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OSlsoft: Self-Service Analisis para las Operaciones

Operaciones
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"... teniamos cero visibilidad de
datos de operaciones de planta,
por lo que las decisiones se
tomaban sin datos que las
respalden”.

- Cliente, antes de tener acceso
a los datos operacionales

Solucion de Compromiso
Esfuerzo de acceder a

los datos
VS
Experienciay
Conocimiento
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¢, Como pueden estas preguntas ser respondidas rapidamente?

. B . Gerente de planta
S Y "¢Cual es el factor de
# / capacidad actual?”

- @ Operador de la planta
4wy ¢Qué ocurre durante el
"~ recorte de la turbina?"

Cientifico de datos
“¢, Podemos predecir e
un activo?" '
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¢, Como pueden estas preguntas ser respondidas rapidamente?

~y . Gerente de planta
o= Y "¢ Cual es el factor de
« / capacidad actual?”

Lo

Obstaculos e Opergdor de la planta ‘
— "”y’ * “¢ Que ocurre durante el \

« Nomenclatura poco f@miliar,. = recorte de la turbina?"

Distintas versiones de > =P LR
equipos 1 £ Cientifico de datos

| “¢, Podemos predecir e
Alcances variados

un activo?"
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Gerente de planta
"¢; Cual es el factor de
capacidad actual?”

OSisoft PowerGen Home  (read-only) (explorermode) Assel | Philadelphia Power Plant+ ¥ + Ad Hoc Display Eﬁ Export

Gross MW | Gross Vars KPI's en vivo para decisiones
Philadelphia Power Plant : s e
San Leandro Power Plant rapldas
p——— Conocer la disponibilidad de la red

Cleveland Power Plant

Datos adicionales de soporte

W -99.74% . .
Objetos basados en activos

4 | Farm Availal

‘_‘7 Big Buffalo Wind Farm
Black Mesa Wind Farm

-99.74% 7 i i
v Y Black Wof Wind Fam Drill Down para granularidad
Wooo7a%| — Visibilidad a nivel de los equipos

! Current Power Generation | Model

NX2000

312072019 3:20:32 PM 312012019 4:20:32 PM

oSl © Copyright 2019 OSlsoft, LLC

@

\




. Gerente de planta
=9 "¢, Cual es el factor de
} capacidad actual?”

O ;'Iivision e | m | | 2

@ Wind Farm Overview (explorer-mode) Asset: | Black Mesa Wind Farm V¥ + Ad Hoc Display Ea Export

Normalizacion de Mediciones 8 <« Black Mesa sigsufialo Wind Farm  Black Mesa Wind Farm  Black Wolf Wind Farm
Comparacion de las diversas i

- Power vs Forecast Operating Efficiency
Capacity Factor 62.166 Fa a5

mediciones de Turbinas e oo

Turbines Installed 3

Turbines in Production 3

Prevision a longo de la historia
Combinar conocimientos y
modelos

Turbines

Diferentes sitios mismo imidspoot GRS » , il
- ® GEO05 557 @ GEO6 *‘“?5'3“:““ ® GEO7

Dashboard '
Misma vista para todos los m m ﬁ
e 24.662 34.631 34. 48

parques edlicos

3/2/2019 5:46:07 AM < 8h > Now 3/212019 1:46:07 PM
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_I22A|§I§j_est]:_|..PfOb|emS Thoad PR £To001 Anacortes Refinery.Alkylation.Asset B737 F(G117 pcTimeLoad
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02F104 CD: 80-13.Net 0_CMP_HDR

94:BW.R TI-101 1-13.Net
Féﬁggsf% 185.T Vvolume DY-131

-lemp Bo4s_Fco7s
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fic1001.C GE02_OT

Rate

FI-101 bf5eldid- N 1-8.Net
DC.CH.DCE FIC- 39c9-4b5b»eb3d3— BO!E! sz?wg'Fk@'Lo'SE GEO5_ES T Volume

172:210 GEO1_DT _,ceo5ta3a26 1-16.Net Volume
FI-121 AF_FLOWS3 A e o | ‘|[®]|‘ CB1992_MS 03LBA32CTO
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A Horiz GEO01_DT GEOZ_Energy WR

DY-131:166 GE01_TD

- FI-101 fic1001.C FR5001 o TI-145
Boiler-334.Feed Rate - Ic . fasttag FR2001
FT9001 FeedBin.Cmt TI-178

Volume
02F102.1HR gGEo3 FI-111 027100 403511195_Wind = GE04_OS
AVG AF_FLOW3 02:T103 Speed DailyTrigger FrqPrbCost_ER FT9001
BGTOO]— ACEDemo.Unit1.0utput 45-2.Net Volume FT9001

DC.C2Z1.Pwr.Rippl "%
‘AF_NOISE

GEO01_CON € GEO01_A_DT

AlarmTest.Input. e 53 sjteReal Timel
Float32.1 TLoad.PR FT9001

Ge01_0T 409510395_Wind Speed
QI-109ces: or Cooling Fan DM-05:BW.R

DC.SJ.C1.Z1.R1.R
k06.52.003.PWR

: 1_A_DT QI-lllFlna\PmduclEm.Qn

fic1001.C .

02:F101.C 94:GRDIDX.Pr
odID Boiler-

FR2001 Tic-121 209.Fuel Gas

PI-111 TI-178 B352_W778
facility_output 0_CMP_SVLV_PCT
AT401 02F104 CD:F161

FIC-144  Geos status
02F100 fasttag 02:F101.C,

AQUA2-SI005.PV GE02_Energy
0_ENG_MODE_STS
FI-151  027103.Q TI-178
DC.Z1R o_cwp_HoR_suc_pr@SSetl_output
Active Meters

FI-111 GEO1_A_DT aso

biows PH5DY-101

FT9001

Datos operacionales no estan
naturalmente estructurados

Weather
Conditions

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

Low: 57 F

Wind: 8 mph/N

| “ Cémo?

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
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Elements GEO5

¢4 Elements ~ || General Child Elements Aftributes Ports Analyses Notification Rules Version
E- (9 Generation
[ (9 Equipment List ‘ Filter oo~ ‘
- (3 Fossil Generating Station
- (9 Matador 1 CCGT " ¢t @@L Name & Value @ ‘
- (9 OSlsoft Power =l Category: <None>
- (3 PowerCo -~
- (3 Solar Power Generation Fleet B ot e
= (3 Wind Power Generation Fleet =] Category: Availability
_____ g g:gciuJ:;Z z::j ::z =l Category: Electrical Measurements
-------- 9 GEO1 =| Category: Events
........ 9 GE02

=

- - ) =| Category: Gearbox
........ Eﬁ
Defl n I r u n ........ o gggi =] Category: Generator
I e n u a.. e CO m l:l n ........ d o = Category: Identification
g J : =] Category: Location

y u n m Od e I O d e """"" Eﬁ GEO8 =] Category: Mechanical Measurements >
R R e d P =] Category: Met
activos

]
m
o
]
H B

(]
m
o
N
H ®H

2
(]
m
[
o
[E3)

- (3 Black Wolf Wind Farm "] Category: Nacelle
- (3l Deep Valley Wind Farm = :
- (9 Eldorado Wind Farm =| Category: Power Active
- (3 Grand Ridge Wind Farm =] Category: Power Expected
- 3 White Bear Wind Farm - _
Fo- ¢ Wild River Wind Farm v |||E =l Category: Status

(7 Elements =] Category: Thermal

== Event Frames = Category: Tower

1] Library

== Unit of Measure

A Contacts
% Management

111 Attributes

(& 0Sl © Copyright 2019 OSlsoft, LLC
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GEO5

General Child Elements Attributes Ports Analyses Notification Rules Version
Group by: [v] Category [ | Template

Filter P~ ‘ Name: ‘Capacity ‘
# ¢ @98 Name 4 Value @ ~ Description: ‘ ‘
B =l Category: Identification Properties: <None>
B ~. Gearbox Serial Number 4800000-0000-0 Categories: ‘Generatc—r;status =
= ~. Gearbox Type WindEnergy Default UOM: percent
] ~! Manufacturer GE Value Type: Double I d e ntlfl Car
L ~ Model 1.5 cSCWE Value: 125.664 % | . b
] —. Power Rated 1000 kw Data Reference: PI Point atrl UtOS . ?
= —1 Serial Number MO000000 Display Digits: ‘—5 ‘ I nfo rm aCI O n
F A —1 Turbine Name WTGO05

auxiliar para un
\\DFPIServerPrd.osisoft.ext\GE0D5_Capacity;UOM="%"
] — Latitude 36.17 @ b mOdeIO de

| —. Longitude -106.06 ° aCtIVOS

i} —. Wind Farm Black Mesa Wind Farm

L

B =l Category: Location

2]

=] Category: Mechanical Measurements

=

=] Category: Met

2]

=] Category: Nacelle

2]

& Category: Power Active

=

= Category: Power Expected

m
|

& Category: Status

= /.(;‘/W 25.664 %

] &% Operating State Load Shutdown

@ OSl=of, © Copyright 2019 OSlsoft, LLC




Library

-------- (% Station

-------- % Steam Turbine

-------- % Steam Turbine Template
-------- (% Substation

-------- g test_trait

-------- % TestFormulaTemplate

........ I]ﬂ Tracker

-------- % TrackerMaster_ERCAM

-------- % Transformer

........ % TRTemplate

-------- (% Turbine

-------- (% Turbines

-------- £ Unit

-------- % Unit Template

-------- % USGS_RiverDataTemplate
-------- % Wind Farm Fleet

-------- (% Wind FarmTemplate

-------- % Wind Turbine

-------- (% Windtopia Wind Farm Fleet
-------- (% Windtopia Wind Farm Template
-------- (% Windtopia Wind Turbine
B "E Event Frame Templates

- % Model Templates

- 4% Transfer Templates

- @& Enumeration Sets

- +*, Reference Types

[+ [ Tahles

(7 Elements

—= Event Frames

-J Library

=T Unit of Measure

84 Contacts

Wind Turbine

General Aftribute Templates Ports Analysis Templates Notification Rule Templates

‘ Filter

‘I i€ R Name

4| Description

Default Value @

H HEH B EH
(e | |

o

& Category:
=) Category:
& Category:
& Category:
= Category:
= Category:

B =l Category: Identification
—m Gearbox Serial Number
—m Gearbox Type
—m Manufacturer
—m Model
—m Power Rated

—m Serial Number

4 —m Turbine Name
B =l Category: Location
— Latitude
—m Longitude

—m Wind Farm

Mechanical Measurements
Met

Nacelle

Power Active

Power Expected

Status

<7 Capacdity

<% Operating State

4800000-0000-0
WindEnergy

GE

1.5 csCWE

1500 kW
MO00000

WTG

OO
OO

0 %

Group by: [v] Category [ | Template

Name: |Capacity
Description: |

Properties: <None>
Categories: | Generator;Status
Default UOM: percent

Value Type: Double

Default Value: |O Y%

Data Reference: PI Point

Display Digits: |'5

Settings...

\\DFPIServerPrd.osisoft.ext\%Element%_Capacity; UOM="%"

Usar templates para la consistencia a traves de diversos activos

(@ osi-o.
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Configurar
calculos de
sumarizacion para
asegurar
consistencia en la
jerarquia

a "\DFPIAFSERVERPRDYPower Generation - Pl System Explorer

Eile Search \iew Go Jools Help

ﬂ Database E Query Date - ® ﬁ 0 Back &) ﬂ{ Check In %3 + LE] Refresh | & New Element - Search Elements Fe "|
Elements Black Mesa Wind Farm
¢ Elements General Child Elements Attributes Ports Analyses Notification Rules Version
:L' Generzlion Name: | Active Power Rollup
— (3 Equipment List oo
i~ (3 Fossil Generating Station s = O B | Name escription:
e~ @ Matador | CCGT 3 i
I ategories:
i @ OSlsoft Power # nm @  Active Power Rollup : _
§- @ PowerCo [ @  Daily Energy alysis Type: Expression ‘@ Rollup Event Frame Generation SQC
I~ (@ Solar Power Generation Fleet @ n f6d  Farm Power Forecast (1 Day)
=~ @ Wind Power Generation Fleet
. Fi Pow F st (1h
5 @ Big Buffalo Wind Farm O = fed  Farm Power Forecast (1h)
(9 Black Mesa Wind Farm
i— & GEO1
I @ GE02
|- & cE03
|- & GE4
|- @ cEos
L @ ceoe 5 .
- & cEo7
E— & GE08
i_ & GE09 Rollup attributes from Sample Child Element: | GEO1 ~ | Group By:
— @ GE10 o Child elements of Black Mesa Wind Farm This element - Black Mesa Wind Farm .
(¥ Bladk Wolf Wind Farm : N Name ~
& Deep Valley Wind Farm To select attributes set criteria below Ty

(9 Eldorado Wind Farm

9 Grand Ridge Wind Farm
@ White Bear Wind Farm
9 Wild River Wind Farm
9 Windy Valley Wind Farm
+— 3 Yellow Creek Wind Farm

Attribute Name:
Attribute Level:
Attribute Category:
Element Category:
Element Template:

Active Power

Root Level

Apparent Power
Apparent Power (calc)
BatchWindBinFilter

Bearing A Temperature

Bearing B Temperature

f @ Wind Power Maintenance Crews Bearing Shaft Temperature
b~ @ Windtopia Select the function(s) to write to an attribute Blade 1 Error
9 Wavigation Trees
& PI Data Archive Function Output(s) Value At Eval Value At Last Blade 2 Error
+— @ Transmission and Distribution | Sum Farm Total Powe Blade 3 Error
i?;-_'— 9 Weather A Blade Total Error
£, Element Searches verage Blade1, Actual Value
Minimum Blade, Set Value
Maximum Blade2, Actual Value
Blade2, Set Value
Count
Blade3, Actual Value
Median Blade3, Set Value
Population standard deviation Capacity v
iy £ »
Event Frames Sample standard deviation
|w Library Show more attributes (Showing 111 of total 111 attributes: 1 it
Fﬂ Unit of Measure
Y =7 Scheduling: ‘e Event-Triggered Periodic T
& Management Trigger on | Any Input @ Connected to the Pl Analysis Service.

OSl:-ot,
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O PlViSIOI"I K9 e ks | m

@ Wind Farm Overview (explorer-mode}  Asset: : Black Mesa Wind Farm Y|

O O ¥ @ &y x[O]v Edit Collection Criteria v

v Database Power Generation

;-

< Black Mesa Big Buffalo Wind Farm  Black Mesa Wind Farm  Black Wolf Wind Farm 9 Power Generation .

v Search Root Generation'\Windtopia'Black Mesa Wind Farm

Generation\Windtopia\Black Mesa Wind Farm

P = Power vs Forecast Operating Efficiency
apacity Factor 4
pachy L it i L Return All Descendants
Farmm Availability 66.619 - A f -
Turbines Installed 3 LA i " : || 232 J 3 » Asset Name
Turbines in Production 0 4= -
v Asset Type Selected
Asset Type
Windtopia Wind Turbine v

Asset Aftribute

» Asset Category
» Number of Results 16

» Asset Order Ascending

Windspeed vs Forecast
Availability
10.022 %

Availability
951 %

4
® GEO6 ® GEO07 525~
a0 B g @, = o

/ Capacity (%]

[ 35.089

Capacity (%

25.664

Tableros basados en contexto y en estructura para |la consistencia vy la reutilizacion

(& 0Sl © Copyright 2019 OSlsoft, LLC
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¢, Como pueden estas preguntas ser respondidas rapidamente?

. B . Gerente de planta
S Y "¢Cual es el factor de
# / capacidad actual?”

- @ Operador de la planta
4wy ¢Qué ocurre durante el
"~ recorte de la turbina?"

Cientifico de datos
“¢, Podemos predecir e
un activo?" '

© Copyright 2019 OSlsoft, LLC



¢, Como pueden estas preguntas ser respondidas rapidamente?

~ t Gerente de planta
_;: "¢,Cual es el factor de
capacidad actual?”

- . £
W [
= J

ke

Obstaculos ‘3. Operador de la planta ‘

i ?'v',a’ * “; Qué ocurre durante el \
Eventos ocultos en |UJO e datosecorte de la turbina?"

|dentificacion de mediciones relevantes R
- s Y B Cientifico de datos

un activo?"

© Copyright 2019 OSlsoft, LLC




Operador de la planta
“¢,Qué ocurre durante el
recorte de la turbina?"

O Ppivision © Newbispiey | [ |
@ Wind Farm Overview (explorer-mode) Asset: | Black Mesa Wind Farm ¥ & Ad Hoc Display

[ < Black Mesa sigBufialo Wind Farm  Black Mesa Wind Farm  Black Wolf Wind Farm s ) Pavrerass Comenazar el analisis a nivel del

i sitio
i Apalancamiento visual del
Turbines Instalied 3

Turbines in Production 3 : C o 2 : -"I A ; ! 1 [ { ConteXtO

Power vs Forecast Operating Efficiency
120

[as00

Capacity Factor 62.166

V2018 14ETT P

Turbines

Windspeed vs Forecast

0 P w

n, T X 1 s - 2 i)
1 Capacity (% @ . Capacity (% lmm
o 24662 o 34.631 ‘ . 34.483 100

w P w

Availabil Availabilit Availabilit
@ GEO05 Y3 @ GEO06 ™™ @ GEO07 "o
0 %0 0 i

3/2/2019 1:46:07 PM
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Operador de la planta
“¢,Qué ocurre durante el
recorte de la turbina?"

ion @ New Display | m |

Events {expiorer-mode)

1,600
Automatically refresh the list

1,400
® GE05 2019-02-22 02:53:35 1,200
# GEO05 2019-02-21 23:28:19
B GEO05 2019-02-20 07:17:05

A GEO05 2019-02-19 20:55:05

Comparacion de eventos por el

operador ¥ GEO05 2019-02-19 19:18:35
O GE05 2019-02-19 06:11:35

NO neceSita de un eqUipO © GEOS5 2019-02-11 07:35:49

central para comparar los datos _ [pemssmm onena
Attributes I

., , . GEO05 2019-02-10 00:50:19
Comparacion rapida de eventos iformation
s Manufacturer: GE

Busqueda de eventos de mayor -

d u ra Cioln Wind Farm: Wild River Wind Farm
Power

Active Power -2 0179 kW
Avg Active Power: -8.1255 kW

Insights sin codigo

Sélo necesita arrastrar y soltar

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 >

Avg Expected Power: 1,372.9 kW —

B GE05 2019-02-20 07:17:05
I

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

¥ GE05 2019-02-19 19:18:35

O GEO05 2019-02-19 06:11:35

© GE05 2019-02-11 07:35:49

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

¥V GE05 2019-02-09 07:42:34

% GEO05 2019-02-09 07:28:04

(@ osi--.
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Los Flujos de Datos No Contienen Eventos Discretos por Defecto

Simplificar Analisis de Datos Comparar Activos
Weekly Downtime Weekly Cumulative
%\/ (Instances) Downtime (hrs)
| z —— . ;
- . B 22 -
Comparar Eventos Descubrir Relaciones entre Eventos
Running XYZ Downtime
Name Max
EF1 122.47
EF2 112.73
EF3 98.61
_ EF4 125.24

I
(& OSl=oi, © Copyright 2019 OSlsoft, LLC



Elements GEO5

5 Elements ~ || General Child Elements Attributes Ports Analyses Notification Rules Version
- (§1 Generation

B @ Equi  List Name: Turbine Curtailment
£ quipment Lis
[ (3 Fossil Generating Station & @ Name Backfilling Description:
B (9 Matador 1 CCGT Categories:
gories:
b @ OSisoft Power foo Apparent Power (/]
- (3 PowerCo féd  Gearbox Temperature Average Analysis Type: Expression Rollup & Event Frame Generation ele
- (3 Solar Power Generation Fleet H  High Temperature Event Create a new notification rule for Turbine Curtailment

= (3 Wind Power Generation Fleet
(¥ Big Buffalo Wind Farm .
= (9 Black Mesa Wind Farm f'§<) Production Delta

-~ (3 GEO1 H  Turbine Curtailment DeCid ir u n
J disparador

- (9 GE04

féd Power Factor

Q0P 9V
E B B B E B E
SO0

3 GED5 Generation Mode:  Explicit Trigger Event Frame Template:  Wind Curtailmer > Functions Z - Z
6gico y qué
=i Add.. fons i i

Add... Evaluate Insert functions into the expression Reload
S oron v | Reload .
- (9 GE09 Name Expression True for Severity All " m e d I r
-~ (3 GE10 & Start triggers

[ (9 Black Wolf Wind Farm Abs A

bl (9 Deep Valley Wind Farm StartTrigger |'Operating State' = "Feathering Position” 5 minutes | None | Acos d u rante el

- (@ Eldorado Wind Farm A A

H- {3 Grand Ridge Wind Farm Abs (number x)

E g mn:enﬁear\,\\p’\flndd'farm v Return the absolute value of an integer or real number. eve n to

o 1 ver 1 Arm

Example: Abs(-2.2) [Returns 2.2]
) Elements
=={ Event Frames
i Library Advanced Event Frame Settings... « Attributes
= Unit of Measure
Scheduling: (e Event-Triggered Periodic

8 Contacts = 99
%& Management Trigger on  Any Input @ Connected to the PI Analysis Service.

GE05 Modified:2/3/2019 5:57:56 PM Owner:system Version: 1/1/1970 12:00:00 AM, Revision 16

@ OSl:ofi. © Copyright 2019 OSlsoft, LLC




Marcar eventos
consistentemente
sobre el mismo tipo
de activo y guardar
las mismas
mediciones

Library

-------- b5 Solar Tracking
-------- & SRS HP Drum Level Event
........ '_IE' TIME.Day
-------- = TIME.HOUR
-------- & Unit Shutdown
-------- |—@' Unit TIME.Day
-------- & Unit TIME.Hour
........ |—@I Unit Trip
-------- & UnitProcedure
-------- 5 WeatherDay
-------- 5 Wind Curtailment
-------- & Windtopia Auto Stop
........ F& Windtopia High Gearbox Temperature
........ & Windtopia High Turbine Temperature
........ |—@| Windtopia Wind Curtailment
[ % Model Templates
[ 4% Transfer Templates
- @ Enumeration Sets
- 7, Reference Types
[ [ Tables
-------- = Table Connections
=2 ] Categories
- @] Analysis Categories
=] Attribute Categories
@] Element Categories

| Matificatinn Dula Catannriac

Wind Curtailment
General Aftribute Templates

‘ Filter

‘i i B Name

&/ Description

Default Value

B & Category: Information
—m Manufacturer
— Turbine

—m Wind Farm

B =l Category: Power

;@Adjvepowef

(,E Avg Active Power
&7 Avg Expected Power
&7 Expected Power

B =l Category: Production

&% Operating State

<& Production Delta
<% Production Loss
<7 Wind Speed

(7 Elements

== Event Frames

id Library

=3 Unit of Measure

& Contacts

0 kw
0 kw
0 kw
0 kw

0 kW
0 kwWh
0 m/s

(@ osl:oi.
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IP Turbine
General Child Elements Attributes Ports  Analyses Notification Rules Version

Name: |IP Turbine
o 8B @ Name Backfilling Description: l
o m S0 1P Turhine (/) Categories:
Analysis Type: @ Expression Rellup Event Frame Generation SQC
| Add 2 new variable Evaluate > Functions
Name Expression Qutput Attribute e .
Insert functions into the expression
HotRHtemphve Avg( "HotRHTemperatureN', ‘HotRHTemperatures') HotRHTemperaturedvg
All Al
Hot RHtmpAvgDegC Convert( 'HotRHTemperatureAvg',"°C") Map fEct A
HotRHPressivg Avg( ‘HotRHPressureN', '"HotRHPressureS' )+'Atmosphericpressure’ HotRHPressuredvg LastValue
1 LCase
HotRHPressKPa Convert('HotRHPressureAvg', "kPa") Map Left
HRHEnthalpy Steam_HPT(HotRHPressKPa, HotRHtmpAvgDegC) HotRHEnthalpy Len
LinRegr
HRHEntropy Steam_SPT(HotRHPressKPa,HotRHtmpAvgDegC) Map Log
IPOTempAvg Avg('IPTurbineOutletTemph', 'IPTurbineOutletTemps') [PTurbineQutiet TampAvg Log10
1 Logbase
IPOTempDegC Convert(‘IPTurbineQutletTempAvg',"°C") Map » LTim
IPOPresAvg Avg('IPTurbineOutletPressN’, "IPTurbineOutletPressS' )+ Atmosphericpressure’ [PTurbineOutletPressAvg :apnata
ax
IPOPresskPa Convert{'IPTurbineQutletPressAvg', "kPa") Map Median
Mid
IPOEnthalpy Steam_HPT(IPOPressKpa,IPOTempDegC) Map i
S in
IPTisentrpEnthalpy Steam_HPS(IPOPresskKPa,HRHEntropy) Map Minute
Mad
IPTEFF { (HRHEnthalpy-IPOEnthalpy)*1e@)/(HRHEnthalpy-IPTisentrpEnthalpy) [PTurhineEf P
v
Abs(number x)
Return the absolute value of an integer or real number.
w Attributes

Trigger on  Any Input

Scheduling: ‘e Event-Triggered

Periodic

=

@ Connected to the Pl Analysis Service.|

O Chorffgueaarcaiteldescompleperendrapgpoeisdal

@ OSl:-ot,
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O Isl "\}ision

N
®

Events

Automatically refresh the list

® GE05 2019-02-22 02:53:35
+ GE05 2019-02-21 23:28:19
B GED5 2019-02-20 07:17:05
A GED5 2019-02-19 20:55:05
¥ GE052019-02-19 19:18:35
O GED5 2019-02-19 06:11:35
@ GE05 2019-02-11 07:35:49

O 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 m/s

D GE05 >

(explorer-mode)
1,600
-1,400

-1,200
L3000
figoq
600

400

10m

Production Delta (kW) X

[0 ~

-200 h‘ A
L4009

--600

20D

“H1,000

#41,200

--1,400

-1,600 .
10m

W GEO5 2019-02-20 07:17:05
I

A GEO05 2019-02-19 20:55:05

¥ GEO05 2019-02-19 19:18:35

O GEO05 2019-02-19 06:11:35

© GED5 2019-02-11 07:35:49

] GEDS5 2019-02-11 06:00:19

¥ GE0S 2019-02-00 07:42:34

¢ GEO0S5 2019-02-08 07:28:04

» Database

€ New Display | F1l |

» Time Range

» Event Severity

» Event Name

v Event Type and Attribute Value

Event Type
Wind Curtailment

Event Attribute

» Asset Name

v Asset Type
Wind Turbine

» Event State

» Ewvent Category

» Event Acknowledgment

» Event Comments

» Event Duration

Edit Search Criteria

Power Generation

Last 30 Days

Selected

Any

Wind Turbine

» Number of Results Number of Most Recent Events 50

» Search Mode Events Starting in Time Range

| Return All Descendants

| Apply | | Reset |

| Cancel

Comparacion de eventos ad hoc hereda la estructura de eventos y de
activos y asi permite la comparacion facil de eventos

(@ osi-o.
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¢, Como pueden estas preguntas ser respondidas rapidamente?

. B . Gerente de planta
S Y "¢Cual es el factor de
# / capacidad actual?”

- @ Operador de la planta
4wy ¢Qué ocurre durante el
"~ recorte de la turbina?"

Cientifico de datos
“¢, Podemos predecir e
un activo?" '
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¢, Como pueden estas preguntas ser respondidas rapidamente?

8. B Gerente de planta
= Y "¢;Cual es el factor de
« / capacidad actual?”

"
Ay

Operador de la planta \
/"¢ Qué ocurre durante el \

i

 entre 163 fluiesort@atesla turbina?"
7 s

Diversos modelos de equipos y mediciones

Obstaculos

Ninguna relacion fis

. Cientifico de datos
“¢, Podemos predecir e
un activo?"

Sin nomenclatura estandar
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Algoritmos y herramientas de Bl esperan datos limpios y alineados

Wind Turbine TimeStamp Day of the Week Active Power Apparent Power Bearing A Temperature Capacity Operating Efficiency Rotor Speed

GEO 3202019 2:31:12.759 PM Saturday -0.001 4233 35.764 36.026 91.943 0.404
GEO1 3/2/2019 2:32:12.759 PM Saturday -0.001 4237 35.757 36.026 91.734 0.465
GEO 3/2/2019 2:33:12.759 PM Saturday -0.001 4242 35.751 36.026 91.555 0.162
GEO1 3/2/2019 2:34:12.759 PM Saturday -0.001 4246 35.745 36.026 91.436 0.157
GEO1 3/2/2019 2:35:12. 759 PM Saturday -0.001 4.25 35.738 36.026 91.274 0.287
GEO1 3/2/2019 2:36:12.759 PM Saturday -0.001 4254 35.732 36.026 91.124 0.377
GEO 3202019 2:37:12.759 PM Saturday -0.001 4258 35.726 36.026 90.958 0.437
GEO1 3/2/2019 2:38:112.759 PM Saturday -0.001 4263 35.719 36.026 90.824 0.361
GEO 3/2/2019 2:39:12.759 PM Saturday -0.001 4267 35713 36.026 90.663 0.284
GEO1 3/2/2019 2:40:12.759 PM Saturday -0.001 4271 35.706 36.026 90.42 0.207
GEO1 3/2/2019 2:41:12. 759 PM Saturday -0.001 4275 357 36.026 90.152 0.333
GEO1 3/2/2019 2:42:12.759 PM Saturday -0.001 4279 35.694 36.026 89.885 0.475
GEO 3/2/2019 2:43:12.759 PM Saturday -0.001 4284 35.687 36.026 §9.682 0.185
GEO1 3/2/2019 2:44:12.759 PM Saturday -0.001 4288 35.681 36.026 89.467 0.168
GEO 3/2/2019 2:45:12.759 PM Saturday -0.001 4292 35675 36.026 §9.284 0.279
GEO1 3/2/2019 2:46:12.759 PM Saturday -0.001 4296 35.668 36.026 89.06 0.389
GEO 3212019 2:47:12.759 PM Saturday -0.001 4.3 35.662 36.026 68.882 0.5

GEO1 3/2/2019 2:48:12.759 PM Saturday -0.001 4.305 35.656 36.026 88.766 0.174
GEO1 3/2/2019 2:49:12.753 PM Saturday -0.001 4309 35.649 36.026 88.539 0.763
GEO1 3/2/2019 2:50:12.759 PM Saturday -0.001 4313 35.643 36.026 88.312 0.137
GEO 3/2/2019 2:51:12.759 PM Saturday -0.001 4317 35.637 36.026 88.052 0.553
GEO1 3/2/2019 2:52:12.759 PM Saturday -0.001 4322 3563 36.026 87.871 0.507
GEO 3/2/2019 2:53:12.759 PM Saturday -0.001 4.326 35.624 36.026 87.731 0.461
GEO1 3/2/2019 2:54:12.759 PM Saturday -0.001 4.33 35.617 36.026 87.597 0.415
GEO1 3/2/2019 2:35:12.753 PM Saturday -0.001 4.334 35.6M 36.026 87.39 0.369
GEO1 3/2/2019 2:56:12.759 PM Saturday -0.001 4.338 35.605 36.026 87.195 0.417
GEO 3202019 2:57:12.759 PM Saturday -0.001 4.343 35.598 36.026 87.045 0.463
GEO1 3/2/2019 2:58:112.759 PM Saturday -0.001 4.347 35.592 36.026 86.928 0.287
GEO 3/2/2019 2:59:12.759 PM Saturday -0.001 4.351 35.586 36.026 86.769 0.298
GEO1 3/2/2019 3:00:12.759 PM Saturday -0.001 4.355 35579 36.026 86.597 0.324
GEO1 3/2/2019 3:01:12.759 PM Saturday -0.001 4.359 35.573 36.026 86.459 0.375
~Ena 2179A40 9-An-4 7 TEA DL Cmtupcions A an oy 05 Eo7 2c e oz a4n nacn
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Datos en series de tiempo no estan alineados naturalmente

Comm Failure

© 0459 450 49 0 l e ® ©® 0 000,90 450°%, 50ccd

00 ®©¢ 0 o |- |l e ® g0 ®0 © g® 0900 ® g ® BearingTemp
A 5 ® o & ® » ® ® Oil Temp
Turbine 1 Different data frequency

Out of Range — %

® ®
® @0 © @ © g © g ® o ©® g 4 Speed
2@
@0 g0 9 g0 4 o ° ® ®  Bearing Temp
2 2 Missing Data Oil Temp

A Additional 0 g 00 00000 0°0e , g4

Wear Factor
e Measure
urbine 2

Time >
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= LK_WindFarm

Select Data > Modify View > Publish

@ Source Assets v @ Search Shape + Matches
Server OFEPIAFSERVERPRD . To Asset Shape Found 75 Matches
Frilizee Power Generation oo B #x » DoEo
& Active Power & x » (D GEOT
© ASSG?S & Apparent Power #Sx » @QoE0
» (D) Big Buffalo Wind Farm - 4 Bearing A Temperature & x » D GEOT
4 [ Black Mesa Wind Farm & Capacity #x » QcEN
@ GEO1 [= Operating Efficiency T » (3 GEOT Arrastrar y SO Itar
) GED2 & Rotor Speed S x » D GEOT .
atributos para
) GED4 » [ GEO1 p
| ) GEOS » (D GEO1 -
formar objetos de
) GEO7 » () GEOZ . -
datos sin la
) GE09 » () GEOZ
) GE10 . » D cE02 L]
necesidad de
Attributes

Filter x | » D cE02

o escribir scripts

=] Model e - » D GEOZ
& Montlhy Energy Expected (i} » () GE03
& Montly Energy Actual (i} » D GEO3
4 Montly Energy Last Month (i} » () GE03
# Nacelle Position (i} » D GEO3
4 Nacelle Revolution (i} » () GE03
» & Nacelle Temperature [i] » £ GEO3
Operating Efficiency (i} » () GE03
& Operating State (i} » [ GEO3

[ P R

b
A
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LK_WindFarm L YadP 8

Select Data > Modify View > Publish Next
=+ Add Column Y Edit Row Filters i= Edit Value Mode Start Time End Time
wind Turbine TimeStamp Day of the Week Active Power Apparent Power Bearing A Temperature Capacity Operating Efficiency Rotor Speed E
GEO1 3/2/2019 2:31:12.759 PM Saturday -0.001 4.233 35.764 36.026 91.943 0.404
GEO1 3/2/2019 2:32:12.759 PM Saturday -0.001 4.237 35.757 36.026 91.734 0.465
GEO1 3/2/2019 2:33:12.759 PM Saturday -0.001 4242 35751 36.026 91.555 0.162
GEO1 3/2/2019 2:34:12.759 PM Saturday -0.001 4246 35745 36.026 91.436 0.157
- Ve GEO1 3/2/2019 2:3512.758 PM Saturday -0.001 425 35738 36.026 91.274 0.287
m GEO1 3/2/2019 2:36:12.759 PM Saturday -0.001 4.254 35.732 36.026 91.124 0.377
I n C I u I r as GEO1 3/2/2019 2:37:12.759 PM Saturday -0.001 4.258 35.726 36.026 90.958 0.437
. GEO1 3/2/2019 2:38:12.759 PM Saturday -0.001 4.263 35.719 36.026 90.824 0.361
GEO1 3/2/2019 2:39:12.759 PM Saturday -0.001 4.267 35.713 36.026 90.663 0.284
fu n C I O n e S GEO1 3/2/2019 2:40:12.759 PM Saturday -0.001 4271 35706 36.026 90.42 0.207
GEO1 3/2/2019 2:41:12.759 PM Saturday -0.001 4275 357 36.026 90.152 0.333
. GEO1 3/2/2019 2:42:12.759 PM Saturday -0.001 4279 35694 36.026 89.885 0.475
p Ote n C I a e S y GEO1 3/2/2019 2:43:12.759 PM Saturday -0.001 4.284 35.687 36.026 89.682 0.185
GEO1 3/2/2019 2:44:12.759 PM Saturday -0.001 4.288 35.681 36.026 89.467 0.168
- GEO1 3/2/2019 2:45:12.759 PM Saturday -0.001 4.292 35.675 36.026 89.284 0.279
fl I t ra r I O S d ato S GEO1 3/2/2019 2:46:12.759 PM Saturday -0.001 4.296 35.668 36.026 89.06 0.389
GEO1 3/2/2019 2:4712.759 PM Saturday -0.001 43 35662 36.026 88.652 0.5

- GEO1 3/2/2019 2:48:12.759 PM Saturday -0.001 4.305 35656 36.026 88.766 0.174
I r re a I e S GEO1 3/2/2019 2:4912.758 PM Saturday -0.001 4309 35649 36.026 88.539 0.763
GEO1 3/2/2019 2:50:12.759 PM Saturday -0.001 4.313 35.643 36.026 88.312 0.137
GEO1 3/2/2019 2:51:12.759 PM Saturday -0.001 4.317 35.637 36.026 88.052 0.553
GEO1 3/2/2019 2:52:12.759 PM Saturday -0.001 4.322 35.63 36.026 87.871 0.507
GEO1 3/2/2019 2:53:12.759 PM Saturday -0.001 4.326 35.624 36.026 87.731 0.461
GEO1 3/2/2019 2:54:12.759 PM Saturday -0.001 433 35617 36.026 87.597 0.415
GEO1 3/2/2019 2:5512.758 PM Saturday -0.001 4334 35611 36.026 87.391 0.369
GEO1 3212019 2:56:12.759 PM Saturday -0.001 4.338 35.605 36.026 87.195 0.417
GEO1 3/2/2019 2:57:12.759 PM Saturday -0.001 4.343 35.598 36.026 87.045 0.463
GEO1 3/2/2019 2:58:12.759 PM Saturday -0.001 4.347 35.592 36.026 86.928 0.287
GEO1 3/2/2019 2:59:12.759 PM Saturday -0.001 4.351 35.586 36.026 86.769 0.298
GEO1 3/2/2019 3:00:12.759 PM Saturday -0.001 4.355 35.579 36.026 86.597 0.324
GEO1 3/2/2019 3:01:12.759 PM Saturday -0.001 4359 35573 36.026 86.459 0.375
~End 2nAAAn B-A%A7 750 DI [ Annd 4 2e4 25 Ee7 PYers oz a0 Aacn
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— LK_WindFarm
Select Data > Modify View > Publish

Target Configuration Summary
Westeros v Shape and Matches
# There are 75 Matching Instances
Run Mode Timeframe and Interval

Run Once + Your Start Time is *-1h

» Your End Time is *

= Your Time Interval gets an imterpolated measurement Every 1
minute

® Run on a Schedule

First Run

Publish
Recurevery | 5« || minutes =

Publicar en herramientas de Bl, Data Warehouses, y
Data Lakes para Algoritmos de Entrenamiento

(& OSl=oi, © Copyright 2019 OSlsoft, LLC



La herramienta para contestar las preguntas anteriores es el Pl

System en conjunto con el conocimiento de la Operacidn

. Operational data is not naturally
structured

Asset Framework
e Contextualizar
e Normalizar los modelos de datos

Gerente de planta
"¢ Cual es el factor de
capacidad actual?”

|

U ‘

Y& Operador de la planta Event Frames \
' “¢,Que ocurre durante el 2l LB i Crear Eventos Discretos

— recorte de la turbina?"

S .
....

Cientifico de datos BEE r Integratﬂ
“; Podemos predecir e Limpiary

ivo?" ==== ,
el fallo de un activo? =E=E=== los datos brt
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