OCTOBER 2024

- . ‘ 7 j : ! > :
~+ ; : ' 1 E =
- ; — : LTI . : i e
B & . E
AVEVA Enable 2024 : |1 g i
K Ty LAkl 1 E::’;
Colt Hegardt, Presales Engineer, PISystem Portfolio. | | | B "ﬁ S e SR | i : , e
' , 2 ii;“.,-_lv, : “i. = ..l.!\.i -— S8 el ~ —t & :i_ v“ l" 1:‘:?,‘) g B 5
Bethanne Robinson, Senior Manager - Presales, Pl System Portfolio" O S _ SE L e - L R
] E 5 : . e T .
AL Y | . 1 A 3 ) . RIS i v 7'. - .j /_ r
X : : - - ke 2o
| 3 i % = ¢ ok -
| : g ¥ il \
| ¢ ' U - ’ 3 N ¢ NP ]
| I o e VA c

il © 2024 AVEVA Group Limited or its subsidiaries. All rights reserved. o



Outcomes from today’s session

* Leverage the Pl Asset Framework to monitor the health of
transformers

o Model a transformer
o Apply the model to a fleet of transformers

o Use analytics to track the health of the assets

o (If time permits) Create a Pl Vision dashboard to visualize the
asset health highlighting the ones in need of attention

* Learn a reproducible design process, applicable to other solutions

* While we’re learning, think if this strategy could be applied to other
assets. Could we do something similar with other KPIs?
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0§ The PI System

OVAR Exercise

OEM Discussion: What’s Next?

L}
—
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The Pl System

AV=VA
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Managing operations data is complex

Operations data sources Complexity Data consumers

A

@ \‘ Planning &
D

7%

nc R o =
Asset reliability

’
om0 2 N e
o

Bl tool
Eemmd Manual data LIMS EMS
A & )

Data lake
Cloud system

oo \

Analytics platform
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Connect people to data with an infrastructure approach

Operations data sources

v

SCADA

DCS >

B
=

oo I

[ rseumens [ o [
lloT Gateways >
Cloud systems
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AVEVA Pl System’s edge to plant to cloud data management

An integrated, edge-plant-cloud architecture supports OT, IT and IloT use cases

In the cloud
Scalable data services available
/ for a wider array of users, tools
and applications

On-premises
M Enriched industrial data available

24/7 for critical operations

At the edge
Pervasive, real-time data (( ))
collection from sensors,

lloT devices and remote assets

AV=VA
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Proven components accelerate time-to-value

@ Via open APIs

Cloud data silos and pretested
! integrations Data sharing with trusted
- TaT

B = @%Eg o1 ecosystem partners
jm———————————— === >

= Via ready-to-use |
ﬁﬁ edge adapters CONNECT data

q-=-=-=-=-=-=--

Advanced analysis

1
v

(NN N
B
TTT1

Remote assets, ------ > services (Formerly - Via Al/ML platforms
sensors, & lloT AVEVA Data Hub)
devices A
Edge Data

4 )

1
I
e e
. T L > i Bl
Via ready-to-use

Industrial applications
and analysis tools

Store (EDS)

_________ﬂr________
\ A /
4

o Pl Vision: no-code, self-

. 1 o . . . .
system interfaces -» |o 50 service visualization
@ AVEVA Pl Server Pl DataLink: Microsoft Excel
i add-in
Control systems\ on-premises j
& historians
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How AVEVA Pl System technology helps our users

* |t can collect the data that you need to make
decisions

Store Visualize

Collect & & * It can enrich that raw data to turn it into
Enrich Deliver | ! actionable information
* And it can deliver it where and when you
' need it

L}
—
9 © 2024 AVEVA Group Limited or its subsidiaries. All rights reserved. [r—



AVEVA Pl Server

Pl Server layers data enrichment
services on top of an industry- @ Low Efficiency Notification [@ ﬁ% %
leading real-time operations data

store. E Low Efficiency Event !

* Data Archive: real-time data ) f(X) Pump Efficiency =~ —coeeo- -
=
storage Sset Analytt & .
Asg e Pump Station
* Asset Framework: adds context Set Framew©
T 1
to raw data streams g‘”p 0 >
. . Flow Rate MPO1.HOU.PV
* Asset Ar.1alyt|cs. user-defined - @ Pressure
calculations Archive Manufacturer @ External data
* Event Frames: bookmark _—~ ServiceDate
important events Pump 02
etc...

* Notifications: send email or

alerts when action is needed
Pl Server

© 2024 AVEVA Group Limited or its subsidiaries. All rights reserved. Ref fl"0m PreWOI'kZ YO UtU be VDO - AV : VA


https://www.youtube.com/watch?v=0s8TQKpHqN4&list=PLMcG1Hs2JbcsGGJ84BtG2fClp7SF7K9jU&index=3&pp=iAQB

AF Element & AF Attribute

@ Pump Station

|— Pump 01

- @ Flow Rate
L @ Pressure

- Manufacturer
L Service Date

e Pump 02

- etc...

@ Purpl

@ Pump2
Pl Vision <~

Attributes

F= Flow Rate

E= Pressure
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=— AF Elements

— AF Attributes

AF Element
Represent an asset, process, site, location
or “thing”

AF Attribute
Representing real time measurements,
properties, or other information

AV=VA



Training Exercise

AV=VA
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The problem

* We need to monitor a fleet of transformers to identify the ones with bad
health KPIs

* We will focus on two main use cases:

o High number of Load Tap Changer (LTC) position changes — we will calculate the
number of LTC position changes in the last 24hrs and the time since Last LTC
position change and show these in a Pl Vision dashboard

o High Hot-Spot Temperature — we will calculate the Hot-Spot temperature using
the Load and Top-Oil Temperature and capture high excursions using Pl Event
Frames

AV=VA



The asset model

Time series (e.g. sensor data) Metadata (e.g. nameplate, limits)
*  Current A * Rated current
* Load * Rated hot-spot temperature

e LTC position * Hot-spot temperature high

* Top oil temperature e Substation

* Number
Analysis (e.g. KPls)

* LTC Position Change

*  Winding exponent
*  Manufacturer

* Hot-spot temperature * Model

Events (e.g. excursions)

* Hot-spot temperature high excursion

L}
—
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The solution

Health dashboard (Collections)

211 5068 iH
261 506A HH

231

449

571 506A II 572 506B 'I
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The solution

Health dashboard (Collections)

Ascet Current LTC Position Change - 24 Hours Hot-Spot Temperature Top-0il Temperature Model Substation

mmm_—

TH212 50221 2374 BO.TES 12.353 5068 San Francisco
50027 2112 15.222 S0&6B Santa Clara
52365 43 B85 18.273 S506A Santa Cruz
500086 2 531, a1 1.27 15.924 506E Santa Cruz
56965 99 849 31.8902 S068 Tulare
54522 JT6, b 97 437 37.912 S506E Tulare
95.326 31.875 SO6A Mariposa

93.195 31.795 506E Mariposa

93 418 34115 5068 Merced

97.129 35.847 S06A San Luis Obispo

938399 44.505 a06EB San Luis Obispo

L}
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The solution

Transformer details

T$211 Mo del

D sstor

.
]

TA211 Winding Exponent

D11t Cure

TE211ILTC Posttion
) 7:4b6:18 PM 127172022 3.46:18 AM

=vent Name Asset Duration

2 ] 0 43 . 5 OSIDema_TX211 Hot-Spot High Temperature Excursion 2022-12-01
MVY 0122000000

X2 11|Current 211\l oad

L}
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Step by Step Approach
(Breakout Sessions)

AV=VA
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Step by step approach

Creating the first asset

e e wmw wn s e
@ Database [H QueryDate ~ O & | O Back &, Checkin %3 « [#]Refresh |3 New Element ~ Search Elements
Elernents Elernents
& Elements Graup byi [ Categary [ Template
£ (5, Element Searches Soarch o v
- 54 Attrbute Search 1
BiName | Description Category Type Template @]
There are no elements corfigured For this database. Elements are the fundamental orgarizational and abject block of AF, typically used ko represent an asset ar group of assets.
ey Eemert Select Database x
Nizw Model )
Add Floment Reference | &P Mew Database X Delete Database /5l Database Properties (5] Edik Security
Asset server: |IPISRYOL
Databases: .
- * Open Pl system Explorer in the taskbar.
Fiter | .
Hame Descrption Last Modfied A
B corfiguration A store for confiquration dota,  03/11/2022 03:51:57
IT Asset Monitoring 05/03/2021 01:36:55 .
25 * Click Database on the top left
@G Hydraplart A Exanple i for Hydro 08/11/2022 02:00:05 .
@ punp - Daka Governance 09/11/2022 03,0005
@ Pump - Data Governancs - Solution 08112022 01:00:05
Crump Condition 091142022 03:43:27 ¢ ) .
: s * Select the ‘Database’ corresponding to your Student
@ student?? 5andbox 05/10/2020 01:32:08
@ studentn3 sandbiox 02/10i2020 0455126
@ studentns sandbox 02/10i2020 04:55:26 .
@studentss sandbox 02/10/2020 04:55:26 a I ' .e t u e nt a n OX a n C |C
@studentss sandbox 02/10/2020 04:55:26
@studento? sandbox 02/10/2020 04:55:26
@¥studentss sandbox 02/10/2020 0455126
@student? sandbox 02/10/2020 0455126
@ studentLo sandbox 2/10/2020 04:55:26
@ student11 Sandbox 02/102020 04:55:26
@ studentt2 Sandbox 02/102020 04:55:26
@ studentt3 Sandbox 02/102020 04:55:26
@ student14 Sandbox 02/10/2020 04:55:26
@ student1s sandbox 02/10i2020 0455126
@ student1s sandbiox 02/10i2020 0455126
@ student17 sandbox 02/10i2020 04:55:26
@student1s Sandbox 02/10/2020 04:55:26
@¥student1s sandbox 02/10/2020 04:55:26
@ student20 sandbox 02/10j2020 04:55:26 .
oo
(7 Hlements
|— Event Frames
i) Library
= Unit of Measure:
8 Contacts
32 Management
0 Elernents

T dw ENG

L}
—
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Step by step approach

Creating the first asset

@ WWPISRYOTStudent0 Sandbox - Pl Systern Explorer (Administratar)

File  Search  View Go  Tools  Help
@ Database [ Query Date ~ (© @ ) Back H, CheckIn
Elements E
h

(LBl F Mew Elernent

wd

@

@

G- g #]  Mew Model

Add Elernent Reference...

Arrange By
Refresh

Paste

Paste Reference
Import from File..,

SeCurity..

IERIFY

Datsbase [HQueryDate » (D Back
v

H, Check In 3

< 2] Refresh | (3 Mew Elerment =

Elements

Choose Element Template x

28

Parent: |Student0l Sandbox

Add child element using the reference type:

 Parent-Child

Element Template:

<Mome>

e

= (& Elements
H w{J Assats
Ef- (), Element Searches
[ [, Attribubs Ssarch 1

20 2024 AVEVA Group Limited or its subsidiaries. All rights reserved.

Mamy

Template:

Categories: ‘

Assets

General  Child Elements  Attributes  Ports Analyses giation Rule:
3

Fi

B

Chaese Element Termplate

X
\

Farert: |Assets

dd child slement using the reference type:

“ Composition
< Parent-Child

Element Template:

cocs

B Database [ QueryDate ~ © @& [ (

Elerments
= & Elements

Elﬂ Assets

...... ﬂ TwZ11
= (T, Element Searches

[ 54, Attribute Search 1

Right click ‘Elements’ and ‘New Element’
and create an Element called ‘Assets’.

Right click on the new element ‘Assets’
and then New -> New Child Element.
Create an element called ‘TX211’".

This will be our first transformer. We will
have 14 transformers at the end.

AV=VA



Step by step approach

Creating the first asset

* Note the little ‘tick mark’ next to the element
name. This indicates the changes are still pending

File  ZSearch  View Go  Tools  Help and need to be checked-in.
B Database [ Query Date - O @& | (D Back @Check Ik v |#] Refresh | (3 Mew Element - )
— *  Todo so, click ‘Check In’ at the top toolbar. If

a PSRV Studentd? Sandbox - PI Sypstern Explorer (Sdministrator) 0

Elerments Elerments ted t i lick OK
- By Elements prompted to confirm clic :
T e Search - Don’t forget to Check In your work whenever you
- (€3, Element Searches B/ Name 2| Descripl make changes and have reviewed what you’ve
[ £ Attribute Search 1 g | created.

L}
—
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C || Library J
i Measure

Step by step approach

Creating the asset template

R,
@ Database [ Query Date ~ © G5 | (D Back H, Check |
Librany

@ Student0! Sandbox

- @ Templs
-
i nploes
=)

I
Model Templates
e " Transfer Templates
@y Erumeration Sets
il 2, Reference Types
Tables
- [ Table Connsctions
= ] Cateqaries
- (@] Analysis Cateqories
Attribute Categories
(8] Element Categories
(2] Matification Rule Categories
Reference Type Categories
Table Categories

3Database FE Query Date ~ @© @ ) Back

@Datahase = Query Date » © @ ) Back lﬂ{ Ches
Library

@ Studentdl Sandbox
= Templates
+ %w&e @ Mew Template
+ % Mg

- T Tra
b @ Enumera 2]  Refresh
+ ‘%, Referen

Arrange By 3

o Y Tables Paste
2 EJTEHSC ﬂ Import fram File...

2 [ Categori
(&1 Ana 5 Security..
AbtriEUtE Categones

(&] Element Categaries

(] Motification Fule Categoties

Reference Type Categories

Table Categories

Library

H, CheckIn ¥} v [2] Refresh | '@ Mew Ternplate + 54 News Attribute Ternplate
Substation Transformer

@ Student0l Sandbos
=1 [ Templates

7 Elements
- - [ Element Templates
Event frames [ Substation TransFormer

Event Frame Templates
% Model Templates
82 Contacts F & Transfer Templates

3¢ Management i~ @y Enumeration Sets

© 2024 AVEVA Group Limited or its subsidiaries. All rights reserved.

General Attribute Templates  ports  Analysis Templates  Motification Ruleg

|Er)9‘er

|f i@ & Name &) Description
There are no attribute templates configured For this element template, Attribute templat

Mevy Attribute Template

We could continue to build the asset by adding
its ‘Attributes’ straight away but this would
limit us.

AF has a feature called Template that gives us
the ability to create one model of the asset and
use it multiple types, which is very helpful
when dealing with a large number of assets of
the same type in the real world.

So, we will switch to Library and start building
the asset model from there.

Right Click ‘Element Templates’ and create a
‘New Template’ called ‘Substation
Transformer’.

AV=VA



Step by step approach

Creating the attribute templates

@ Database [ QueryDate ~ O @& | (D Back

H, CheckIn

K3 |#] Refresh | ol Mew Template = =g Mew Atribute Template
Substation Transfarmer

Library

@ Student0l Sandboc
- Templates
= £y Element Templates
L Substation Transformer
E Event Frame Templates
+ % Model Templates
4 iy Transfer Templates
----- @y Enumeration Sets
+- ', Reference Types
----- Tables
----- EJ Table Connections
Categories
i @I Analysis Categories
Attribute Categaries
(&) Element Cateqories
(] Matification Rule Categories
h Reference Type Categaries
- Tahle Cateqories

General  Attribute Templates  ports  Analysis Templates  Motification Rule Temp\aﬂ

|FM‘&-’

|I i| %R name

There are no gthbyte templates configured For this element template. Attribute templates p
ev Attribute Template
—

| Description

Substation Transformer

General Attribute Templates  Parks  Analysis Templates  Notification Ruls Templates

‘ansr

[+ 3][2 nime

4 Description

Default Yalue Trait Settings...

=] Categary: Energy

i Current

icurrent the transformer is running on. 0 &

23 © 2024 AVEVA Group Limited or its subsidiaries. All rights reserved.

9 Group by: [] Category [] Template

Mame: |Current |
Description: |Currant the transformer is running on. |
Praperties: <None > ¥
Categoriss: Energy

Default UOM: -

value Type: Double ~

Defaulk Value: [0 4 |

Display Digis: |5 |

Data Reference: | <None> ~
Sethings. .

Next we will add the attributes to the
template. Click on the ‘Attribute Templates
tab’. Attributes can represent the properties of
the transformer such as sensor data and
metadata.

Let’s start with the sensor data. Click ‘New
Attribute Template’ and add a new Attribute
called Current.

Fill in the details (Name, Description,
Categories, Default UOM) according to the
screenshot.

The UOM is an important field and AF can do
some unit conversions if necessary. Sometimes
we want to display the units differently than
the ones sent by the instrumentation.

AV=VA
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Step by step approach

Creating the attribute templates

Group by: [ Category [] Template

Marmne: o |Current

Descripkion: |Current the transformer is running on, |
Properties: =Mone > (v
Categories: Energy |
Default LOM: ampere ~ |
‘alue Type: Double R
Default Yalue: o0& |
Display Digits: -5 |
Data Reference: P1I Paint e

Setkings...

/7 Tag Search

NlPlSRVDl

aurrently!

exvqﬂ

Search

Point Class Errir A

Name DataServer  Display Digts  Description PointSource  DataType
& GU1 Generator. Current Phase A PISRYO1 H OSIDemo-AF...  Floated base
&7 U1 Generator. Current Phase B PISRYO1 2 OsIDemo-AF...  Floaté4 base
d GU1 Generator, Current Phase C PISRVO1 2 0SIDemo-AF...  Floattd base
¥ U2 Generator. Current Phase A PISRYOL 2 OSIDemo-AF...  Floated base
a GUZ Generator, Current Phase B PISRVO1 2 OSIDemo-AF...  Floatéd base
& GU2 Generator. Current Phase C PISRYO1 H OSIDemo-AF...  Floated base
& U3 Generator. Current Phase A PISRYO1 2 OsIDemo-AF...  Floaté4 base
0 GU3 Generator, Current Phase B PISRVO1 2 0sIDemo-AF...  Floated base
% U3 Generator. Current Phase C PISRYOL 2 OSIDemo-AF...  Floated base
a GU4 Generator, Current Phase A PISRVO1 2 OSIDemo-AF...  Floatéd base
¥ U4 Generator. Current Phase B PISRYOL H OSIDEmo-AF...  Floated base
T GErRTae Bhase C PISRYO1 2 OsIDemo-AF...  Floaté4 base
PISRVO1 -5 0sIDemo-AF...  Float3z base
Z~ersThemo_TXZTZ-COPEnt PISRYOL S OsIDemo-AF...  Float3z base
dOSlDEmUiTX241.CurrEnt PISRVO1 -5 0SIDemo-AF...  Float3z base
F OSIbemo_TH242. Current PISRYOL 5 OSIDemo-AF...  Float3z base
dOSlDEmuiT)Qﬁl.CurrEnt PISRVO1 S OSIDemo-AF...  Float3z base v
< I >
26 resuls returned in 0.5029514 seconds.
Cancel Reset
[T e

© 2024 AVEVA Group Limited or its subsidiaries. All rights reserved.

Pl Point Data Reference *
Data server: “roServerts || e

® Tagname:
[ Tag creation

O attribute: | v

Unit of Measure

Source Uniks: <Default = (4)

Walue retrieval methods

By Time: Automatic ~
Relaive i ]
By Time Range: End Time v
Calculation basis: Time: Weighted
Min percent good: &0

Previsw

Example instance:  Select example instance

Configuration: ‘ ‘

Yalue: [ |

Read only

® Tagname:

() Attribute: |

|0510emo_T><21 1.Current

|:| Tag Creation

Unit of Measure

Source Units: & w

Now we need to ‘map’ this Attribute to a PI
Point (also called a Pl Tag), which is the
actual measurement coming from the data
source.

Select ‘Pl Point’ as Data reference of the
Current Attribute and click ‘Settings’.

Click the ‘Tag Search’ button and do a Search
for *current* to filter the Current tags.

Select ‘OSIDemo_TX211.Current’ and click
OK.

Make sure the Unit of Measure is set to A,
not <Default> (A). It is good practice to
specify the UOM. Click OK again to close.

Don’t forget to check-in your changes.

AV=VA



Step by step approach

Applying the template to the existing element

File  Search  Wiew

Go  Toaols  Help

@ Database [ Query Date ~ © @& | () Back H, CheckIn %)  [2]Refresh | |3 Mew Element = (=1 b
Elerments 211
- & Elements General Child Elements  Attributes  ports  Analy

- (3, Element Seard
o Attribute

| Bl (J Assets

e

» ‘J‘:ﬂfﬂ'

Correert

4 |E‘|Z:‘| Convert to Termplate

Create or Update Data Reference
Categorize..,

Location...

Health..,

Annotate..

Find

hake Root Mode

Refresh

Copy
Paste

Paste Reference
Export to File..
Check Out
Create Version...
Delete..,

Renarne

Audit Trail Bwvents...
Showr Histaryg..,
Security..,
Properties

[+ Convertto Model.., this elermen

|‘§|Zj Change Template...

% Change Reference Type...

Choose Elerment Ternplate X
Mame: X211 g |

Element Template:

<Mone=

Substation Transformer

Templates of category: | <anys w

warning: Changing the template of an existing Element may
hawve unintended ronsequences. Use with caution.

| -

25 © 2024 AVEVA Group Limited or its subsidiaries. All rights reserved.

onc
TH211
General  Child Elements  Attributes  ports  Analyses  Motification Rules Versinne
|Eu‘2‘e-“
‘.é’ ¢ | 8| ¢8| Name 2| Yalue
= Cakeqary: Energy
&F Current 50349 &

We need to make sure that the Element we created
before is an instance of the template we just created.

Go back to the Elements, right click TX211 and then
choose ‘Convert’ and ‘Change Template’.

Select ‘Substation Transformer’ and click OK.

Note that the Attribute ‘Current’ now has a value
coming from the mapped tag.

AV=VA
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Step by step approach

Creating a new element from a template

© 2024 AVEVA Group Limited or its subsidiaries. All rights reserved.

Elements Assets Choose Elerment Ternplate X
- ¢y Elemerts General  Child Elements  Attributes
- @ -
o MNew * |[3  Mew Child Element L Parent: | Assets
=5 Element Mew El t L
__ = At Convert » |G MewElemen = Add child elerment using the reference type:
N Create or Update Data Ref ] New bodel
7 reate or Update L'ata Reference — i
. P Add Elernent Reference.. & ~+ Composition
GL Categorize. 4 Parent-Child
Lacation. =1 MNew Attribute
Health... 2 New Port
B Annotate.. = Mew Event Frame
b s |6l New nalysis Element Template:
hake Root Mode <Mone = .
[#]  Refresh Substation Transformer
&
53 Copy
Paste
B Paste Reference
EL  ExporttoFile..
& Check Qut
9 Create Version..,
> Delete...
Ranarme Cancel
Audit Trail Events..,
€4 Show History..
5 Security.., |
. Fi
=1
2 Properties 9:
‘-ﬁ’ ! @)% £ name | yalue
= Category: Energy
i i
i {7 Current 503494
] i

Let’s create another transformer and use the
template and see what happens to the Current’s
value.

Right click ‘Assets’, then ‘New’ and ‘New Child
Element’.

Choose the ‘Substation Transformer’ template and
name the transformer ‘TX212’.

Notice it already has inherited the Attribute Current.
But there is an issue here. Swap between TX211 and
TX212 to see if you can spot it.

Both transformers have the same value for the
Current, because we actually ‘hardcoded’ the tag for
the mapping in the Template. This is not what we
want and we will go back to the Template to fix this.

AV=VA
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Step by step approach

Using substitution parameters

current attribute.

Havigates alevel up

Separates attributes in a path

References the value of the object instead of its name.

Note: Only FI point datar bute value

substitution syntax. Othe such as formula, table
lookup, and String Builder have a simpler syntax for referencing

attribute values.

Symbol Description Examples
Y%Element%
Considers the expression as a substitution parameter.
SoAttributeds
Current element or attribute. Use \ to navigate down from
current element. Use .| to navigate to child attributes of the 9%.\ChildElement|Attribute%%

%.\.\Element%

96..| Attribute%

Separates components of & path, except attributes 9. \Element%

9%..| Attribute%

s Attribute value at same level as sttribute

S@Attribute%

= Attribute value at root level of same element

Y%i@|Attributeds

« Attribute valus at parent attribute leve

%(@..| Attribute%%

« Attribute value at parent element level

%i(@. \|Attributed

= Attribute value of child attribute of same element:

%@, | Attribute

» Attribute value of child element attribute.

%@ \ChildElement\ChildOfChild|Attribute%

» Attribute value of primary slement of event frame

%@.\Elements[]|Attribute%

© 2024 AVEVA Group Limited or its subsidiaries. All rights reserved.

Substitution parameters are variables that can be used
in attribute templates so Pl AF resolves them when
creating the data reference. In our case, we will use it
to make the tag name dynamically linked to the
corresponding mapped Attribute. This gives great
flexibility and allows us to re-use the same template
for many assets with some level of automation when
mapping source tags.

More information on this topic can be found in our
documentation: https://docs.osisoft.com/bundle/pi-
server/page/substitution-parameters-in-data-

references.html

Our mapped tag will follow the naming convention: “PI
Server\OSIDemo_Transformer.Current”

AV=VA
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Step by step approach

Usmg substitution parameters *  Our mapped tag will follow the naming

convention: “PlI
Server\OSIDemo_Transformer.Current”

o | Group by: b Catsgory [ Temp"ate| *  For the Pl Server we will use the following

I g Current . .

o —— Substitution Parameter: %@\PI Data

Description: |Current the transformer is running on. | . o

S . » Archive|Name%

S [Eneray @ *  This will search for the Pl Server Name under an

Defaut UOM;  [amporo ] Element called PI Data Archive which we still have

Walue Type: Double w to create

Defaulk Yalue: s | )

Display Digits: |5 | *  For the Tag name we will use:

Data Reference: PI Poink w OSI DemO_%Element%.CU rrent

— | et — *  This will fetch the name of the transformer and
“R@IPT Data Archive|N S 0SI0 El k oy .

l}o.Cu:Irent?pgint::;;::ilFlnag?:szLnints§3r25=ogln;§:nn- reSOIVe |t IntO the tag name SUCh as

AFAnalysis;span=1000; zero=5000 OSIDemo TX211 Current

Note: The full setting of the tag also includes
information such as the data type, the data o
source and the range.

To properly map the tag, copy the red text on the
left into the Settings field.

\\%@\PI Data
Archive| Name%\0OSIDemo_%Element%.Current;pointtype=Float32;pointsource=0SIDemo-
AFAnalysis;span=1000;zero=5000

L}
—
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Step by step approach

Naming the Pl data archive

Database Cuery Date = @ Back
¥

H, Check In

Elerments

(3, Eler]

g ﬂ,? Meww Element:
e

i

&

X £ §§

ER

Mews hodel
Add Elernent Reference...

Create or Update Data Reference
Reevaluate Marming Pattern

Categorize...

Arrange By
Refresh

Paste

Paste Reference

Irpaort from File,.,

Exportto File..
Delete 21,

Security..

) v lﬂ Refresh |3 Mew Elerment -
Elernents &
Search
B [31| Mame - De
| (3 Assets
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Choose Elernent Ternplate

2 e

Parent: |Studentdl Sandbox

Add child elerent using the reference tyvpe:

+ Parent-Child

Element Template:

=<Mone=

(B 5ubstation Transfarmer

Cancel
Elernents &
B % Elements
{ EI ﬁ Assets
- & Tezil
L &G THz1z
i (51 PI Draka archive

We also need to Name the PI Server as
mentioned before.

Go back to the Elements tab, right click
‘Elements’ and create a New Element called
‘Pl Data Archive’. Do not link it to the
Substation Transformer template.

We will create an Attribute called ‘Name’
next.
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Step by step approach

Naming the Pl data archive

Elements

= 5 Elements
i B (3 Assets

Pl Data Archive

General Child Elements  Attributes  p

=7, Attrib

&

&

¥ o5& [

i & &

# Attribute Properties

General
| iter Name: |NamE ‘
[ | T Description: | ‘
3 Mew Child Element W Properties: Configuration Item ~
Convert 3 HewElement Categaries: |
| Mew hodel
Create or Update Data Reference I_—I Default UOM: ~ ‘
w¥  Add Elernent Reference..,
Categarize... Value Type: String ~
Location... =1 Newatribute Valus: (e |
2 MewPaort
Health.., B ol Display Digits: |-5 ‘
Annotate..
Ao MewEBvent Frame Data Reference: <Mone = i
Find I.Im Mew Analysis
Settings...
Make Root Mode
Refresh ‘ ‘
o
°pY Limits Forecasts
Paste
Paste Reference Cancel
Expaortto File..
Apply Changes
Check In
Undo Check Out Elements Pl Data &rchive
Create Version... B & Elements Gereral Chid Elements  Attributes  ports  Analyses  Notification Rules n
Delet § B (3 Assets
Elete b @ TH2IL
Rename - [ Te212 |Wﬂr
Audit Trail Events.. [EF1 Data Archive |f t| @/ @ B Name = value
Show Histary =38 Element Searches
3 Attribute Search 1 =] Categary: <Nonex
Security.. 3 i
Properties & | =] Name EPISRVDI
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Right click the Pl Data Archive element and
add a New Attribute.

Enter ‘Name’ as the Attribute’s name.
Enter ‘PISRVO1’ as the Value.

The Value Type should be set as String.
Click OK.

Now check-in the changes and see what
happened to the Current values and
mapped tags of the two transformers.

Can you confirm that they now have
different real-time values?
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Step by step approach

Creating the rest of the attribute templates for sensor data

Group bey: Cakegory |:| Te
Marne: |Lc:a|:|

Descripkion: |E|E|:tri|:a| load being consumed. |
Properties: =Mone = =
Cateqories: |Energy |
Default UOM; 1w v |
Value Tvpe: Double w
Defaulk Yalue: 0 M |
Display Digits: -5 |
Daka Reference: | PI Paink W
Setkings. ..

W3@PI Data Archive|Mame:\05I0emo_%Element
%, Load; pointtype=Float3Z; pointsource=0310emo-
AFAnalysis; span=1000;zera=5500

\\%@\PI Data

Archive | Name%\0OSIDemo_%Element%.Load;p
ointtype=Float32;pointsource=0SIDemo-
AFAnalysis;span=1000;zero=5500

© 2024 AVEVA Group Limited or its subsidiaries. All rights reserved.

Group by [#] Category [] Ten'g

Name: LTC Pasition |
Description: |F‘|:|sitiDn of lnad tap changer. |
Propetties: Zhone = v
Categories: ‘Luad Tap Changer |
Default UOM: | <hone v]
Value Type: Ink3z w
Default Yalue: 1] |
Display Digits: -5 |
Data Reference: | PIPoink e
Setkings. ..

VW@ PI Data Archive|Mames 0SIDemo_%:Element
% LTCP; pointtype=Int3Z2; pointsour ce=05I0emo-AFAnalysis

\\%@\PI Data \\%@\PI Data

Archive | Name%\OSIDemo_%Eleme Archive| Name%\0SIDemo_%Eleme

nt%.LTCP;pointtype=Int32;pointsour nt%.TOT;pointtype=Float32;pointso

ce=0SIDemo-AFAnalysis urce=0SIDemo-
AFAnalysis;span=13;zero=33

Marme:
Description:
Properties:
Categories:
Default LOM:
YWalue Type:
Defaulk Yalue:
Display Digits:

Data Reference:

Group by: ] Category [ Tem
|Top—0il Temperature

|Temperature of oil measured near the upper surface, |

“Monez ~
|Temperature |
:Ieure& Celsius ~ |
Double ~
nec |
5 |
PI Paoint A4

Settings. ..

11%@PI Data Archive|Mamesi05IDemo_sElement
%, TOT, pointtype=Float 32; pointsource=0S1Demo-
AFAnalysis;span=13;2er0=33

Now go back to the Library. It’s
time to add the remaining
Attributes to the Transformer
template.

Repeat the process of Creating New
Attributes for the ‘Load’, ‘LTC
Position’ and ‘Top-Oil
Temperature’.

Check-in.
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Step by step approach

Adding the remaining transformers

Elerments

&% Elements

= [J Assets

i b @ THENL

; b G THe1z

- [ PIData archive
(£, Element Searches

4] 23 Attribute Search 1
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THa 11 g
General  Child Elements  Attributes  ports anal

|&‘Z‘ﬂ-’
‘#’ * |8 & £ Name
= Category: Energy
= i(f Current
B ¥ Load

= Category: Load Tap Changer

&% LTC Position
= Cateqory: Temperature

&% Top-0il Temperature

...... ﬁ T=211
...... ﬁ T=212
...... @ T=213
...... @ T=214
...... ﬁ T=215
...... ﬁ T=216
...... ﬁ T=217
...... ﬁ T=218
...... ﬁ T=219
...... ﬁ T=220
...... ﬁ TE221
...... ﬁ TeE222
...... ﬁ T&E223

...... ﬁ T=224

Notice: Numbers are

------ G Twziz
------ G Txz4l
------ G Tuzaz
------ G THzel
------ G Twz6z
------ F TEs11
------ F Tus1z
------ F TEs31
------ G Tusaz
------ ( TxE51
------ (F Twgsz
------ F TEs71

e (1 PIT

------ G THs7z

not in sequence.

archive

By now we have two transformers
with 4 Attributes each.

Let’s repeat the Create Element
process and add the remaining 12
transformers.

Right click ‘Assets’, then ‘New’ and
‘New Child Element’.

Choose the ‘Substation
Transformer’ template and name
the transformer ‘TX213’ and repeat
for remaining transformer.

TIP: It’s quicker just to copy and
paste one of the transformers in the
hierarchy and change their names.
The template will be applied.

Make sure all the Transformers are
created and all the Attributes have
been mapped correctly to their
respective tags.
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Step by step approach

Adding metadata — String builder

* Now that we have all the sensor data
mapped, we will need metadata to continue
building our Transformer model.

* Metadata can come from multiple places

Group by: Cakegory |:| Ted i Builder Data Ref

o [Transtormer bmber n ring Buder s ReeTenee such as data sheets, external databases (e.g.
Description: | _‘ Specify the strings and attribute values to concatenate to produce the string output walue: asset ma nagement Systems)[ looku p tables
Propefties: <None= v Right("Element 4", 3) and nameplate data.
Cateqgories: |SpeciFications |
Defauk UOM:  |<None> V| * We will start by adding the ‘Transformer
Value Type: Doble v Number’ in the template to help identify
Defoukalue: |0 | each transformer.
Display Digits: -5 |
Data Reference: String Builder £ nght(”%Element%”’ 3)’ ° GO baCk tO the Iibrary an add the

Settings. . Transformer Number attribute.
Rlaht{ SeElement’, 3 * Use the String Builder to get the number

9 from the Element name. Function we will
use is ‘Right” with the %Element%
substitution parameter.

Category: Specifications

=g Transformer Number n Right{"#:Elementa", 37;

= Category: Specifications

] = | Transformer Mumber 211

L}
—
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Step by step approach

Adding metadata — Static Values

Group by: [v] Category [[] Tem We can also just enter static numbers for metadata when it does not
Mame: |Winding Expaonent cha nge.
Descripkion: Winding exponent used in hok-spok temperabure caloulation, - .
| | In our model, the Winding Exponent is the same for all of our
Properties: <Mone > i
transformer models.
Categories: |SpeciFicatiDns |
DefaultLOM:  |<None> <] Let’s yse the static manual entry for that one. In the Attrlbut.e '!'emp!ate,
we will enter the Default value of “1” and all transformers will inherit
Yalue Type: Double e
that.
Default Yalue; 1 |
Display Digits: -5 |
Daka Reference: =Mone > w
Settings...
i 7
' = Winding Exponent iWinding exponent used in hok-spot temperature calculation, 1 9

34 © 2024 AVEVA Group Limited or its subsidiaries. All rights reserved.
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Step by step approach

Adding metadata — Table Lookup

@ Database FE QueryDate - © a General Table Define Table  Version e * A good way to organise and look for metadata is by using
Libra
] :’;udentm —— Mame: |Transfnrmer Metadatal Looku P Tables.
- [@) Templat o . . .
b & Flement Templates Description: | *  We can define a table in AF with the Transformer Name that
- [0 Substation Transformer . a1y .
....%E\,';nmammmmates Categaries: | will be used as reference to filling other fields such as ‘Rated
(- [ Madel Templat
o 1g Tramefer Tomplates Cannection: Intern Current’, ‘Manufacturer’ and ‘Model’.
------ @y Erumeration Sets
i % Reference Types Query: |Internal Query * Gotothe Library and right click ‘Tables’ then ‘New Table’.
Iews Table .
Re-lmport Table.. Time Zone: =Mene> * Name it ‘Transformer Metadata’.
Arrange By N Cache Inkerval: Ijl Manual Refresh
Refresh Securit
Paste

Impor frarm File..,

5 Security.,

L}
—
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Step by step approach

Adding metadata — Table Lookup

* Next go to the ‘Define Table’ tab and
right click ‘Insert’.

Librany Transformer Metadata
@) Student0! Sandbox General Table Define Table  vyarsion
T e Y *  We will define each column of the Table
(F Substation Transformer Mame Value Type
Event Frame Templates h
G oot as per screenshot.

& Transfer Templates
) Enumeration Sets
Delete

*  Make sure the UOMs and Value Types

Transformer Metadata

T e are correct and double check for typos in
(2] Analysis Categories
8 e oo the Name column.

(] Elemenk Categaries

() Motification Pule Categories
Reference Type Categaries
Table Categories

Transfarmer Metadata g
General Table Define Table  wersion

Transfarmer Metadata

Mame Yalue Type Time Zone Unit OF Measure Use Image Tra n SfO rmer N ame
Transformer Mame EString <Mones= <Maone> ESTE

: Rated Current
Rated Current Double <M= ampere <M=

Rated Hot-Spot Temperature
Rated Hot-Spot Temperature Dauble <A deqgree Celsius ESTE )
, , Hot-Spot Temperature High
Hot-Spot Temperature High Double <M= degres Celsius <M= i
: _ Substation

Substation Skring <Mones= <Maone> ESTE
Manufacturer Skring “Mone= “Mone = <M= M anu fa Ct urer
Madel Skring <Mones= <Maone> ESTE M Od eI

L}
—
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Step by step approach

Adding metadata — Table Lookup

© 2024 AVEVA Group Limited or its subsidiaries. All rights reserved.

Transformer hMetadata
General Table  Define Table  Wersion
Transformer Metadata
Fitar
Transformer Name Rated Current ?::nepir:tiipot Hok-Spot Temperature High Substation Manufacturer Model
b G000 110 §9.5 Arkham =E S06E
Taz12 G000 110 3.5 Arkham iGE S0&E
THZ41 G000 110 9.5 Innsmouth E 5064
T¥242 6000 110 §9.5 Innsmouth GE S06E
TX261 G000 110 §9.5 Kingspork Westinghouse S064
THz6z G000 110 §9.5 Kingsport Westinghouse S06E
TrE11L &000 110 103 Durwich Westinghouse S06E
T¥512 6000 110 103 Dunwich Westinghouse 5066
TX531 G000 110 103 R'lyveh AEE S064
TX532 G000 110 103 R'lyveh AEE S06E
T#E51 G000 110 103 ‘fuggoth AEE S0&E
TS5z G000 110 103 uggoth AEE SO06E
TX571 6000 110 103 Yith AEE S064
TH572 G000 110 103 ‘ith AEE S06E
]

Once the table is defined, we will enter
the values respective to each individual
transformer.

Go to the ‘Table’ tab and enter the rows
as per screenshot. Make sure the values
are correct.

You can copy and paste values that are
the same to speed up the process.

It is also possible to copy it from an
external spreadsheet (e.g. Excel) if this
data is available in that format (check the
Desktop for a shortcut to
Share\TransformerData.xls file).
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Step by step approach
Adding metadata — Table Lookup

* Now that we have the Table defined and
6 populated, it’s time to create the Attributes
NBIE: for the transformer metadata.

Group b-:'.-; Cateqory I:l Tem Table Lookup Data Reference
Mamne: |Rated Current el Transformer Metadata

Rated Current « | [ stepped g

DSt et [Hiohest curvnt transformer was desgiend ta run a. | ztltml ) e Let’s start with the ‘Rated Current’. We will

Properties: <None> > i do a lookup for the ‘Transformer Name’ and

Cotegories:  [Energy € - 8 find the respective ‘Rated Current’ of each.

Diefault LICM; |am|:uere v| s b S 3 . - o

b T —— » o We will also fill the UOM, Description, Value

Default value: |04 | P Type and Category as usual.

Display Digits: |5 | A . ° Under Settings, we will define which column

Data Refersnce: @m@ v T e et we’re using to search and the column that
%ttin@ will return the expected value.

T e e o e it W (st * Make sure you configure it like the

screenshot. You need to set the ‘Table’,
‘Result Column’, ‘Rule’, ‘Order By’ and create

S —— the ‘Where Clause’. Then click ‘Add And’ so
alue ko return when no matching row Found: alue o return when result Found: .
Yahe 1 1t whts D > the Clause appears in the box.

- * Click OK and check the Rated Current value

for each Transformer in the Elements tab.

L}
—
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Step by step approach

Adding metadata — Table Lookup

Name: [Rated Hot-Spot Temperature hlame: [Hot-Spot Temperattre High + Next, create the remaining Attributes as
Description: |Highest hot-spok temperature transformer was desgiend ko run at, Description: |L':'W‘35t hot-spot temperature of concern. per screenshots. (’Rated Hot-Spot
Properties: <Mong v Properties: “Mone > ~
== Temperature’, ‘Hot-Spot Temperature
Zakegoties: |Temperature | Cakegaries: |Tem|:|erature | H h; d IS b t t :)
Default UOM: |degree Celsius v| Default LOM: |degree el v| IgN° an ubstation
Value Type: Double e Value Type: Double v * TIP: It may be quicker to Copy/Paste the
Defauk fale: — [0°C || Default value: [0 °C | ‘Rated Current’ Attribute and just
Display Digits: -5 ] - . o
SRRy Display Digits: |5 | change the setting and properties that
f ! bl ki ~ .
Data Reference:  Iclonl Data Reference: | Table Lookup ~ are different (e_g. UOM’ Type’
Settings... . .

Settings. . Description, Where Clause, etc).
SELECT [Rated Hok-Spot Temperature] FROM [Transformer Metadata] WHERE
[TransFarmer Mame] = "%Element®' ORDER BY Rated Hot-Spat Temperaturs| SELECT [Hot-Spot Temperature High] FROM [Transformer Metadata] WHERE

[TransFormer Mame] = "“%:Element%:' CRDER BY Hot-Spaot Temperature High

Marne: |Substat\un
Descripkion: |

Properties: <Mone= et

Categaries: |Spe:|ﬂ:at|nns | =]

Default LIOM: <None >

Walue Type: String

Walue: |Arkham |

Display Digits: |—5 ‘

Data Reference! | Table Lookup i
Settings. ..

SELECT Substation FROM [Transfarmer Metadata] WHERE
[Transformer Mame] = "%:Element%:' QRDER BY Substation

L}
—
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Step by step approach

Adding metadata — Table Lookup

MName:
Description:
Properties:
Categories:
Default Lio:
Yalue Type:
Default Yalue:
Display Digits:

Data Reference:

|Manufacturer

<Mane =

|S|:ueciFiu:atiDns

|c:N0ne:=-

Skring

]

-5

Tahle Lookup

SELECT Manufacturer FROM [Transformer Metadata] WHERE [Transformer Mame] =

"“Element®:’ ORDER BY Manufacturer

© 2024 AVEVA Group Limited or its subsidiaries. All rights reserved.

Marne:
Descripkion:
Properties:
Categaties:
Drefaulk LICM:
Value Type:
Default value:
Display Digits:

Data Reference:

|M0del

<Mone >

|SpeciFicati0ns

| <Mone =

Skring

0

-5

Table Lookup

"*Element %' ORDER, BY Maodel

SELECT Model FROM [Transformer Metadata] WHERE [Transformer Mame] = ‘

Next, create the remaining Attributes
as per screenshots. (‘Manufacturer’
and ‘Model’)

TIP: It may be quicker to Copy/Paste
the ‘Rated Current’ Attribute and just
change the setting and properties
that are different (e.g. UOM, Type,
Description, Where Clause, etc).
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Step by step approach

Adding analytics - Expression

aDatahase 5 Query Date = (& @ () Back H, CheckIn 2 « |#] Refresh | @ Mew Template -

Libirary Substation Transformer

0 -
@Studentﬂl Sandbox General  Attribute Templates  Porks | Analysis Templates /matification Rule Templates
=R Templates

= [y Element Templates
i e [ Substation Transformer

There are no analysis template configured for this element template,

Event Frame Templates Create a new analysis template
Model Templates

- “4& Transfer Templates

Substation Transfarmer

General  Attribute Templates  Ports  Analysis Templates  motification Rule Templates

© 2024 AVEVA Group Limited or its subsidiaries. All rights reserved.

g MName: LTC Position Change - 24 Hours
@ = MName Description:
fta  LTC Position Change - 24 Hours Categories:
Analysis Type:  (® Expression () Rollup () Ewvent Frame Generation

Enable analyses when created from template

Now that we have all the data we need
coming from sensors and other
databases, it’s time to create our own
analysis to further enrich the model
and turn data into actionable
information.

Go to the Transformer Template and
select the ‘Analysis Templates’ tab.
Then click ‘Create a new analysis
template’.

We will name this analysis ‘LTC Position
Change — 24 Hours’ and it is an
‘Expression’ analysis type.

We will define the equation next.
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Step by step approach

Addmg analytlcs i EXpI’ESSIOﬂ ¢ The analysis equation can have multiple

rows and variables to help with
readability but in this case we will need

|
Mame Expression 0 onIy one equation.
LTPC ‘ EventCount( 'LTC Position', "®-24h',"*") ° Name the variable ‘LTPC’ and enter
EventCount('LTC Position','*-24h','*’) for
Example Elemeng“Select an example clement the Expression. This will basically count
Add  new variabe| Evakete the number of times the value of the LTC
Mame Expression Cutput Attribute P .
LTPC EventCount( LTC Position®, | Find Derived Elements for 'Substation Transformer' O x Map ‘ POSItIon has Changed In the Iast 24
Group by: [] Category [ Template hOU rS.
Fitar oo
Shme  sDescrpton | cateory | Type Tampate @] *  Next we should test the equation to see
BiTRz11 i Mone Substation Transformer ef oy - P .
B s e if it is giving us expected results or if we
= rieet None Substaton TransFormer have made any errors in the syntax. We
B|Tx242 Mone Substation Transformer y need to click on ISelect an example
ci element’ to pick a transformer, and
then click Evaluate.
* Note: “* means ‘now’ in the Pl Time
mep'eﬂeme"t syntax. More info on PI Time here.
Add 2 new variabe| https://docs.osisoft.com/bundle/pi-
Mame Expression Value at Evaluation Value at Last Trigger Cutput Attribute .« e
LTPC ‘EventCo.nt('LTC Position',"'®*-24h","*") 113 count 112 count Map Server/page/pl_tlme-html

L}
—
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Step by step approach

Adding analytics - Expression

T ) )

Cutput Attribute

Output Attribute jer

lap | ant Map

| Mew Attnbute Ternplate
& Current
iy Hot-Spot Temperature High
i Load
< LTC Position
=g Manufacturer
24 Model
i Rated Current
=g Rated Hot-Spot Temperature
=g Substation
< Top-Cil Temperature
=) Transformer Number

‘g Winding Exponent

@ Attribute Ternplate Properties

Save Output History: @ Yes (O Neo

Marne: LTC Position Change - 24 Hours
Description:

Data Server SeServerda v
Value Type: Double v

A Pl Point data reference attribute template will be created.

©

QK | | Cancel

43 © 2024 AVEVA Group Limited or its subsidiaries. All rights reserved.

Analysis can be Periodic or Event-
triggered. We will keep ‘Event-
Triggered’ selected, and it means
the calculation will happen once
the PI Server receives new values
for the equation’s inputs.

Finally, we need to write the result
of this calculation to a NEW PI
Point so it can be properly archived
and historized. This is good practice
because when querying for these
values, they will be in the PI
Archive and it will very quick to
retrieve them without the need for
client side calculations on the fly.

Click ‘Map’ under Output Attribute
then ‘New Attribute Template’ to
define a new Attribute.

The new Attribute should be called
‘LTC Position Change — 24 Hours'.
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Step by step approach

Adding analytics - Expression

Marme:
Description:
Properties:
Caktegories:
Drefault LICm;
Yalue Type:
Cefault Yalue:
Display Digits:

Data Reference:

|LTC Position Change - 24 Hours

|Num|:uer of LT position changes within the last 24 hours

=Mone >

St

|L|:ua|:| Tap Changer

|~::Nu:une:=-

Double

1]

-5

PI Paint
P

G

119360 5erverss) %eElement % LTCPC, StDatabase
% pointkype=Floaté4; pointsource=05I0emo-AFAnalysis

\\%Server%\%Element%.LTCPC.DBXX;pointtype=Float64;points
ource=0SIDemo-AFAnalysis

€ | ¢F LTC Position Change - 24 Hours e

¢| LTPC := EventCount{'LTC Position','*-24h',*"); |

© 2024 AVEVA Group Limited or its subsidiaries. All rights reserved.

Pl Point Data Reference 9

Data server: [%Server% “ -

@ Tag name: |%Element%.LTCP.DBO1] » | 5
Tag Creation

|pointtype= Float64; pointsource=0SIDemo-AFAna Iysis‘

O Attribute: ‘ o« ‘
Unit of Measure
Source Units: <None> ~
Value retrieval methods
By Time: Automatic v
Relative time:
By Time Range: End Time v

Calculation basis: Time Weighted

Min percent good: 80

Preview

Example instance: Select example instance

Configuration: | ‘

Value: | ‘

Read only

Now go back to the ‘Attribute Templates’
and update ‘LTC Position Change — 24
Hours_LTPC’ attribute’s properties

Click ‘Settings’. Make sure Tag Creation is
enabled. Close the window.

Copy the syntax into Setting’s field.
Update the DBXX string.

Since all students are sharing the same

server we will append ‘DBXX’ to the PI
Point name so it will be easier to identify
who created it. Please insert your student
number in. e.g If you are Student05, then
key in DBO5.

In a real Production environment, results
of the same common analytics should be
mapped to a single tag so the same tag
can be used by many people in the
company.

The little orange diamond icon next to the
Attribute’s name indicates this tag comes
from the Analysis Server and not from an

external Data Source. —
AV=VA
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Step by step approach

Adding analytics - Expression

O B € | F LTCPosition Change - 24 Hours

PE Ce

© 2024 AVEVA Group Limited or its subsidiaries. All rights reserved.

Management
Choose a type
(@ Analyses
() Netification Rules
Analysis Searches

&

Al
Enabled
Disabled

99 9

(3 Elements

= Event Frames

[ vibrary

e Unit of Measure

&2 Contacts

Analyses

0 total analyses selected (0 on this page)

[] status @ @ Element Name

O & fi9 Assets\TX532 LTC Position Change -
O & fi9 Assets\TX531 LTC Position Change -
O & Ji0 | Assets\Tx512 LTC Position Change -
O & fi9 Assets\TK511 LTC Position Change -
O @ fix) Assets\TX262 LTC Position Change -
O & Jio Assets\Tx261 LTC Position Change -
O & fi9 Assets\Tx242 LTC Position Change -
O & Ji9)  Assets{TX241 LTC Position Change -
O & Ji9  Assets\Tx572 LTC Position Change -
O & fi9 Assets\TXS571 LTC Position Change -
O & fis Assets\TXS52 LTC Position Change -
O & fi9 Assets\TXS51 LTC Position Change -
O & Ji9 Assets\Tx212 LTC Position Change -
O & fi9 Assets\TK211 LTC Position Change -

Template

24 Hours LTC Position Change -
24 Hours LTC Position Change -
24 Hours LTC Position Change -
24 Hours LTC Position Change -
24 Hours LTC Position Change -
24 Hours LTC Position Change -
24 Hours LTC Position Change -
24 Hours LTC Position Change -
24 Hours LTC Position Change -
24 Hours LTC Position Change -
24 Hours LTC Position Change -
24 Hours LTC Position Change -
24 Hours LTC Position Change -
24 Hours LTC Position Change -

24 Hours
24 Hours
24 Hours
24 Hours
24 Hours
24 Hours
24 Hours
24 Hours
24 Hours
24 Hours
24 Hours
24 Hours
24 Hours
24 Hours

Backfilling

( bed Managemenﬁ

Let’s check if the Pl Point has been
correctly created. Go back to the
Elements and check the value of the
‘LTC Position Change — 24 Hours'
Attribute.

If you see ‘Pt Created’ it means the
point has been created but the
analysis hasn’t yet written any values
to it, which is fine. The Analysis should
be running and will write the value
within a few minutes.

To check if the Analysis are running, go
to the Management tab and check the
green tick marks next to them. If not,
select the analysis and enable them.

AV=VA



Step by step approach

Adding analytics - Expression

* Now repeat the process of creating analysis for
Notiﬁcaﬁmulﬂﬂ the Hot-Spot Temperature analysis. Map the
output to an Attribute and Tag.

General  Attribute Templates  Ports
E
=1

MNew Analysis Template

= Mame
fisw  LTC Position Change - 24 Hours

General  Attribute Templates  Ports  Analysis Templates  Motification Rule Templates
i3 MName: Hot-Spot Temperature Q
@& = Name Description:
fisa LTC Position Change - 24 Hours Categories:
Analysis Type: (@) Expression () Rollup (") Event Frame Generation () SQC

W9 Hot-Spot Temperature
Enable analyses when created from template

Example Element: Assets\TX211

Add a new variable |

MName Expression Value at Evaluation Value at Last Trigger  Cutput Attribute
Hot-5pot Temperature

HST ‘ 'Top-0il Temperature'+('Rated Hot-Spot Temperature'-'Top-0il Temperature')*('Current'/'Rated Current’)~(2*'Winding Exponent’)

"Top-0il Temperature'+('Rated Hot-Spot Temperature'-'Top-Oil Temperature')*('Current'/'Rated Current')*(2*'Winding Exponent')

AV=VA
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Step by step approach

Adding analytics - Expression

Name: |Hot-Spot Temperature — 77_ @
Description: |Ca|cu|ated winding hot-spot temperature.

Properties: <None> o
Categories: |Temperature ‘@
Default UOM: degree Celsius -]
Value Type: Double 9

Default Value: 0°C |
Display Digits: -5 [
Data Reference: Pl Point v

Settings...

‘ \\%Server%!\%Element%.HST,DBO1; pointtype=Float64:pointsource=0SIDemo-AFAnalysis

\\%Server%\%Element%.HST.DBXX;pointtype=

Float64;pointsource=0SIDemo-AFAnalysis

47 © 2024 AVEVA Group Limited or its subsidiaries. All rights reserved.

Pl Point Data Reference

Data server:

‘%Server%

qu

© Tag name:
Tag Creation

| %Element%.HST.DBO1|

» |5

‘pointtype= Float64;pointsource=0SIDemo-AFAna Iysis‘

QO Attribute: ‘

Unit of Measure

Source Units:

Value retrieval methods

By Time:
Relative time:

By Time Range:
Calculation basis:
Min percent good:

Preview

Example instance:

<Default> (° -~

Automatic

End Time
Time Weighted

80

Select example instance

Configuration: |

Value: |

Read only

Cancel

Make sure you fill all the details of the newly
created ‘Hot-Spot Temperature’ in the
Attribute Template.

Make sure you have DBXX added correctly in
the Settings
Check-in your changes

Go back to Elements to verify if the values
have been written

AV=VA



Step by step approach

Addmg analytlcs — Event Frames * So far we have all the sensor data and metadata

we need for monitoring our assets health. We
have also added some analytics to turn data into
actionable information.

Library Event Frame Template
P oo ,%,—o *  The next step now is to use Event Frames to
" st rorsfomer e automatically capture when the Hot-Spot
;.iisﬁfg e S Temperature goes above the High limit.
EEE%ELT?%?ZT |y *  First we will need to setup a template for the EF
G e Corecton o and define which data we want to capture within
e e |3 mportfom .. its time context.
E'Eficii.gtt; Securty.. 0SIDemo_%ELEMENT% %TEMPLATE% %STARTTIME:yyyy- +  Go to ‘Library’ and right click ‘Event Frame
Tabe Categore MM-dd HH:mm:ss.fff% Templates’ then select ‘New Template'.

*  Enter the details in the ‘General’ Tab.

Hat-5pot High Temperature Excursion . .
pRRTIgTIER 6 *  We will use the ‘Naming Pattern’ and add some
General  Attribute Templates . .
Moo T : : substitution parameters to make the name of

g ok-Spat High Temperature Excursion . . . . .
| each EF unique so it’s easier to browse, identify
and find them later.

Descripkion:

Base Template: | <MNone:=

Categories: |

Maming Patkern: |OSIDemD_%ELEMENT°fo Y TEMPLATE S %STARTTIME tywyy-MM-dd HH:mm s, FFFa|

] Allow Extensions ] Can Be Acknowledged [ Base Template Only

L}
—
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Step by step approach

Adding analytics — Event Attributes

Hot-Spot High Ternperature Excursion

General  Attribute Templates

| Aker 2

|i i & Mame

&

There are no atbribute kemplates configured For
this event frame template. Attribute templates
provide the definition used to create an

instance of ibuke,
Tew Attribute Template

© 2024 AVEVA Group Limited or its subsidiaries. All rights reserved.

Marne: |P.verage Hot-Spot Temperature
Drescription: |

Properties: <Mone > R
Categories: | |
Default UOM: |degree Celsius w |
Yalue Type: Double w
Defaulk Yalue: 0= |
Display Digits: -5 |
Data Reference: PI Paint ~
Settings. ..

| JElernents[.]|Hok-Spat Temperature; TimeRangeMethod=~Average |

\Elements[.] | Hot-Spot
Temperature;TimeRangeMethod=Average

Fl Point Data Reference

Data server; eSErver

() Tag name: ‘ » | J
®) Attribute: ‘.'(Elements[.]lHot-Spot Temperature| )
; —
Unik of Measure
Source Units:
Value retrieval methods
By Time: Aukamatic w
Relative time: ‘
By Time Range: Average ~
Calculation basis: Time Weighted ~
Min percent good: ‘80
Preview

Example inskance: Select example instance

Configuration: |

Yalue: |

Read only

Cancel

Next go to the ‘Attribute Templates’
tab and select ‘New Attribute
Template’.

For our first Attribute, we will get
the AVERAGE of the Hot-Spot
Temperature during the duration of
the Event Frame.

We will configure it normally like we
did before with one main exception
being that we will use the Average
retrieval method.

Copy and paste the string into
Settings’s field.

Similar to Substitution Parameters,
EFs can reference elements and
attributes. We will use ‘Elements[.]’
and reference the Hot-Spot
Temperature so we can get its
average.

For a full list of data references, visit
https://docs.osisoft.com/bundle/pi-
server/page/event-frame-
templates.html

AV=VA
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Step by step approach

Adding analytics — Event Attributes

MNarne: |.¢Werage Top-0il Temperature
Description: |

Marme; |F\verage Load
Descripkion: |

Properties: <Mone ~
Cateqgories: | |
Default UOM; |1 v|
Yalue Tyvpe: Double -
Default Yalue: 0 P |
Display Digits: 5 |
Data Reference: | PI Poink ~
Settings...

\Elements[, ]|Load; TimeR.angeMethod=Average ‘

\Elements[.]| Load;TimeRangeM
ethod=Average

© 2024 AVEVA Group Limited or its subsidiaries. All rights reserved.

Properties: =Mane > ~
Categories: | |
Default LOm; |degree Celsius v |
Value Type: Double w
Default Walue: 0°c |
Display Digits: -5 |
Data Reference: PI Paint e
Setkings...

Mame: |Maximum Hok-Spot Ternperakur °
Description: |

Properties: <Mone > il
Categories: | |
Default LCm: |degree Celsius v |
Walue Type: Double w
Default Value: 0= |
Display Digits: -5 |
Daka Reference: PI Paink e
Setkings. ..

AElements[ . ]| Top-Oil
Temperature; TimeRangeMethod=Average

\Elements[.]| Top-Oil
Temperature;TimeRangeMethod=
Average

AElements[ . ]|Hok-Spot
Temperature; TimeRangeMethod=Ma:imum

\Elements[.]| Hot-Spot
Temperature;TimeRangeMethod=
Maximum

We will repeat this process for the
other Event Attributes: ‘Average
Load’, ‘Average Top-Oil Temperature’,
‘Maximum Hot-Spot Temperature’.

TIP: It might be quicker to copy/paste
other Attributes and just change its
properties. Don’t forget to select the
correct UOM.

NOTE: For the ‘Maximum’ Attributes,
the Retrieval method is Maximum
and not Average.
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Step by step approach

Adding analytics — Event Attributes

Mame:
Description:
Properties:
Cakteqories:
Default LICM:
alue Type:
Default Yalue:
Display Digits:

Data Reference:

|Maximum Top-0il Temperature q

<Mone > w
| @
|degree Celsius w |
Double ~
0*C |
5 |
FI Paink ~
Setkings. ..

Mame:
Description:

Mame: |Substatiu:un
Descripkion: |
Properties: <Mone =
Categaries: |

Defaulk UOM: | <None
alue Type: Skring
Default Yalue: 0

Display Digits: -5

Data Reference: | Skring Builder

Serkings. ..

Temperakure; TimeR angeMethod=Ma:ximum

JNElermentsl, ) Tap-0il |

\Elements[.] | Top-Oil
Temperature;TimeRangeMethod

=Maximum

JNElerents[ ]| Substation;;

\Elements|[.] | Substation;;

|Substatinn Transformer

q *  We will repeat this process for the other

= Fropeties: <hiones > Event Attributes: ‘Maximum Top-Oil
@ Cateqoriss: | @ Temperature’, and string type attributes
v Default UoM; | shone>> v ‘Substation’ and ‘Substation
£ Value Type: Skring e Tra nSfOI‘mer'.
| Default Yalue: ] |
| Display Digits: |5 | * NOTE: For the String types, the Retrieval
~ Data Reference: | String Builder w MethOd iS not app|icab|e as the
Settings... Attribute is just a static metadata value.
| lementan;; | We will use the String Builder instead as
this is not a Pl Point Data Reference.
%Element%;;

String Builder Data Reference

Speciy the

a5 and attribute values o cancatenate to produce the string oUtput value:

String Builder Data Reference

‘Elements[.J[substation

Specify the strings and attribute values to concatenate to produce the string output value:

Element %

Value:

value:

[AElements[.Jisubstation

] “eElement?

51 © 2024 AVEVA Group Limited or its subsidiaries. All rights reserved.
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Step by step approach

Adding analytics — Event Attributes

* The final list of Event Frame Attribute
templates is presented here.

Category: <Mone= o
7 Bverage Hob-Spat Temperature oeC J\Elernents[ . J|Hot-Spot Temperature; TimeR angeMethod=~Average
{E Average Load 0 My J\Elements[.]|Load; TimeR angeMethod=Average
(,E Average Top-Cil Temperature o=C AElements[ . ]| Top-Gil Temperature; TimeRangeMethod=~Average
7 Maimumn Hob-Spot Temperature oeC JA\Elernents[ . J|Hot-Spok Temperature; TimeR.angeMethod=rMaximumm
{E Maximum Top-Oil Temperature oeC J\Elements[ . ]| Top-Gil Temperature; TimeR angeMethad=Masximum
=g Substation ] A\Elements[ . ]| 5ubstation; ;

=g Substation Transformmer

a “aElements;;

L}
—
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Step by step approach

Adding analytics — Event Frame Generation

Library Substation Transfarmer o * For the event frames to be generated, one
@ studento! Sandbox General Attribute Templates  Ports ( Analysis Templates ) Notification Rule Templates last step is necessary. We need to add an new
- (@) Templates i o ~ analysis to the transformer Template, and
EI % Element Templates . . .
i - % Substat":'n Transfurmer @ - N thls analyS|S WIII Use the Event Frame
ame .
EI "E. Event Frame Templates f9 HotSpotT . Template we just created.
P e Iﬁ Hot-5pot High Temperature Excursion ot-apot lemperature
fi-- [ Model Templates ftd  LTC Position Change - 24 Hours * Create a new Analysis Template. The type will
i " Transfer Templates be Event Frame Generation.

* Use the EF Template we just created (Hot-
Spot High Temperature Excursion).

General  Attribute Templates  Ports  Analvsis Templates  patification Rule Templates o

g Name: Hat-Spot Temperature High Excursion
& = Name Description:

fta Hot-Spot Temperature Categories:

) LTC Position Change - 24 Hours Analysis Type: () Expression () Rollu (@ Event Frame Generation] () SOC
g ysis lyp | bxp - P L] -
34+ Hot-Spot Temperature High E... Enable analyses when created from template
Create a new notification rule template for Hot-Spot Temperature High Excursion

Example Element:  Assets\TX211

Generation Mode: | Explicit Trigger v Event Frame Template[ | Hot-5pot High Temperature Excursion
—
A V — V A
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Step by step approach

Adding analytics — Event Frame Generation

Generation Made: | Explicit Trigger v Event Frame Template: | Hot-5pot High Temperature Bxcursion
Add..
Marne Expression True for Severity
B Start tnggers
StartTriggerl|'Hot-Spot Temperature' > 'Hot-Spot Temperature High' 3@ seconds Warning

'Hot-Spot Temperature' > 'Hot-Spot Temperature High'

© 2024 AVEVA Group Limited or its subsidiaries. All rights reserved.

Next we will enter the Event Start Trigger
which is the condition(s) for the event to
be captured. In this case, we are interested
in events when the ‘Hot-Spot
Temperature’ is above the ‘Hot-Spot
Temperature High’ limit.

Set True For as 30 Seconds. This means
that condition needs to be true for a
minimum amount of time so the event
starts. This is very useful for noise signals
and sensors to avoid multiple ‘start and
close’ type of occurrences.

Set Severity for ‘Warning’.
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Step by step approach

Adding analytics — Event Frame Generation

Generation Mode: | Explicit Trigger v Event Frame Template: |

[ade. | a B Outputs at close 6 *  We're also interested in the Duration of
Variable Outputl EventFrame("Duration™) the Event. Which will be an Output when
itirt_l_-:i’:‘;ie_r -Spot Temperature' > ‘Hot-Spot Temperature High' the event is Closed.
Output Expression *  Click ‘Add’ then select ‘Output

e Expression’. Define the expression as

Cutput Attribute P " Y
EventFrame("Duration")'.

- ’-EI Event Frame Templates

_ ----- ’?I Hot-Spot High Temperature Excursion - Map it to a New Attribute Template

called Duration. Do not save output to

Duration ﬂamef | [Duration | history. Check-in.
peseriptian: | | * Go back to the Event Frame Template and
Froperties: =hiene> - click ‘Hot-Spot High Temperature
Categories: | € Excursion’ template.
Defaultuom;  [mintz v Double check that a new Attribute called
value Type: Double > ‘Duration’ has been created. Change the
Defaulk Yalue: 0 min | UOM to ‘minute’.
Display Digits: |5 | *  We're done with the model creation,
Daka Rsference:  [EEENES h make sure you check-in your work.

Setkings. ..
© 2024 AVEVA Group Limited or its subsidiaries. All rights reserved. | AV : VA




Step by step approach

Backfilling analytics

Select ALL

@ Database [FQueryDate - © & (D Back &, Check In v (2] Refresh

This step is not strictly necessary but helps
to show how we can use the Asset Analytics

56

Management yses
C!lwse atype | analyses selected (42 on this page) OI:E B ns I . . d . h h .
v ST 0 ratio to leverage existing data in the Archive to
o] [ fi AssetsTH211 | Hot-Spot Temperature Hot-Spot Temperature Enable | Dizable selected an EI","SES . .
Analysis Searches 9 fied Assets\TX212 Hot-Spot Temperature Hot-Spot Temperature —_— == I k b k d d
. @ || i s vttt ook back in time and get KPIs and Event
A - D | | dsclsirxas2 Hot-Spok Temperature Hot Spot Tempersture Enable | Disable automatic recalculation for selected analyses .
Enabled - cg foo Assets\Tx261 Hot-Spot Temperature Hot-5pot Temperature F r‘a m es I n t h e pa St .
) fé Assets\TX262 Hot-Spot Temperature Hot-Spot Temperature . .
Disabled - @ AsseteiTISI Hob.Spot Tempersture Hot.Spot Temperature ncel backfilling or recalculation for selected
V] feo Assets\TXS12 Hot-Spot Temperature Hot-Spot Temperature
9 f& Assets\TXS3 Hot-Spot Temperature Hot-Spot Temperature G 0 to t h e M a n a ge m e nt ta b a n d se I ect ALL
[] fod Assets\TXS32 Hot-Spot Temperature Hot-Spot Temperature
V] fed Assets\TXS51 Hot-Spot Temperature Hot-Spot Temperature . ) .
@ | o et rotsyot Tampersure e — _— Analysis. Make sure they’re all running,
9 fi0 Assets\TX571  Hot-Spot Temperature Hot-Spot Temperature s
V) fod Assets\TXS72 Hot-Spot Temperature Hot-Spot Temperature H H
|| o P i it e i = including the newly created EFs.
[ | Assets\TX531 Hot-Spot Temperature High Exeursion Hot-Spot Temperature High Excursion "
) | Assets\TX512  Hot-Spot Temperature High Excursion Hot-Spot Temperature High Excursion '
] | Assets\TX511  Hot-Spot Temperature High Excursion Hot-Spot Temperature High Excursion h H h h d H d I H k IQ ’ d
o || Assets\TX262 Hot-Spot Temperature High Excursion Hot-Spot Temperature High Excursion wh at Sh uuld we dn w|th Emstmg da‘ta? On t e rlg t a n SI e’ C IC ueue a n
) | Assets\TX261 Hot-Spot Temperature High Excursion Hot-Spot Temperature High Excursion —~ . ~
[ | Assets|TX242 Hot-Spot Temperature High Excursion Hot-Spot Temperature High Excursion (@) Leave existing data and fill in gaps e nte r l*_zdl for Sta rt a nd £/ for End Th is
V] | Assets\TX241 Hot-Spot Temperature High Excursion Hot-Spot Temperature High Excursion - . .
[V} | Assets\TXS72  Hot-Spot Temperature High Excursion Hot-Spot Temperature High Excursion L Perman Eﬂﬂ‘f’ delete existing data and recalculate . .
(/] | Assets\TX571 Hot-Spot Temperature High Excursion Hot-Spot Temperature High Excursion II b kf | I d f d
V) | Assets\TXS52 | Hot-Spot Temperature High Excursion Hot-Spot Temperature High Excursion T ackn IJ'WIEdgE that iy zelaction contains event H means we wi ac | 2 ays (0] ata .
[ | Assets|TX551  Hot-Spot Temperature High Excursion  Hot-Spot Temperature High Excursion 1 3 3 _
@ I} Aotz ot Spa TemperatureFigh Excurson it ot Temprsur igh s : frame analyses. Event frames in the time range will | ] .
q || Assets\TX211 Hot-Spot Temperature High Excursion Hot-Spot Temperature High Excursion i he permanenﬂ',.r deleted, This will result in loss of i T| Ck the ACknOWIEdge me nt bOX a n d CI | Ck
[ fo Assets!TX532 LTC Position Change - 24 Hours LTC Position Change - 24 Hours : . . Lyl
V) fo Assets\TXS31 LTC Position Change - 24 Hours LTC Position Change - 24 Hours : annotations and ackn EI'W|EdgEmEntS associated with
) fi Assets'TXS12 LTC Position Change - 24 Hours LTC Position Change - 24 Hours : : Qu eue.
] fi0 Assets\TX511 LTC Position Change - 24 Hours LTC Position Change - 24 Hours
V] fed Assets\TX262 LTC Position Change - 24 Hours LTC Position Change - 24 Hours
) fi Assets'TX261 LTC Position Change - 24 Hours LTC Position Change - 24 Hours . .
I Bements (/] fer Assets\TX242 LTC Position Change - 24 Hours LTC Position Change - 24 Hours N OTE : Th I S Ca n ta ke a feW m I n utes a n d t h e
jmltuentiians 9 fid Assets\TX241 LTC Position Change - 24 Hours LTC Position Change - 24 Hours
< Library ] fid Assets\TX572  LTC Position Change - 24 Hours LTC Position Change - 24 Hours . h h b . h f
ez Unit of Measure [/] fod Assets\TXS71 LTC Position Change - 24 Hours LTC Position Change - 24 Hours p rog re S S I S S OW n a t t e Otto m r I g t . A te r
3 Contacts ) féd Assets\TXS52 LTC Position Change - 24 Hours LTC Position Change - 24 Hours . ,
[ f# Assets\TXSS1 LTC Position Change - 24 Hours LTC Position Change - 24 Hours h HP | h kf' I | H | f
|3 Management M & Jio Assets\T212 LTC Position Change - 24 Hours LTC Position Change - 24 Hours Pe“di"g Operations t Is Is CO m p etel t e Ba c I I ng CO u m n O r

© 2024 AVEVA Group Limited or its subsidiaries. All rights reserved.

Backfilling 42 analyses Dismiss

Backfilling

Time Submitted: 30/11/2022 22:40:49 Cancel @

Queued by: PISCHOOL\student01
| 19.0 %

all the Analysis should have a green tick.
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Step by step approach

Creating Pl Vision displays

(im] Pl Visian x |+ =
c (21 https://pisnv0 pischoolint/pivision #/ A 5 = 2
= I1SC ento

AVEVA™ Pl Vision™

[ ) Shaw private displays All Displays (13)

Search All Displays m

Filter by Keywards

5 Al Displays
ve Favarites

My Displays

© Recent
Pump Details Dashboard (Selution) Puimp Overview (Selution) Pump data quality Plvision One Pump
PISCHOOL studentd 1 PISCHOOU\studenta PISCHOOL\studentd1 PISCHOOL studentd1 PISCHOOU\studenta
£+ Home Q 1
#8 ProcessBook Displays >
5 Students >

© 2024 AVEVA Group Limited or its subsidiaries. All rights reserved.

Now it’s time to create our Pl Vision
dashboards, which will help us monitor
and track the health of our transformers.

Open the Edge browser and enter
https://pisrv01.pischool.int/pivision

This is the landing page with all the
displays that have been created by us or
by our colleagues and then shared with
us.

Click ‘New Display’.

AV=VA
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Step by step approach

Creating Pl Vision displays

AVEVA" Pl Vision™
@ Assets
=] B | = W ® & B

ml < Home
£ Studentd] Sandhox

Aftributes

Energy

Current

Load

Rated Current
Load Tap Changer
LTC Position

LT Position Change - 24 Hours

© 2024 AVEVA Group Limited or its subsidiaries. All rights reserved.

= il

o)

kBB 2

Configure Trend

Add Navigation Link.

Pl Vision provides an intuitive web-based
experience. We will not do a step by step
here but rather let you use the tools at your
disposal do build one or more displays to
help monitor the health of assets and
identify poor health KPIs.

On the left hand side panel, navigate to your
database ‘StudentXX Sandbox’ and you
should see the hierarchy you just created.

There are a list of Elements and their
respective Attributes.

You can select which symbol to use at the
top, there are trends, tables, gauges, charts
and XY-plots. Then you select and drag one
or more Attributes to the drawing area in
the middle and you should have symbols
with data in them.

You can also right click on a symbol that you
dragged to the drawing area to bring up its
formatting properties, configurations and

add multi-states.
AV=VA



The solution

Transformer details (< 10 min)

L | l Value

T I

211 |IModel

Daiibemon

TA211 [Winding Exponent

211 = _

21 LTC Posttion

Current X211\ oad

59 © 2024 AVEVA Group Limited or its subsidiaries. All rights reserved.

 FESIEIEES NSNS,

74618 PM [ 127172022 3:.46:18 AM

Event Name Asset Duration

0OSIDemo_TX211 Hot-Spot High Temperature Excursion 2022-12-01
012000000
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The solution
Health dashboard (Collections) (<15 min)

241

I-II

511

45

251 S06B

49

571 506A II 572 506B 'I

* Bar symbol: Hot-Spot Temp & Top-Oil Temp

L}
—
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The solution

Health dashboard (Collections) (<7 min)

Asset Current Lead LTC Position Change - 24 Hours Hot-Spot Temperature Top-0il Temperature Model Substation

50045 48 12.499 San Francisco
50221 24742 48 BO.T65 12.353 San Francisco
53863 51 91.543 14.916 Santa Clara
50027 2,327 50 81.112 Santa Clara
52369 43 B8.15 Santa Cruz
50006 2 531, 51 127 Santa Cruz
55965 99 549 Tulare
54522 JT6, b a7 437 Tulare
54072 51328 95326 Mariposa

53164 60225 52 93.195 Mariposa
5676 54916 1021 : 5068 Merced

5,566 54147 29418 5068 Merced

54545 59137 97.129 506A|  San Luis Obispo

221086 58438 93899 a06EB San Luis Obispo

* Link to Transformer detail display when click the asset name * Multistate symbols

L}
—
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Discussion: What’s next?

AV=VA
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> What’s next?

* Discuss what could be done next

o (e.g. KPIs, Event Frames, Notifications, 3"
Party Integration)

L )

- —

—
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Appendix: Full AF Solution

AV=VA
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Ql YWWPISRYOT Transfarmer Monitoring Solution - Pl Systern Explorer (Adrministrator)

File  “iew Go  Tools  Help

@Database F¥ Query Date -~ © @ ) Back

Check In

K3 [#] Refresh | gl Mew Termplate = 5 New Attribute Ternplate

- X

| Search Element Templgtes O ¥ |

Library Substation Transformer
@ TransFormer Monitaring Solution General Atbribute Templates  ports  Analysis Templates  Mokification Rule Templates
- 1 T%“':;Ttes . Group by: [] Category [ Template
- ement Templates
(3, District | siker P -]
(G Local Grid |f i@ &|Name /| Description Default Yalue Trait Settings. .. 83 |
[ P1Data Archive
£ Substation Bl [ category: Energy
i E@' fibStatloTn TnTntsFormer L4 ' (,E Current iCurrent the transformer is running on. |0 A& 11%@PI Data Archive|Mame:\05IDemo_%:Element%s. Current; pointtype=Float32; pointsource=05IDemao-AFAnalysis; span=1000; zero=5000
Exd venk Frame Templates : L
+ Model Termplates @ <,§ Load Electrical load being consumed. 0 M 1\ %@\PI Data Archive|Mame:\05IDemo_%:Element % Load; pointtype=Float3Z2; pointsource=0510ema-AF Analysis; span=1000;zer 0=5500
- i Transfer Templates
______ @ Enumeration Sets =4 Rated Current Highest current transformer was de... | 6000 &
- Reference Types B [ Category: Load Tap Changer
------ Tables
- E: Table Connections 4 (,E LTC Position Position of load tap changer, i} 11 %@PI Data Archive|Mame:\0SI0emo_%Element % LTCP; pointkype=Int32; pointsource=035IDema-AFAnalysis
Categories
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This presentation may include predictions, estimates, intentions, beliefs and other statements that
are or may be construed as being forward-looking. While these forward-looking statements
represent our current judgment on what the future holds, they are subject to risks and uncertainties
that could result in actual outcomes differing materially from those projected in these statements.
No statement contained herein constitutes a commitment by AVEVA to perform any particular action
or to deliver any particular product or product features. Readers are cautioned not to place undue
reliance on these forward-looking statements, which reflect our opinions only as of the date of this
presentation.

The Company shall not be obliged to disclose any revision to these forward-looking statements to
reflect events or circumstances occurring after the date on which they are made or to reflect the
occurrence of future events.

2024 AVEVA Group Limited or its subsidiaries. All rights reserved.

AV=VA
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ABOUT AVEVA

AVEVA is a world leader in industrial software, providing engineering and operational solutions across multiple industries,
including oil and gas, chemical, pharmaceutical, power and utilities, marine, renewables, and food and beverage. Our
agnostic and open architecture helps organizations design, build, operate, maintain and optimize the complete lifecycle
of complex industrial assets, from production plants and offshore platforms to manufactured consumer goods.

Over 20,000 enterprises in over 100 countries rely on AVEVA to help them deliver life’s essentials: safe and reliable
energy, food, medicines, infrastructure and more. By connecting people with trusted information and Al-enriched
insights, AVEVA enables teams to engineer efficiently and optimize operations, driving growth and sustainability.

Named as one of the world’s most innovative companies, AVEVA supports customers with open solutions and the
expertise of more than 6,400 employees, 5,000 partners and 5,700 certified developers. The company is headquartered
in Cambridge, UK.

Learn more at www.aveva.com
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