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How to take advantage of the Pl
WEB API In your organization

Sergio Valencia
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Business Needs

Machine Learning Predictive Maintenance Advanced Historical Calculatlons & KPlIs

Failure Detection Point I
[ ] I Om \l
Machine Lea rning Traditional Predictive Preventive Reactive =] l I . I l y
Predictive Maintenal Maintenance (PdM) Maintenance (PM) Maintenance (RM) -'-'; 2 i*’!

Asset Failure :
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Machine Asset Condition

Performance of Wind Turblnes Wind Turbine Life Extension
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Challenge

Requirements of

EDPR’s External Architecture

Data use In design and P! Create an
Relational + . Interface Between
Databases and Calcula_lt_m_)ns Pl and External
Real Time Capabilities Consumers
Applications

Scope: How to extract amount of historical Data and Streaming data using PIWEB API

0Slsoft.
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Requirements in Numbers

( Refresh %3
! every 15
\ seconds

Arround
500.000
Analog Tags

Extract
‘ Data in
| Streaming

Scope
Calculations:
y/  Currently gl RT, 1min,
difficulties 2} 10min...
for

. information  J/
|\ processing /4
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Reasons to use Pl WEB API

Integrator
. Restriction
Pl

Test with Integrator
2M Tags difficulties
' In Config

, Open
Scalable Source
Solution Access to
Data

Flexibility A Web
to Design Service to
your own Access to
Engine \ Data
OSlsoft.
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Pilot Architecture

External
Sources

PI CALC

WinServ 2012R2
16 Processors
32GB RAM
P12017R2

P

Pl RAW

WinServ 2012R2,
12 Processors
32GB RAM
P12017R2

WinServ 2012R2
16 Processors
64GB RAM

PI AF 2017 SP1

AN

WinServ 2012R2
6 Processors
16GB RAM

Pl AF 2017 SP1

8 Processors
32GB RAM

WinServ 2012R2
SQL
SQL Server 2012

PI VI

WinServ 2012R2
16 Processors

64GB RAM PIWEB API 1
SIO 2017R2

INT1

INT1

INT1
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AF Configuration v1

I@Database [ Query Date - (@ @ @ Back ) |H, Checkln <} « [2]Refresh | (F New Element + =] New Attribute

. . Elements WT01
O rg an IZ atl 0 n by: & Elements |~ | General | Child Elements | Attributes |Ports | Analyses | Notification Rules | Version |
« Platform Fier o
i| g |l|f|§| MName A| Value |T|me Stamp &
« Country
| &F WT_STOP_TRIGM 0 9/4/2017 6:42:26 PM
b ZO ne 7@ &F WT_STOP_VALUE 0 8/29/201% 6:50:27 PM
7@ WT_STOP_VALUEB 0 8(29/201% 6:50:27 FM
L4 N Od e J Andalucia . 7w Z o
b () C_BUENAVI 7@ &F WT_STOP_VALUEM 0 8(29/201% 6:50:27 PM
° WP P & C_CONILETE 2,
& C_PENUELAS 5} =1 wTe WTO1 1/1/1970 12:00:00 AM
° WTG @ C_suvAL F7E &F WTG_ACTIVEPOWER 5.5 kW 9/3/2019 12:37:45PM
& C_TAHIVILL
 GUADA1L = 7 &F WTG_AMBIENTTEMP 295C 9/3/2019 12:53:15FM
& GUADA12
WTG_CAPACITYFACTOR 0% 9/3/2019 12:37:45 FM
& JANDAL & WG 13/
~7000 Assets - () MOSTAZA &F WTG_COSPHI 0.54° 9/3/2019 12:37:45 PM
e B WTO1
&F WTG_GENSPEED 0° 9(3/2019 12:37:45PM
(WTGS & I NVS) &F WTG_GRIDHZ 43,98 ° 9(3/2019 12:37:45 M
&F WTG_NACELLETEMP 34:5C 9/3/2019 12:53:15PM
=] WTG_OK Data was not available for attribute TimeRun": PI Data... |9/3/2019 10:08:42.626 PM
~300 Tags per Asset & wTs pricuNs o1 23745
- ( TEJONERO &F WTG_REACTIVEPOWER 8.8° 9/3/2019 12:37:45 FM
[l (J JANDAZ :37:
S 3 TARIFAL &¥ WTG_ROTORSPEED 0.1rpm 9/3/2019 12:37:45 FM
Total . "“2 . OOO . OOO Tags [ ) TARIFAZ &% WTG_TURBINESTATUS i 9/3/2019 12:37:36 PM
- (3 Aragon
- & Asturias &% WTG_WINDDIR 1/0 Timeout 12/20/2018 3:26:37 PM
L B e fl

OSlsoft
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Types of Reading used with PIWEB API

Get Point by path

https://localhost/piwebapi/points?path={path} — Webid of Tag

Get Element by path

https://localhost/piwebapi/elements?path={path} — Webid of Element

Current Value for a Tag or Attribute

https://localhost/piwebapi/streams/{webld}/value — Return One Value

Current Value for All Attributes of Element Return One Value per

https://localhost/piwebapi/streamsets/{webid}/value ). oo ch Attr of Element

Get all the Archive Values for All attributes of an element for 30 minute Return Multiples

https://localhost/piwebapi/streamsets/{webid}/recorded?starttime=*-1h&endtime=*-30m  Values per each Attr of
Element

Get Streaming Data for All atributes of an element continously

https:// localhost/piwebapi/streamsets/{webid}/channel — Return Continuously

incoming data of each
Attr of Element

0Slsoft
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First Test

Default Configuration & AF, Using 1 PIWEB API

3|Nan1e | Yalue
+ Default Configuration PIWEB API p | 5| Aubentcatontiethoc St
=] CorsExposedHeaders Allow, Content-Encoding, Content-Length, Date, L

=] CorsHeaders

» Access to AF Default Configuration Element by WTG =i corsvetrocs T, opTIONS

=] CorsOrigins

. . . . =1 CorsSupportsCredentials False
* Run with 100 Elements without constrictions S
=] DisableWrites False
=] EnableCSRFDefense True
» Total Tags Streaming: ~30.000 1 searchoosts Sngle Aray
=] searchPointAtiributes String Array
=] SearchScanInterval 180
Tags Read in Streaming | = "ebDmwe Ful
=] XFrameOptions SAMEORIGIN
TEST 4
TEST 3
TEST 2
TEST1 mE 28000
0 200000 400000 600000 800000 1000000 1200000 1400000 1600000 1800000 2000000
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Second Test

Default Configuration, New AF Model, Using 1 PIWEB API

@ Database F¥QueryDate « (U @5 | Back () |H, Checkln ¥} [ Refresh | (3 New Element - (=] New Attribute

- - Elements GO1
b Defau It CO nfl g u ratl O n P IWE B AP I - ( GROUPS ~ ||| General | child Elements | Attributes |Ports | Analyses | Notfication Rules [ version |
- (@ GO1 [
- rter
g gg‘; & 4 @[ B Name 2| value Time Stamp
[ ] NeW MOdeI by Groups Of ~50_000 TagS eaCh One - & GO6 ? %&SUBSTN.ACHIERRO‘WMEFULN.TIHDRWDDIR.ACQ‘.‘ 0 8/29/2019 6:43:33PM
. . . . —_—) g gg; ? &F SUBSTN.ACHIERRO.WMETO 1. ALTIHORWDDIR.ACQ... |0 8/29/2019 6:43:32FPM
(39) In Heterogeneous dIStrIbutlon - @ o9 ? ¥ SUBSTN.ACHIERRO.WMETO L. ALT IHORWDDIR.ACQ... |0 8/29/2019 6:43:33PM
g gﬁ ? O SUBSTN.ACHIERRQ . WMETO LALTIHORWDDIR.ACQ... |0 B/29/2019 6:43:33 PM
g EE ¥ SUBSTN.ACHIERRO.WMETO 1. ALTIHORWDSFD.ACQ. .. |8.332 9/11/2019 6:20:00 PM
- - - - - G14 (7 SUBSTN.ACHIERRO.WMETO L.ALT IHORWDSPD.ACQ... | 7.8 9/11/2019 &:28:00 PM
° Run Wlth 3 Elements Wlthout COnStrICtIOnS ggié = dSUBS‘I‘N.ACHIERRO‘WMEFD1.ALT1HDRWDSPD.ACQ... 12.4 9/11/2019 6:20:00 PM
- @ G17 ¥ sussT|
- & 618 G1 52500 G2 51250
= : Sl T 25000 WPP6 20000
M . - 0 G2 ? &F suBsT)
« Total Tags Streaming: ~150.000 om T = weea | o000 wep7 | 7500
- & G23 7 P WPP3 7500 WPP8 12500
- ﬂ - L
Tags Read in Streamin 8 e & szt EE— 200 e
g g - & 62 WPP5 5000 WPP10 5000
- (G 627 &F SUBST
g gig = &F SuBST
TEST 4 : gﬁﬁ & won G3 49500 G4 49500
JEST3 9 5 & supor]__WPP11 22500 WPP16 20000
- & 633 ? o sumn__WPP12 9500 WPP17 9500
TEST2 moesssssssm 152310 =) | & sner]WPP13 7500 WPP18 10000
JEST1 ' WPP14 5000 WPP19 5000
. 28000 WPP15 5000 WPP20 5000
0 200000 400000 600000 800000 1000000 1200000 1400000 1600000 1800000 2000000
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Third Test

New Configuration, New AF Model, Using 1 PIWEB API

* New Configuration PIWEB API >
* (Probably requires New Conf in Pl Archive)

* New Model by Groups of ~50.000 Tags each one
(39) in Heterogeneous distribution

*  Run with 10 Elements without constrictions

» Total Tags Streaming: ~500.000

Tags Read in Streaming

TEST 4
TEST 3
TEST 2
TEST1 mm 28000

I 507700
I 152310

0 200000 400000 600000 800000 1000000 1200000

sl
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Oy,
Re OS/ ‘th
Con, Sofz
ONaiy,
l‘/o,7 S/
Mame = Value =3 |
| =1 AFCacheMaxObjects 540000
=1 AFCacheTime 500

=1 AuthenticationMethods
=1 CorsExposedHeaders

=1 CorsHeaders

=1 CorsMethods

=1 CorsOrigins

=1 CorsSupportsCredentials
=1 Disablewrites

=1 EnableCSRFDefense

=1 MaxAccepts

=1 MaxRequestQueusLength
=1 MaxReturnedItemsPerCall
=1 QueryCountMax

=1 RatelLimitMaxRequests
=1 SearchBoosts

=1 SearchPointAttributes

String Array

Allow , Content-Encoding,Co.. .
content-type,requestverific...
GET,OPTIONS,POST

https: ffedpropmspocweb1,h...
True

False

True

<0000

<0000

20000000

10000

<0000

Single Array

String Array

=1 SearchScanInterval 180 ||

=1 webIDType Full

=1 ®FrameOptions SAMECQRIGIM e

1400000 1600000 1800000 2000000
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Fourth Test

TEST 4
TEST 3
TEST 2
TEST1

New Configuration, New AF Model, Using 4 PIWEB API

New Configuration PIWEB API

New Model by Groups of ~50.000 Tags each one

(39) in Heterogeneous distribution

Run with 39 Elements without constrictions

Total Tags Streaming: ~2.000.000

Use 4 PIWEB API

Tags Read in Streaming

v

External
Sources

WinServ 2012R2|
16 Processors
64GB RAM

Pl AF 2017 SP1

WinServ 2012R2
6 Processors
16GB RAM

Pl AF 2017 SP1

WinServ 2012R2
8 Processors

32GB RAM SaL
SQL Server 2012

PIWEB API 1

WinServ 2012R2 | PIWEB API2
16 Pr
64GB RAM

PIVISIO 2017R2 | PIWEBAPI3

PIWEB API 4

980000
507700
I 152310
N 28000
0 200000 400000 600000 800000 1000000 1200000 1400000 1800000 2000000
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| esson Learned

OSlsoft.

PlWorld cothensures 2019

Use AF
Model Ad-
Hoc to the

type of

Reading

Use more
PIWEB API
if you need

transfer
more tags

Adapt the
Configuration
of PIWEB API
in order to the

Project

Using
Streamsets
Recorded or
Streamsets

Channel
depending on
Purpose

#PIWorld

©2019 OSlsoft, LLC
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_
DEMO

View Streaming Updating of 39 - Channels

7] OSlsoft
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Enterprise Agreement = Partnership

A collaborative path towards customer success
with OSlsoft products

&

OSlsoft

PlWorld cothensures 2019

Extends across an entire portfolio of assets as
opposed to a “buy as you go” plan

The focus of the enterprise agreement is returning
value to EDP

Customer Success Managers (CSMs)
Technical Advisors

Workshops (AF, Architecture, etc.) and
training plan

» Analysis Configuration Engine
* AF Analytics Recomendations
Field Service Activities
Asset Monitoring
Audit Plans

#PIWorld  ©2019 OSlsoft, LLC 16



How to take advantage of the PI WEB API in your organization

CHALLENGES

Improve Key Processes
of the Compay extracting
2M of Tags:

Machine Learning
Predictive
Maintenance

Advanced Historical
Calculations & KPIs

Performance of Wind
Turbines

Wind Turbine Life
Extension

) 0Slsoft
i&" PlWorld cothensures 2019

>

SOLUTION

Using PIWEB API with
Streamsets — Channel
and:

Adapt AF Structure

Change Configuration
in PIWEB API

Use Multiples PIWEB
API

>

@ renovaveis

BENEFITS

Include 100% of the
Assets in our Key
Processes

Reduce between
97.0%-99.9% the
excecution time of
processes

Increase the analytic
tools to improve our
processes

#PIWorld ©2019 OSlsoft, LLC
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« Sergio Valencia

* svalencia@edpr.com

 ROPI Technical Services Manager
 EDP Renewables

0Slksoft
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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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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

0Slsoft.
PlWorld cothensures 2019 #PIWorld  ©2019 OSlsoft, LLC



