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What We're Covering

» Our Assets and PI System setup
 Data flow challenges

» Asset-level Monitoring

» Site-level monitoring and reporting
2esults and next steps

7] OSlsoft
&‘ P|W0r|d BARCELONA 2018 #PIWorld  ©2018 OSlsoft, LLC 2



. s O
Our Setup

» ~30 sites

« ~100 turbines per site on average

* Pl node at each site with OPC and DNP3 interfaces
* Turbine data collected via OPC interface

» Substation and Met Tower via DNP3 interface

* P| nodes buffer to a central collective
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Data Quality Challenges

* OPC server failures
« Bad values such as “Comm Fail”, “I/O Timeout”
 Stale data
* Repeating value
 Can affect all or only some turbines

« RTAC failures
 Met tower faults or sensor failures
* Network lag
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Our Needs

* Robust asset-level calculations to discern data
Interruptions

« Smart reporting that will bring issues to our attention
without overwhelming

* Track performance to determine where to focus
Improvement efforts
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Common Approaches in Analytics
» BadVal()

Returns true if a given value or function is Bad

« StDev()

Takes the standard deviation of a given attribute over a specified time
range

« HasChanged()

Returns true if a given attribute has updated over a specified time range

* Event Count()

Returns the number of events for an attribute over a specified time range
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Fifter
&t @|& KB Name  Walue
= Category: Calculations
E:4{s Be | &F DataFault E ----------------
-------- B K =l Bad Check |:|
-------- s B4k &F prewa 13.1
-------- S B | g Strike Count 0
-------- F =] Strike Max 3
= =] Data Fault {2d) 0
= Category: Measured
= ¥ Watchdog 3145.0

I . AR SEAR SR
Ports |Ana|y5e5| w

MName: Strike Max Z”
Description: Highest tolerable strke count | ‘
Properties: Configuration Item v
Categories: (=]
Default LCOM: <Mone > -
Value Type: Int1a 5
Value: 3 ;
Data Reference: | <None= W=
Display Digits: -5 _I
Settings...

#PIWorld

©2018 OSilsoft, LLC



HEEEEEEEEEEE. AT YYA R AR S
Add a new 1.rari.alﬂlnf_l| |:| |:| | Evaluate |

Mame Expression Ve Vi Output Attribute
BadCheck | 'Data Fault|Bad Check® ‘_Ef*ﬂa

StaleCheck I Data Fault|Stnke Cou ntl
S

IF BadCheck THEN 'Data Fault|Strike Max' ELSE (IF 'Watchdop'='Data Fault]|PrewVal®' THEN
'Data Fault|Strike Count'+1 ELSE @)

Update IF BadCheck THEN NoOutput() ELSE ‘Watchdog® Data Fault|{Previ/al

FaultCheck |IF StaleCheck»='Data Fault|5trike Max® THEN 1 ELSE EI Map

FaultOutput | IF BadVal('Data Fault') OR Faultcheck<>'Data Fault' THEN Fault Data Fault
Scheduling: () Event-Triggered (@) Penodic Advanced..

Period: 00h 05m 00s, Offset 00h 01m 30s Configure
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HEEEEEEEEEEE. AT YYA R AR S
Add a new varial::-le| I:I |:| | Evaluate |

Mame Expression Vi Ve Output Attnbute
BadCheck 'Data Fault|Bad Check’ Map

StaleCheck (IF BadCheck THEN 'Data Fault|Strike Max' ELSE (IF ‘Watchdog'=' Data Fault{Stnke Count
Update IF BadCheck THEN MoQOutput() ELSE ‘Watchdog® Data Fault|PrevVal
FaultCheck |IF StaleCheck»='Data Fault|Strike Max' THEN 1 ELSE @ Map

FaultOutput ' Data Fault

IF Badval('Data Fault') THEN FaultCheck EL5E (IF Faultcheck<>'Data Fault' THEN
FaultCheck ELSE NoCutput())

<| [ ¥

Scheduling: () Event-Triggered (@) Periodic Advanced..
Period: 00h 05m 00s, Offset: 00k 01m 30s Configure
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Add a new 1.rari.ad::-l-.=:| |:| |:| | Evaluate |

Mame Expression Output Attribute
BadCheck BadVal( 'Watchdog") Map
TimeCheck |PrevEvent( 'Watchdog','*") Map
StaleCheck -| Data Fault{Strike

IF BadCheck THEN "Data Fault|Strike Limit' ELSE|(IF TimeCheck="Data Fault|PrevEvent'| THEN
‘Data Fault|Strike'+1 ELSE @)

Update IF BadCheck THEM MoOutput() ELSE TimeCheck Data Fault|PrevEvent
FaultCheck |IF StaleCheck»=('Data Fault|Strike Limit") THEN 1 ELSE @ Map
Output IF (Badval('Data Fault') OR Faultcheck<>'Data Fault') THEN FaultCheck EL |Data Fault
Scheduling: () Event-Triggered () Periodic Advanced...
Penod: 00h 05m 00s, Offset: 00h 03m 0= Configure
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Elernents TN
E- (§ Turbi ~ i Attribute
ﬁ ; - |General ICh|Id Elements IDUTES | Ports | Analyses | M Data Faultl (zd) (Stepl)

------ & 02 = * Delesrtiecsnifevergbtad

""" ﬁ Ta3 . [ = "

""" g E;’ 2t B & B Name 2 Walue ;:qtﬁmw htbd:atﬁ mogf the

------ & Toa = Category: Calculations h t tl‘ EEEQB EQIS

...... OaVsS

...... g E; o B4 |F DataFault 0 'Zil'tnttr%utg ast Data Faulcfil v]

------ @T1s [ f||l@-{ = = | Data Fault (2d) 0 Data Reference: |Faormula W

------ G T10

...... &G Tii < Data Fault (2d) (step1) |0.28819 Misplany Digits: =

------ G Ti2 O ,

...... g T13 (=] Category: Measured -

------ T4 = & Watchdog 2044.0 settings...

...... ﬁ T15 E I

------ @ Tis Category: Performance A=, |Data Fault (2d) (step1):B=Data Fault: [if

""" & T17 m =] Data Availability Pct (1w) |87.15 % ((A=.95) and (E==1)) then 1 else 0]

""" &l T1R I i non b — | 1Ime weigntea |
Min percent good: |BD |

Read only
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Turbines

| zeneral | Child Elements

Attributes

Ports | Analyses | Mo

Fifer
4R ll*lgl MName ﬂ~| Value
= Category: Caloulations
= =] Asset Available Pct 98 %
= =] Asset Fault Pct 2%
= =] Assets Available Count |92
= =] Assets Faulted Count 1
o] =] Data Availability Pct (30d) | 94.71 %
B = =] Data Fault 0
S B ¥ B F DataFault (Step1) 0.010753
=] = =1 Minor Data Fault 0
"""" # B € |F DataHours Lost 0
= Category: Metadata
= =1 Asset Count 93
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Add a new 1.rari.ail::-l-sl| Evaluate

Mame Expression Output Attribute

HoursLost

‘ Minor Data Fault|Data-Hours Lost

IF "Assets Faulted Count'<3 OR BadVal('Minor Data Fault|Data-Hours Lost') THEN @ ELSE (IF 'Data
Fault' THEN NoOutput() ELSE 'Minor Data Fault|Data-Hours Lost'+('Assets Faulted Count'*.25))

Scheduling: () Event-Triggered (@) Periodic Advanced..

Pericd: 00h 13m 00s Configure
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Elements Turbines
ﬁ- 1 s |General I Child Elements| IDutes |F‘nrts I.ﬁ.nalyses | Motification | Data Avallabllltv PCt (30d) (Stepl)
- | * Takes gStepd \ehgttatrenteeaigeo
...... & To4 21t |84/ rome AT afgbecEault Ratio over the past
...... ﬁ T05 =
...... & Tos Bl Category: Calculations ® Bﬁ/dﬂyﬂhe reSUIt to I’eﬂeCt
...... ﬁ Tﬂ? - = / . ags
______ 5 Tos =] Asset Available Pct 98 % Iila.ﬁ.\i{tr%LIJ!ceablll v|
g 1013 N B | =] AssetFaultPet Z5 L Name: |Data Availability Pct (30d) |
______ & Ti1 5 =] Assets Available Count g2 5 Description: | |
""" g 1E i ] Assets Faulted Count 1 Properties: | <Mane> v|
...... v
...... § Ti4 EI i} = | Data Availability Pct (30d) 84,7 % . Categories: ||:alculaﬁnns | II
» g s - B £ ¢ Data Avaiabiity Pct (30d) (Step1) | 0.053024 Default UOM: %
Value Type: Double

: Value: |94,59 ' |I|
Data Reference: |Furmula W |:|
Display Digits: |5 |A

settings...

A=, |Data Availability Pct (30d) (Stepl);
o5t [roundfrac({100%(1-4)), 2)]
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Results

 Turbine data issue response time reduced from hours to
<30m

« Minor turbine issues addressed
« Substation and Met issues reduced from passive to <30m
 Data Quality improved from 90% to 97%
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Project Summary
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I Data Quality s

Turbine Data Quality

98.9 % 98.0 %

Data Availability (1w) Data Availability

OPCInt1
100.0 % Fault | 2
Device Fault Count
Ping Uptime (1w) Device Fault [i(1w)
I/0 Rate

Device Avg Fault Time
Point Count

Tag Point Source

OSlsoft.

"3 PI\World earceLona 2018

LOC.GTW1.0PC.GEW1A

0] ¢ .
beartbeat Fault Jif
94
3.5 days
2,949

LOC.GTW1.0PC.GEW1A

#PIWorld

Updated 5:05:33 PM

Availability 92/93

©2018 OSlsoft, LLC 20



. s O
Next Steps

* Runaway lag trigger

 Data Substitution (where possible)
« Perfmon for OPC servers/RTAC

« Automated solutions, trigger scripts
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Thanks for Listening!

David Rodriguez

Analytics & Intelligence Engineer
EDF Renewables
David.Rodriguez@edf-re.com
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Questions?

Please walt for

the microphone & &

State your
name & company

9 Isoft
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Please rate this session
In the mobile app!

Search —
“OSlsoft” in

your app store &

OSlsoft
PIWorld

# Download on the
¢ App Store

X GETITON
P> Google Play
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