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Where are we In the Pl System Introduction
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Landscape Crash
Course
Pl System & the Technical
Greater Crash Course
Operational Data on the PI
Landscape System
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Analytics

Asset

Monitoring

Intro to Asset
Monitoring and
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Introduction to
Analytics with the PI
System
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Where do | start?
or

Where are the quick wins?

) OSslsoft
ESPIWOrId somensure 20m SPWord st st e s



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

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

sAdHocDisplay  [JJ  Export

.‘\

— — Live KPIs for quick decisions
o et e P Know availability for the grid

Houston Power Plant
Cleveland Power Plant

¥ 5070 ‘ ’ J e Additional supporting data
e Big B ind Farm Asset-based data object
W-99.74% y :"' Black Mesa Wind Farm Y

= Black Wolf Wind Farm 42578

V-9974%

Drill down for granularity
Equipment-level visibility

Current Power Generation | Model

3/20/2019 3:20:32 PM 312012019 4:20:32 PM
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OSlsoft PowerGen Home  (read-only) (explor Asset: | F p

ia Power Plant+ ¥ |

®
3
i

Power Generation Fleet Status

3/20/2019 3:20:32 PM

7 0Oslsoft
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« AdHoc Display  [if] Export

“ \ PowerGen

Fossil Generation

Gross Vars

Philadelphia Power Plant

San Leandro Power Plant
Houston Power Plant

Cleveland Power Plant

Wind Generation

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

Bt

Black Wolf Wind Farm 42578 3,609.7

Solar Generation

Current Power Generation | Model

3/20/2019 4:20:32 PM
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@ Wind Farm Overview (explorer-mode) Asset: | Black Mesa Wind Farm V¥

[ é BlaCk Mesa Big Buffalo Wind Farm  Black Mesa Wind Farm  Black Wolf Wind Farm

0 New Display | m | | 0
« Ad Hoc Display BD Export

»

b \ PowerGen
v

: Power vs Forecast Operating Efficiency

Capacity Factor 62.166 Faumon 120
Farm Availability 66.667 - ( ‘l | P s
Turbines Installed 3 [lem I, | by |
Turbines in Production 3 v L

2,000

@

F1.500 A

A\ A 80

Ha.000,

Lsoo ¥

IEIROIBEGWMI &h 3212019 1:48:07 PM 22019 5:48:07 AM Bh

Turbines

Windspeed vs Forecast

5 Availabilit Availabilit Availabilit
ne sorre @ GEO6 700w @ GEO7 ™0
0 & [’

25
f
tas ~
la =

; M 24660\ 1.,
ir;' T Tt |

8 " i " " L " i .
':vzmm 5:48:07 AM & 2272019 1:48:07 PM

3/2/2019 5:46:07 AM -t 8h =
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TR
3272018 1:4607 PM.

| —_]
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3/2/2019 1:46:07 PM
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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 Pi Vision

]

Just learn to drag-and-drop

7 OSlsoft
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Events
Automatically refresh the list

® GEO5 2019-02-22 02:53:35

+ GE05 2019-02-21 23:28:19
B GEO05 2019-02-20 07:17:05
A GE05 2019-02-19 20:55:05
¥ GEO05 2019-02-19 19:18:35
© GE05 2019-02-19 06:11:35
< GE05 2019-02-11 07:35:49

O Edit Search Criteria

Attributes

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

Manufacturer: GE

Turbine: GEO5

[=] 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 >

(explorer-mode)

10m

I GED5 2019-02-20 07:17:05
E——

A_GED5 2018-02-19 20:55:05
—

¥ GEO5 2019-02-10 19:18:35
—

© NewDispiay | D |

©) GEO5 2019-02-19 06:11:35
——

& GED5 2019-02-11 07:35:49
——

L] GEO5 2018-02-11 06:00:19
— s

V' _GEQ5 2019-02-09 07:42:34
——

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

#PIWorld
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O Pl \;|sion

@

Events

Automatically refresh 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
@ GEO5 2019-02-11 07:35:49

£ Edit Search Criteria

Attributes

GEO5 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 mis

@ GE0S

OSlsoft

(expforer-mode)
1,600
11,400,

11,200

10m

W GE05 2019-02-20 07:17:05

A GE05 2019-02-19 20:55:05

¥ GE05 2019-02-19 19:18:35

@ New Display,
» Database

» Time Range

» Event Severity

» Event Name

Event Type

Event Atiribute

» Asset Name

v Asset Type
Wind Turbine

A |‘ MI‘]\ » Event State
N

|
M|
”' { ||‘|’MV

al

» Event Category

» Event Duration

» Number of Results

, * Search Mode

O GE05 2019-02-18 06:11:35
—

< GE05 2019-02-11 07:35:49
S

1 GE05 2019-02-11 06:00:19

V_GE05 2019-02-09 07:42:34
—

¥ GE05 2019-02-09 07:28:04

Ad hoc event comparison inherits event & asset struc ===

PlWorld cothensures 2019

Edit Search Criteria

v Event Type and Attribute Value

Wind Curtailment

» Event Comments

Power Generation

Last 30 Days

Selected

Any

Wind Turbine

» Event Acknowledgment

Number of Most Recent Events 50

Events Starting in Time Range

Return All Descendants

aopy |

| Reset | ‘ Cancel

enabling easy event comparison

#PIWorld
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Data Sources

BE0EEEESE

Collect

Pl Interfaces
&
Pl Connectors

OSlsoft

PlWorld cothensures 2019

Store & Enhance

]

Event Frames

O

Asset Analytics

D

Asset
Framework

©

Data
Archive

Pl Server

Cloud Services

Pl Integrators

EEE—

Visualization

Pl System Acceis

Deliver

Q Pl Cloud Connect

ArcGIS'

AAzu re

Business Analytics
SAP HANA
Amazon Web Services

Pl Vision

PI DataLink

Pl Manual Logger
Pl ProcessBook

Pl WebParts

</

|t RESI®

Business systems

#PIWorld  ©2019 OSlisoft, LLC
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Pl System Infrastructure
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Pl System Infrastructure

+ .l
) Enhance &
'K'“ g Contextualize
(0D}
c
'Z\: ° é Analytics %ﬂ
% g Pl Asset
O
a - €
ool
£
[ ] _
1)) o , ,
omm - | mp Pl Server

Isoft
#PIWorld  ©2019 OSlsoft, LLC 13



80-5.Net Volume pc.sypue T]-102 bc.z trigger ;

GEO1_A_DT s - zero DY-108 11199 GEO5_Ener : A Air Flow
o DC.SJ.C1.Z3.R3.PDUL.PF GEO1_A_DT ACO09.Power - 9y C1:14ATS cos °
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0_ENG_MODE_STS
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DailyTrigger FrqPrbCost_ER FT9001
45-2.Net Volume FT9001

DC.C2Z1.Pwr.Rippl RS001

FTgOOlGEOl CON € GEoLA,Dq'F’NO'SE

‘ AlarmTest.Input. . "
Floatgzl DC.SJ.SiteReal Tim
elTLoad.PR FT9001
oo 409510395 Wind Speed o o

QI-109 e or Coing Fan

DC.SJ.C1.Z1.R1.R
setl_output

k06.52.003.PWR
LADT  Ql-111¢maroscsnon
ctive Meters o O fic1001.C  94:GRDIDX.Pr

DC.Z1R 0_cMP_HDR_SUC_PR'

op |

FI-111 cEoLADT aso 02:F10L.C  odID Boiler-

AF_NOISE  P|-115 FR2001mc1z 209.Fuel Gas
DM-05:BW.R DY-101 mmm ASO AT40L bc swoin Flow

OSlsoft.
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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 14



Make raw data decision-ready

/ Total Power

Unit

% Uptime

Status Status Status

Overall
Efficiency

0Slsoft
Eﬁ-‘ Pi GOTHENBURG 2019 #PIWorld ©2019 OSlsoft, LLC



Pl System Infrastructure

&
o o 8
(&)
(0]
oo o Analytics
_A_ 3 yt OG
o Pl Asset
Rl RERIRS
(7))
@
(&)
ad | <
[
=
A _
vl o 2
omm - | Pl Server
L\
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Identify discrete events within continuous data streams

Simplify Data Analysis Compare Assets

Weekly Downtime Weekly Cumulative

(Instances) Downtime (hrs)
A : -
Ay 10 20 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

7 oslsoft
PlWorld cotHensURG 2019 #PIWorld ©2019 OSlsoft, LLC 17



Integrate with other systems

‘6\)3\'\13\.\@'1 & Anaa/
N\ Gon\ext Layer

Send data back to the Pl System

7 0Slsoft
PlWorld cotHensURG 2019 #PIWorld ©2019 OSlsoft, LLC 18



]

Event Frames

O

Asset Analytics

D

Asset
Framework

OSlsoft

PlWorld cothensures 2019

Pl Integrators

EEE—

gArcels

AAzu re

Business Analytics
SAP HANA
Amazon Web Services

#PIWorld  ©2019 OSlisoft, LLC
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Wind Turbine TimeStamp Day of the Week  Active Power  Apparent Power  Bearing A Temperature  Capacity  Rotor Speed DperatiEI

GEO1 3/18/2019 10:52:57.477 AM | Monday 1,517.787 1,523.764 42.523 62831  19.927 90.403

GEO1 3/18/2019 10:53:57.477 AM Monday 151878 1517.936 42515 62677 12039 90.421

GEO1 3/18/2019 105457477 AM  Monday 1,528 438 1527.098 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 10:56:57.477 AM Monday 1,521.875 1521.751 42.49 63.016  19.913 90.478

GEO1 3/18/2019 1057:57.477 AM Monday 1,525 674 1,531,629 42.481 63063  19.726 90.497 B I TOO | S & AI g O rlth m S

GEO1 3/18/2019 10:58:57.477 AM  Monday 1,535.935 1,536.558 42.473 63.109  20.013 90.516

GEO1 3/18/2019 10:59:57.477 AM  Monday 1,517.37 1519.13 42.465 63155  20.232 90.535 H I d d

GEO1 3/18/2019 11:00.57 477 AM Monday 1,528 547 1529.658 42.456 63202 20.065 90.554 eXp e Ct tl m e - a. | g n e ata.
GEO1 3/18/2019 11:01:57.477 AM | Monday 1,529 736 1524135 42.448 63248  19.922 90.573

GEO1 3/18/2019 11:02:57.477 AM  Monday 1,517.794 1,525.652 42.439 63294  19.955 90.592

GEO1 3/18/2019 11:03:57.477 AM Monday 1,505.852 1512.247 42.431 63341  19.708 90.61

GEO1 3/18/2019 11:04'57.477 AM ' Monday 1,519 556 1521107 42.423 63387  20.054 90.627

GEO1 3/18/2019 11:05.57.477 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 1508.615 42.406 63.48 19.949 90.662

GEO1 3/18/2019 11:07-57.477 AM | Monday 1,533.151 1532751 42.397 63526  19.94 90.68

GEO1 3/18/2019 11:086:57.477 AM  Monday 1,525.437 1,526.634 42.389 63.572  19.999 90.698 . . .

GEO1 3/18/2019 11:09.57.477 AM Monday 1,523.269 1518.825 42.381 63619  19.862 90.716 Data SC e ntl Sts & B usiness An alyStS
GEO1 3/18/2019 11:10:57 477 AM  Monday 1,522 443 1522936 42372 63665  20.009 90.733 .
GEO1 3/18/2019 11:1157.477 AM ' Monday 1,509.033 1,522.19 42.364 63712 19.63 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 636804  19.621 90.784

GEO1 3/18/2019 11:14'57.477 AM  Monday 1,519 61 1523788 42.339 63851  19.749 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

GEO1 3/18/2019 11:16:57.477 AM Monday 1,532.863 1525.036 42.322 63.943  19.886 90.835

GEO1 3/18/2019 1:17-57.477 AM Monday 1,509 635 1515.866 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 64.036  19.992 90.876

GEO1 3/18/2019 11:19.57.477 AM Monday 1,518.829 1519.512 42.296 64.082  20.067 90.893

GEO1 3/18/2019 11:20.57 477 AM Monday 1,527.32 1526332 42.288 64129 20.043 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

GEO1 3/18/2019 11:22:57.477 AM  Monday 1,506.233 1,506,149 42.271 64221  19.684 90.943

7 0Slsoft
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Time-series Data is Not Naturally Aligned or Contextualized

Turbine 1

Turbine 2

Time

OSlsoft

PlWorld cothensures 2019

Comm Failure

00,040 4 0 © ®© O 0000,9040°, 5pccd
000 09 00® o |- loe® g0 ®0 ®©g®00 900 @ g® BearingTemp
® - ® ® = ® & ® Oil Temp

Different data frequency

Out of Range — %

® (]
® @ © o © ¢ ® g ® o ©® ¢ g Speed
00 g0 ¢ g0 4 o° ® ®  Bearing Temp
@ @ Missing Data Oil Temp

Additional ...‘.....‘......

Wear Factor
Measure arra

v

#PIWorld  ©2019 OSlisoft, LLC
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Advanced Analytics Workflows are
lterative and Need SMES

... use technology that support this approach

&

Discover Explore Implement

7 osisoft
PIWorld cotHensurs 2010 #PIWorld  ©2019 0SlIso ft, LLC 22



Select Data > Modify View > Publish

Select Data > Modify View > Publish

HzmE DFPIAFSERVERPRD B T Asset Shape Beg | n from common
atabase . A Q .
Databa Power Generation = v Server DFPIAFSERVERPRD v n 0 m e n C I atu re & h Ie rarc hy
O fesets Database Power Generation oo
4 (@ Generation -

» () Equipment List

Discover

» (D Fossil Generating Station
» (D Matador 1 CCGT
» (D OSlIsoft Power

- Pick from measurements
o I that shape the model or view

» (D PowerCo
» (D) Solar Power Generation Fleet

4 (@ wind Power Generation Fleet

Edit Filters x

» (D Big Buffalo Wind Farm

4 (D Black Mesa wind Farm OA N
sset Name .
© ceon = | Filter based on
S similar assets
) GEO3 ¢ Asset Template [ | Search Derived Templates
) GE04 wind Turbine v
| © oeos ("] Asset Category
wind Turbine v
() Add Filter

O Select All #58

» 4 Active Power [ Y- L =R
& Apparent Power (i} # Blade3, Set Value
& Apparent Power (calc) (i ] 4 Capacity
BatchWindBinFilter (i) ircul
! OSlsoft.

PIWorld cotHensurs 2019 #PIWorld  ©2019 OSlsoft, LLC 23



Select Data > Modify View > Publish

+ Add Column Y Edit Row Filters
9 columna 1 Row Fil

Wind Turbine TimeStamp

GEO1 3/18/2019 10:52:57.477 AM

GEO1 3/18/2019 10:53:57 477 AM

GEM 3/18/2019 10:54:57.477 AM

GEO1 3/18/2019 10:55:57.477 AM

GEO1 3/18/2019 10:56:57 477 AM

GEO1 3/18/2019 10:57:57. 477 AM

GEMM 3/18/2019 10:58:57.477 AM IMonday
GEO1 3/18/2019 10:59:57.477 AM IMonday
GEO1 3/18/2019 11:00:57 477 AM Monday
GEO 3/18/2019 11:01:57.477 AM Monday
GEO1 3/18/2019 11:02:57 477 AM IMonday
GEO1 3/18/2019 11:03:57 477 AM IMonday
GEM 3/18/2019 11:04:57 477 AM Monday
GEO1 3/18/2019 11:05:57 477 AM IMonday
GEO1 3/18/2019 11:06:57 477 AM IMonday
GEO1 3/18/2019 11:07:57 477 AM Monday
GEMM 3/18/2019 11:08:57 477 AM IMonday
GEO1 3/18/2019 11:09:57 477 AM IMonday
GEO1 3/18/2019 1M:10:57 477 AM Monday
GEO 3/18/2019 11:11:57.477 AM Monday
GEO1 3/18/2019 11:12:57 477 AM IMonday
GEO1 3/18/2019 11:13:57 477 AM IMonday
GEO1 3/18/2019 11:14:57 477 AM Monday
GEO1 3/18/2019 11:15:57 477 AM IMonday
GEO1 3/18/2019 11:16:57 477 AM IMonday
GEO1 3/18/2019 M:17:57 477 AM Monday
GEM 3/18/2019 11:18:57 477 AM Monday
GEO1 3/18/2019 11:19:57 477 AM IMonday
GEO1 3/18/2019 11:20:57 477 AM IMonday
GEO1 3/18/2019 11:21:57 477 AM Monday
GEMM 3/18/2019 11:22:57 477 AM IMonday

I= Edit Value Mode

Interpolated Values
Every 1 minute

Start Time

*1d

Active Power

Apparent Power

Bearing A Temperature  Capacity  Rotor Speed

Operat

1,505.852
1,519.556
1,519.952
1,523 877
1,533 151
1,525.437
1,523.269
1,522 443
1,509.033
1,524.965
1511918
151961

1,526.237
1,532.863
1,509635
1,522.636
1,518.829
1,527.32

1515018
1,506.233

11,523,764

1,526.634
1.516.825
1.522.936
1,522.19

1,525.264
1.506.629
1,523.788
1,524.405
1.525.036
1.515.866
1,525.022
1,519.512
1.526.332
1,516.249
1,506.149

62877
62.924

19927
120,39

62.831

19.877
62.97 120,002
Row Filters

Add New Row Filter

String

Mull Values

T

‘90403 *
190,421
‘90.44
190.459

fon a7a

Include rows based on whether the contents of a column match a
string pattern

Include rows based on whether the contents of a column contain
certain digital values

Include rows based on whether the contents of a column contain
certain numeric values

Include rows where the contents of a column contain a value

Include rows where certain Event Frames are active

64.082

20.067 90.893
64129 20043 90.91
64175 19.828 90.926
64.221 19684 90.943

/ OSlsoft.

PIWorld cotHensurs 2019

#PIWorld

Discover

Various ways

to clean the
data

©2019 OSlsoft, LLC
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Create New Event Frame Row Filter

b GEOT 20190306 1231:16
» “H GEO1 2019-03-06 1231116
» “Y GEO1 20190306 1231:16
» 4 GEO1 20190306 123116
b 8 GEOT 2019-03-06 123116
» 4 GEO1 20190306 1231116
» " GEO1 20130306 1231:16
b GEOT 20190306 1231:16
» “H GEO1 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 20190306 23:42:32
» " GEO2 2013-03-06 11:56:46

» " 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
GEO6 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 2019-03-06 11:56:46

REN9 9N19NNK 1156 4K
4

Enter Event name or string match pe

| Event Tempiate v | | Wind Curtaiiment

© | Retated Shape Asset is any

Drag an element from the Shape Tree ko specify

x Shape Tree

@ wind Turbine

+ Add Event Condition

Drag an Event Frame from

Create New Event Frame Row Filter

| T | Enter Event name or string match p:

‘ Event Template ¥ ‘ |Wind Curtailment

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

3612019 11:31.5;

AB/2019 11°56:45 AM
ABI2019 11:56:46 AM
30612019 11:56'46 AM
/672019 11:56.46 AM
6/2019 11:56:46 AM
3/6/2019 11.56.46 AM
3/6/2019 11.56 46 AM
AB/2019 11:56:45 AM
AUBIN1G 115548 A4

» "H GE01 2019-03-06 12:31:16
» "H GEO12019-03-06 12:31:16

» "H GEO1 2019-03-06 12:31:16

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

30672019 12.06:46 PM

3/6/2019 12:06:456 PM
362019 12.06.46 PM
3/6/2019 12.06 46 PM
3/6/2019 120646 PM
URMN1G 170848 B1A

:
St

-

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

Add Event Condition

) wind Turbine

Event Frame

Select all data from a
particular event type

Related Asset

Start Time

End Time

GEO6 2018-08-15 19:43:21
GEO6 2018-08-15 19:43:21
GEO6 2018-08-15 19:43:21
GEO6 2018-08-15 19:43:21
GEO6 2018-08-15 19:43:21
GEO6 2018-08-15 19:43:21
GEO6 2018-08-15 19:43:21
GEO6 2018-08-15 19:43:21
GEO6 2019-03-06 11:31:52

CEQE 2040 02 0F 11-21-52

E0c.

8/15/2018 7:43:21 PM
8/15/2018 7:43:21 PM
86/15/2018 7:43:21 PM
8/15/2018 7:43:21 PM
8/15/2018 7:43:21 PM
8/15/2018 7:43:21 PM
8/15/2018 7:43:21 PM
8M15/2018 7:43:21 PM
3/6/2019 11:31.52 AM

L0040 4121 E2 AL

12/31/9999 11:53:59 PM
12/31/9998 11:59:59 PM
512@1.’9999 11:59:59 PM
512!31.’9999 11:59:59 PM
;12!31.’9999 11:59:59 PM
12/31/9999 11:59:59 P
112/31/9999 11:59:59 PM
112/31/9999 11:59:59 PM
(3/6/2019 11:41:37 AM

2UEI040 14-41-27 ALL

/ OSlsoft.

PIWorld cotHensurs 2019

Quickly preview events

after applying filter

#PIWorld

©2019 OSlsoft, LLC
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Row Filters x

Event Row Filter 1 i S Add New Row Filter
1 ' P i 1
. whether the contents of a column
Criter
ir R Filt r{
— Add Nnmeric Raw Filtar »
Relate Row Filters x
® Inclu ¥ I
O Inclu Numeric Filter 1 S Add New Row Filter DISCOVer
Include rows where all of these conditions are String Include rows based on whether the contents of a column
i match a string pattern
Bearing A Temperature = -273.15 Digital Include rows based on whether the contents of a column
contain certain digital values
4 Adc | Event Row Filter 1 S % Include mu|t|p|e
Numeric Include rows based on whether the contents of a column .
Criteria 1: Match Event Frames where contain certain numeric values fllteI’S to Clean
Event Template = Wind Curtailment data
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
0OSlsaft

PlWorld cothensures 2019 #PIWorld  ©2019 OSlsoft, LLC 26



Select Data > Modify View > Publish

+ Add Column Y Edit Row Filters Edit Value Mode Start Time End Time
9 columna 1 Row Fihars \E'f:::?\ii‘dd‘:‘:l.ms P | .

‘Wind Turbine TimeStamp Day of the Week  Active Power  Apparent Power Bearing A Temperature  Capacity  Rotor Speed DperatiEI
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 Monday 1,518.78 1,517.996 42 515 62.877 20.39 90.421
GEM 3/18/2019 10:54:57.477 AM Monday 1,528.438 1,527.098 42.507 62.924 19.877 90.44
GEO1 3/18/2019 10:55:57.477 AM IMonday 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 4249 63.016 19.913 90.478
GEO1 3/18/2019 10:57:57.477 AM Monday 1,525 674 1,531,629 42 481 £3.083 19.726 90.497
GEO1 3/18/2019 10:58:57.477 AM IMonday 1,5635.935 1,536.558 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
GEO 3/18/2019 11:01:57.477 AM Monday 1,929.736 1,524.135 42.448 63.243 19.922 90.573
GEO1 3/18/2019 11:02:57.477 AM IMonday 1,517.794 1,525.652 42.438 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
GEM 3/18/2019 11:04:57 477 AM IMonday 1,519.556 1,821.107 42.423 63.387 20.094 90.627
GEO1 3/18/2019 11:05:57.477 AM IMonday 1,519.952 1,523.781 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 Monday 1,533.151 1,532.751 42 397 63526 19.94 90.68
GEO1 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 63665 20.009 90.733
GEO 3/18/2019 11:11:57.477 AM Monday 1,909.033 1,522.19 42.364 63.712 19.63 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 Monday 1,519.61 1,523.788 42339 £3.851 19.749 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
GEO1 3/18/2019 11:16:57.477 AM IMonday 1.532.863 1,525.036 42.322 63.943 19.886 90.835
GEO1 3/18/2019 11:17.57 477 AM Monday 1,509.635 1,515.866 42313 63.99 19.921 90.855
GEM 3/18/2019 11:18:57.477 AM Monday 1,922.636 1,525.022 42.308 64.036 19.992 90.876
GEO1 3/18/2019 11:19:57.477 AM IMonday 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 42288 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
GEO1 3/18/2019 11:22:57.477 AM IMonday 1,506.233 1,506.149 42.271 64.221 19.684 90.943

0OSlsoft

PlWorld cothensures 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  ©2019 OSlsoft, LLC 27



= LK_WindFarm

= Discover

Select Data » Modify View > Publish

Target Configuration Summary
Westeros v Shape and Matches
» There are 75 Matching Instances Select Where yOU
Run Mode Timeframe and Interval Want to publlsh
Run Once « Your Start Time is *-1d
® Run on a Schedule : :::;ﬁ:;x::a:gm an interpolated measurement Every 1 H b |k
it R minute One-time bulk or
| incrementally

Publish
Cecur vy 5] it push

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

0Slsoft
PlWOI’|d GOTHENBURG 2019 #PIWorld  ©2019 OSlisoft, LLC 28



Advanced Analytics Workflows are
lterative and Need SMES

... use technology that support this approach

&

Discover Explore Implement

7 osisoft
PIWorld cotHensurs 2010 #PIWorld  ©2019 0SlIso ft, LLC 29



+ Create Asset View
Build a data vit

Build a streaming view with a

P—

tarting with Build a data vie:

Modify View

# ehana

Edit this View
® Edit a copy of this View

S Asset
LK_windFarm: @ Source Assets

4 Create Event View || + Create Streaming View | & Modify View
ing with

Madify existing data

Select Data > Modify View > Publish

|| X Remove View
W

Remove selected view

x

v [ Search Shape

S DFPIAFSERVERPRD

v

Database

Power Generation

@) Assets

Ke ‘ @ 6E0S
LK @ GEOe
LK | ) GE07
D GEOs
) GE09
@ GE10

» () Black Wolf wind Farm

» € Deep Valley Wind Farm

» ) Eldorade Wind Farm

» (3 Grand Ridge Wind Farm

» (2 White Bear Wind Farm

» D Wild River Wind Farm

» () windy valley Wind Farm

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

» A Navination Treac

Attributes

O Select All

» & Active Power
& Apparent Power
4 Apparent Power (calc)
BatchwindBinFilter

» 4 Bearing A Temperature

» 4 Bearing B Temperature

4 Bearing Shaft Temperature

=l Blade 1 Error

7 0Slsoft
i%" PlWorld cothensures 2019

(- T T - - T -

T Asset Shape

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

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

 Matches
Found 75 Matches
» @ cE0T
» @ cEo
» ) cE0
» D cE0
» D GE0T
» I GE0T
» @ cE0T
» @ cEo
» @ cE0
» @ cE0
» D GE02
» IGE02
» QcE02
» ) GE02
» @ cEo2
» @ GE02
» D GE02
» I GE02
» QGE02
» Q) cE02
» ©)cEos
» ) GE03
» D GE03
» I GEO3
» IGE03
» cE03
» @ cEo3
» B cE03
» D GE03
» I GEO3
» ) GED4

Explore

Adjust a new
view starting from
the previous view

#PIWorld ©2019 OSlsoft, LLC
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Pl System integrates to a variety of advanced analytics components

business
|.°. <" | intelligence : machine
— tool " learning
S (=
“re data
) warehouse

Enterprise Operations Infrastructure

S R
; B o

SN \ - =

:. ~ \ '- .‘ \\ \\\ %

= @ ' i !l®1§\ é ‘\: “_)
Assets Automation Systems  Edge Devices / Sensors loT solutions

7 OSlsoft
PI GOTHENBURG 2019 #PIWorld ©2019 OSlsoft, LLC
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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

7 OSlsoft
) Pl GOTHENBURG 2019 #PIWorld ©2019 OSlsoft, LLC
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Contact us for more information...

Carlos Villanua Fernandez
cvillanua@osisoft.com

Systems Engineer
OSlsoft Espaina SL

#PIWorld

©2019 OSlso ft, LLC
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mailto:lkhounlavong@osisoft.com

Questions?

Please walt for

the microphone &

State your
name & company

“) OSsisoft
i&" PlWorld cothensures 2019

Please remember to...

Complete Survey!

Navigate to this session in
mobile agenda for survey

=—
TO DOWNLOAD &

APP, SEARCH
OSISOFT

PIWorld

£ Download on the ETITON
@& AppStore P> Google Play
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Day 1 AFTERNOON TRACKS

=) - Enterprise Infrastructure

 Product Updates |
» Best Practices ‘,,.A“%}

- .
|

o




DOWNLOAD
THE MOBILE AP

Search “OSIsoft” in yo

. “ .

OSlsoft.
PlWorld



S350 «eA LEBOHA

TAPADH LEIBH AU
DZIEKUJE Cl vy asPIANAA. MISAOTRA ANAO =

NGIYABONGA 5
seirean 2 OBRIGADO &b 3

AT

= DANKIE reriMakasiH 5 DANKON Tank TAPADH LEAT Wi
- MULTUMESC
B oo e i < FAAFETAI
2 PAKMET CI3lE PI W | zcI
GO RAIBH MAITH AGAT 2 orld g RIS

z 9188 HVALA XBAJIA BAM
Bﬂ:;ﬂgzl r((-J)R/;(I:DI:I\i s THAN KYOU Tesexxuor eperim
AAPAMZ owce  EvxaPIETQ GRATIAS TIBI S GRAZIE

L ﬁAEI\JEECZI Atil SALAMAT MAHALO IA‘OE TAKKSKALDUHA & Dl OU MES|
|— S - RSy q v
RAHMATHATUR o GRAZZ| pakkartr o 5”75‘&9:‘3(1\*1/7-: DAKUJEM
PAXMAT CATA & 51pAS JI WERE  Termakast MATUR NUWUN

CAM ON BAN Z UATSAUG RAU KOJ
WAZVIITA g EIT/‘?SEO}JAPAM
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