘GEDS '8/15/2018 7:43.21 PM
GEDS '8/15/2018 7:43.21 PM
‘GEDS '8/15/2018 7:43.21 PM
'GE06 18/15/2018 7:43:21 PM

‘GE06 13/6/2019 11:31:52 AM

12/31/9999 11:59:59 PM
12/31/9999 11:59:59 PM
12/31/9999 11:.59:59 PM
12/31/9999 11:59:59 PM
12/31/9999 11:.59:59 PM
12/31/9999 11:59:59 PM
12/31/9999 11:.59:59 PM
12/31/9999 11:59:99 PM
3/6/2019 11:41:37 AM

3/6/2019 12:06:46 PM
362019 12.06.46 PM
/62019 12.06.45 PM
/62019 12:06:45 PM

6/2019 11:56:46 AM
3/6/2019 11.56.46 AM
3672019 11.56 46 AM
AB/2019 11:56:45 AM
ARINIG 115R-4R A

ARG 170645 P

.

-

* PIWorld san rrancisco 2019

Quickly preview events
after applying filter
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Row Filters

Add New Row Filter

Event Row Filter 1 2 T
— Ca . .
o whether the contents of a column
Criter
imerice Roaw Filtar » r
event Add NY
Relate Row Filters x
® Inclu §
) Incly | Numeric Filter 1 ra e Add New Row Filter
Include rows where all of these conditions are e Include rows based on whether the contents of a column
‘: i match a string pattern
Bearing
Bearing A Temperature > -273.15 Digital Include rows based on whether the contents of a column
contain certain digital values
+ Adc  Event Row Filter 1 .
Numeric Include rows based on whether the contents of a column
Criteria 1: Match Event Frames where contain certain numeric values
Event Template = Wind Curtailment
Related Shape Asset is any Null Values Include rows where the contents of a column contain a
value
Event Frame Include rows where certain Event Frames are active
Close
! OSlsoft.
PlWorld san rrancisco 2019 #PIWorld

Discover

Include multiple
filters to clean
data
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Select Data » Modify View > Publish

+ Add Column Y Edit Row Filters £= Edit Value Mode Start Time End Time
9 columna 1 Row Fihers \E'f::r?\i;‘du‘:‘:luae — | . APPI!’
‘Wind Turbine TimeStamp Day of the Week  Active Power  Apparent Power Bearing A Temperature  Capacity  Rotor Speed Dperati‘=

GEO1 3/18/2019 10:52:57.477 AM IMonday 1,517.787 1,523.764 42.523 62.831 19.927 90.403 =
GEO1 3/18/2019 10:53:57 477 AM IMonday 1.518.78 1,517.996 42.515 62.877 20.39 90.421
GEO1 3/18/2019 10:54:57. 477 AM Monday 1,528 438 1,527.098 42 507 £2.924 19.877 90.44
GEO1 3/18/2019 10:55:57.477 AM Monday 1,524.599 1,525.12 42.498 62.97 20.002 90.459
GEO1 3/18/2019 10:56:57.477 AM IMonday 1.521.875 1,521.751 42.49 63.016 19.913 90.478
GEO1 3/18/2019 10:57:57.477 AM Monday 1,525 674 1,531.629 42 481 63.063 19.726 90.497
GEM 3/18/2019 10:58:57.477 AM Monday 1,935.935 1,536.958 42.473 63.109 20.013 90.516
GEO1 3/18/2019 10:59:57.477 AM IMonday 1,517.37 1,519.13 42.465 63.155 20.232 90.535
GEO1 3/18/2019 11:00:57 477 AM IMonday 1.528.547 1,529.658 42.456 63.202 20.065 90.554
GEO1 3/18/2019 11:01:57 477 AM Monday 1,529 736 1,524.135 42 448 £3.248 19.922 90.573
GEO1 3/18/2019 11:02:57.477 AM IMonday 1,517.794 1,525.652 42,439 63.294 19.955 90.592
GEO1 3/18/2019 11:03:57.477 AM IMonday 1.505.852 1,512.247 42.431 63.341 19.708 90.61
GEO1 3/18/2019 11:04.57 477 AM IMonday 1,519.556 1,521.107 42 423 63.387 20.054 90.627
GEO 3/18/2019 11:05:57.477 AM Monday 1,519.952 1,923.781 42.414 63.433 20.173 90.644
GEO1 3/18/2019 11:06:57.477 AM IMonday 1,523.877 1,508.615 42.406 63.48 19.949 90.662
GEO1 3/18/2019 11:07-57 477 AM IMonday 1.533.151 1,532.751 42.397 63.526 19.94 90.68
GEM 3/18/2019 11:08:57 477 AM IMonday 1,525.437 1,526.634 42.389 63.572 19.999 90.698
GEO1 3/18/2019 11:09:57 477 AM IMonday 1,523.269 1,518.825 42.381 63.619 19.862 90.716
GEO1 3/18/2019 11:10:57 477 AM IMonday 1.522 443 1,522.936 42.372 63.665 20.009 90.733
GEO1 3/18/2019 11:11:57.477 AM Monday 1,509.033 1,522.19 42 364 63.712 1963 90.75
GEO1 3/18/2019 11:12:57.477 AM IMonday 1,524.965 1,525.264 42.355 63.758 20.008 90.767
GEO1 3/18/2019 11:13:57.477 AM IMonday 1.511.918 1,508.629 42.347 63.804 19.621 90.784
GEO1 3/18/2019 11:14:57 477 AM IMonday 151961 1523788 42 339 63.851 19.749 90.801
GEO 3/18/2019 11:15:57.477 AM Monday 1,926.237 1,524.405 42.33 63.897 19.949 90.818
GEO1 3/18/2019 11:16:57.477 AM IMonday 1,532.863 1,525.036 42.322 53.943 19.886 90.835
GEO1 3/18/2019 11:17:57 477 AM IMonday 1.509.635 1,515.866 42.313 63.99 19.921 90.855
GEO1 3/18/2019 11:18:57 477 AM Monday 1,522 636 1,525.022 42 305 64.036 19.992 90.876
GEO1 3/18/2019 11:19:57.477 AM Monday 1,518.829 1,519.512 42.296 64.082 20.067 90.893
GEO1 3/18/2019 11:20:57.477 AM IMonday 1,527.32 1,526.332 42.288 64.129 20.043 90.91
GEO1 3/18/2019 11:21:57 477 AM Monday 1,515.018 1,516.249 4228 64.175 19.828 90.926
GEM 3/18/2019 11:22:57.477 AM Monday 1,906.233 1,506.149 42.271 64.221 19.684 90.943

0Slsoft.

PIWorld san rrancisco 2019

Discover

Operational data of an asset that is usable by

algorithms or Bl Tools!!
» Asset Context
« Data Alignment

* Asset Normalization

* Filtered on a Curtailment Event Type

* Filteredfor T>-273.15C

#PIWorld
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Select Data » Modify View > Publish

Target Configuration

Westeros

Run Mode
) Run Once

® Run on a Schedule

First Run
- |

Summary
v Shape and Matches
« There are 75 Matching Instances
Timeframe and Interval
» Your Start Time is *-1d
» Your End Time is *

» Your Time Interval gets an interpolated measurement Every 1
minute

LK_WindFarm

Discover

Select where you
want to publish

One-time bulk or
incrementally
push

0Slsoft.

Benefit from native integration to
AWS, Azure, Hadoop, and SAP HANA

PIWorld san rrancisco 2019
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Advanced Analytics Workflows are
lterative and Need SMES

... use technology that support this approach

& @

Discover Explore Implement

0Slsoft.
{g’ PIWorld san rrancisco 2019 #PIWorld  ©2019 OSlsoft | LLC 29



+ Create Asset View

Build 2 data view starting with

+ Create Event View

Build & data vie

+ Create
ing with Build a3
hur

A

Modify View

Edit this View
® Edit a copy of this View

LK_WindFarm:

Streaming View & Modify View
treaming view with a
martrart shana

Select Data > Modify View > Publish

(D Source Assets

Servel DFPIAFSERVERPRD M

Database

Power Generation cov

@) Assets

‘ (G | -
@ GEOe

) GE07

) GEO8

) GE09

@ GE10

» (D Black Wolf Wind Farm

» @ Deep Valley Wind Farm

» ) Eldorado Wind Farm

» (D) Grand Ridge Wind Farm

» ) White Bear Wind Farm

» 2 Wild River Wind Farm

» () windy valley Wind Farm

» @ vellow Creek Wind Farm
» D Wind Power Maintenance Crews
» D Windtopia

[TV PRrvE o hd
= —mE

Attributes [ 7 ro x ‘

O Select All

Madify existing data view

ﬁ ) oslsoit
PI World san rrancisco 2019

» & Active Power
& Apparent Power
& Apparent Power (calc)
BatchWindBinFilter
» 4 Bearing A Temperature
» 4P Bearing B Temperature
4 Bearing Shaft Temperature
Blade 1 Error

(- T - T - - T -

|| X Remove View

Remove selected view

x

[ Search Shape

To Asset Shape

4 @ Wind Turbine
& Active Power
& Apparent Power
4 Bearing A Temperature
4 Capacity
Operating Efficiency
& Rotor Speed

#,x
& x
& x
& x
#Sx
S x
#,x

 Matches
Found 75 Matches
» ©cEol
» @ cE0
» @cE0
» ) GE0T
» D GE0T
» @ cE0
» ©cEol
» @ cE01
» ) cE0T
» ) cE0
» (9 GEO2
» ) GE02
» ©cE02
» ) cE02
» ) GE02
» D GE02
» (9 GEO2
» ) GE02
» ©cE02
» ©cEo2
» ) cE3
» D GE03
» () GEO3
» ) GEO3
» §)cE03
» @ ceo3
» ) cE3
» D GE03
» () GEO3
» ) GEO3
» ) GED4

Explore

Adjust a new
view starting from
the previous view

#PIWorld
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Pl System integrates to a variety of advanced analytics components

business train algorithm
|.°- : intelligence Pt machine
—a tool o7 learning

data

~o messaging
warehouse hub
(G
______ Enterprise Operations Infrastructure
/'// \N. @\ ‘\"A l'l.,Q-é \\\ .‘-. l'l il ‘\ ?\' \.\\
Assets Automation Systems  Edge Devices / Sensors loT solutions

7 oSisoft
Pl\World san FRANCISCO 2019 #PIWorld  ©2019 OSlsoft, LLC



. s O
Takeaways

« Obtain quick value by providing data to experts
« Start small to de-risk advanced analytics projects

* Pl System enables you to accelerate your analytics with
context and normalization layered on top of raw operational data

Data Scientist Engineer/Operator General Manager
Investigate how See how PI Vision can Speak to our customers
Pl Integrators can give a full view of your about the value they
save you time processes and systems gain from Pl System
preparing data and checkout industry

tracks on Wednesday

g" 0Slsoft
PI World san rrancisco 2019 #PIWorld  ©2019 OSlsoft, LLC 32



SB1E8 KeA LEBOHA

DZlEKUJE Cl m TAPADH LEIBH

neU

sasPiAnAA. MISAOTRA ANAO =

NGIYABONGAu

TESEKKUR EDERIM * O B R I G A D O |J.S.I.U
= DANKIE rerima kasiH 5 DANKON TANK TAPADH LEAT 09
£ CNACUBO I MULTUMESC
S PAKMET CI3TE <5 FAAFETAI

GO RAIBH MAITH AGAT =
BJTATOOAPA GRACIAS <

TV BIATOJJAPAM =
TAK DANKE = < o

PIWorld =
THANKYOU

EYxAPIzTQ GRATIAS TIBI SGRAZIE

ESKERRIK ASKO

I HVALA XBANABAM
TE$EKKUR EDERIM

Al SALAMAT MAHALO |IA‘OE  TAKK SKALDU HA °< DI ou MESI

rRaumaT MERCI GRAZZ| mascatitn
HATUR NUHUN paAxMAT CATA L

CAM ON BAN
WAZVIITA

0Slsoft.

PIWorld san rrancisco 2019

= = HYHESTEVEL: T DAKUEM
0 SIPAS JIWERE Termakasn MATUR NUWUN
UA TSAUG RAU KOJ

TV BTATO[IAPAM
Ccnnoc

FALEMIN

#PIWorld  ©2019 OSisoft, LLC

33



Contact us for more information...

0Slsoft.

PIWorld san rrancisco 2019

Omar Siddiqi

osiddigi@osisoft.com

Systems Engineer
OSilsoft, LLC

Landry Khounlavong

[khounlavong@osisoft.com

Product Marketing Manager
OSlsoft, LLC

#PIWorld  ©2019 OSisoft, LLC
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DOWNLOAD
THE MOBILE APP

Search “OSlsoft” in yo

OSlsoft.
PlWorld



Pl ESRI
User Group Meeting

Parc 55 — Market Street room

Refer to mobile app for exact location and timing



INDUSTRY TRACKS
TOMORROW

Hilton and Parc 55

Refer to mobile app for timing and locations



TECHNICAL & DEVELOPER
TRACKS

TOomMOorrow

{2 >
%

/



PARTNER & PRODUCT EXPO

Today’s Expo Hours
12:30 — 6:00 PM




Leaving Hilton Lobby at 6:30 PM
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Buses & Walking Groups
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