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I I I H Bl Massachusetts

I I Institute of
Technology

Make It Your Own! — Example from MIT

« MIT adapted materials from two OSlsoft
public training offerings for use in an
undergraduate engineering laboratory
course

— Students analyze experimental
results in real-time

— Students pool results to explore
wide range of independent variables

— Students gain hands-on experience
with industry-standard tools
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I B B Massachusetts
Make It Your OW[’]' I III Institute of

Technology

* Visualizing Pl System Data

— Students think critically to
construct custom dashboards

— Students monitor their
experiments throughout the
semester using dashboards
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Make It Your Own! ir :n.,fh
+ Building PI System Assets and
Analytics with Pl AF

— Students apply engineering
concepts to model bioreactors

— Students use Pl with online
analytics to accomplish
engineering in real time
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Public Training Courses
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== Public Training Courses — E

 Visualizing Pl System Data
* Analyzing Pl System Data

* Building Pl System Assets and
Analytics with Pl AF

* Pl System Administration for IT
Professionals

* Pl System Architecture, Planning,
& Implementation
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What’s included in material for a public training class?

 Student and instructor workbooks

« PowerPoint slides
- Simulated training data with setup ®
options

— VLES or your own software, using
easily imported training databases

 Instructor Guide (Available upon
request)

— Class setup instructions, lesson
plan, timeline, exercise overviews,
general tips
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Analyzing PI System Data

Student workbooks

Analyzing PI System Data

o explore the different
vited to watch what the
4.3.2 Exercise — Calculate Total Gross Generation for Each Station . You may play a game

 Directed activities — T

you if you need

.
- - . . em presented without
7.4 Discussion onitoring
he
This is a discussion designed to maximize learning in a specific topic area. Your

. .
I n St r u Ctl O n S instructor will have questions, and will prompt for communication within the class.
This is an open ended section and the result depends on your needs.
. .
 Tie-ins to OSlsoft
- Objective: The PI Integrator for Business Analytics can expose different attributes and filter
e ar n I n O u u e different data sets within the PI AF Database for consumption by a BI client.
e left hand

, and the

Approach » bt contains
channe
What format would we like the data to be in for processing by BI clients? type of different

What should be added to the Asset Shape to improve the format? o represent
- Do these queries match what we want in our reports?
« Student exercises
. . e
Estimated Completion time 15 minutes.
with defined

ch station.
l.

for configuration data.

If not, what is lacking?
9625345866 %

9963382975 %

objectives
« Discussion topics

osisoit. USERS CONFERENCE 2017 O O @ @osisoft  #0SIsoftUC  © Copyright 2017 OSisoft, LLC




PowerPoint presentations

o Assist with
Instruction and
class delivery

 Guide students
through course
materials

Q) osisot. USERS CONFERENCE 2017

The Pl System Infrastructure

2.1: Explore an Existing Report

Objective: Power generators require electricity to
operate. The net generation is defined as the Py

amount of gross generation, or the amount of Aﬁ
electricity that a generator produces, less the :
electricity required to operate the unit. : ‘Q

Calculate the generating efficiency, or the ratio
between the net generation to the gross
generation, expressed as a percentage. .

@ -
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Materials for Your Use — Public Training Courses

 Download course
materials from the
OSlsoft Tech Support
page
— Go to All Downloads
and search for
course within the
Training Materials
category
— Example: Visualizing
Pl System Data

OSlsoft Home Pl Square Community Leaming  Live Library

@ 0OSl:oi1. Tech Support

I ATEIGEER contect Us

My Downloads

All Downloads

Welcome, Erica  Sign Out

[Q )N 2]

Request a Download >

Type in part of the file name (please no special characters such as: %+’ &#) or select from the drop-down menus. By default you see only current

Visualizing Pl Syster | Sel

+ or Select a Product

v Training Materials

Name

Visualizing Pl System Data

Visualizing Pl System Data -

Visualizing Pl System Data -

Visualizing Pl System Data -

Visualizing Pl System Data

Visualizing Pl System Data -

Visualizing Pl System Data -

lizing Pl System Data -

lizing PI System Data -

t or enter a product name

French

Japanese

Portuguese

- Simplified Chinese

Spanish

German

Korean

Training Materials ¥

Version

2016 R2

20158

2016A

20158

0O O @ eosisoft

Type

Training
Materials

Training
Materials

Training
Materials

Training
Materials

Training
Materials

Training
Materials

Training
Materials

Training
Materials

Training
Matariale

Current Version ¥

Published

2017-03-09

2015-11-02

2016-12-05

2016-01-26

2013-12-20

2016-12-29

2014-01-30

#OSlsoftuC

AllLanguages ¥

Platform Status
Windows Download
Windows Downloac
Windows Download
Windows Downloac
Windows De )
Windows Download
Windows Downloac
Windows A
Windows Downloa

© Copyright 2017 OSlsoft, LLC 11
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Community Library
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Growing resource library for examples and templates

Mobile asset monitoring  Ultilities cost management Feeder voltage excursions

Electric 8.3 ke
t_

Duration of Voltage Low Violations

i

....And many more!

wargesa

Cost o | | SR
santa el
Uss sumacie
18 USS S
uss

= n“i“J

sssss
A e ¢ o « Fooa ' I

Uit eat Rate (B

Uit Gross Generaton (MW):

eeeeeee

Tarbine 8 UV

s e N | B
= o | | n Mo
WEHT AT . Ll
Heat Recovery Steam Generator (HRSG)

Reactor OEE Turbine efficiency

© Copyright 2017 OSlsoft, LLC 13
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Asset Based Pl Example Kits
Explore how business initiatives take shape.

« Learning tool & starting
0000 -~

Sample Example  Representative  Example

opots  guidance  tompiates | mewrchy . anaiyees Installed on your Pl Server
* Includes simulated data

Available to everyone in
the AF Community
Library on Pl Square
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https://pisquare.osisoft.com/community/all-things-pi/af-library

Getting started with the Utilities Cost Management kit

E\ S ﬁ Templates Example hierarchy

A v e e e e —
</> L - Yrenoiotes O S i
TN uilding
El ﬂ ElementTemplates ...... & Electric User1
A N ﬂ Data Archive 8 il (J Electric User2
El (§ Geographic Locaton i o ) Gas Userl
- ﬂ Elmldlng """ @ GasUser2
I [ Water Userl
E| ------ § Water User2
; e E|EE|:I’IC User = & Building2
Iﬂ Caslser N 200 B (G Electric User3
------ (§ Electric User4
ﬂ Water User g [ Gas Userd
............. [ GaslUser4

------ [ Water User3
------ [ Water Userd

M e M [ E
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Attributes capture flows & meta data; analyses calculate usage
and costs

Gas Userl Gas Userl
| General | chid Elements | Attributes |ports | Analyses | Notification Rules | version |
| General | Child Elements | Attributes I Ports | Analyses @
|Fn'n;-r ‘ I& -
2| | @& R Name a|Valus
= =1 Assct Location s, e B B Mame Backfilling
o B | ¥ average Gas Flow 0.01752868 scfs @ = ﬁ><) Gas Cost G
S m =] Equipment Type GPUmp ‘ @ ® | GasDowntime v
s B |¢F FaultCode Runming state @ B8 fiy GaslUsage v/
s B% | ¥ GasEnergy Usage Rate 62705.55 Btu/h @ B fe GasUsage Aggregates L/
s EBe | &F GasFlow 0.01270436 scfs # m  fi OSlDemo_Random Data V]
s B% | ¢ GasFlow Time 838 min
o B® | ¢F Total Gas Cost 2.688456 LSS
o HE (f Total Gas Usage 0.9307071 MM Etu
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Roll-ups sum up everything going on in the building and
plant

Plant
| General | Child Elements | Attributes I Ports | Analyses E

Element Relative Display g

- x

‘@"* o

Building1
| General | Chid Elements | Attributes | ports | Analyses |no
ull >

e H ®E MName Backfilling
Building Electrical Cost
Building Electrical Do...
Building Electrical Usa...
Building Gas Cost
Building Gas Usage

SOOSS
BE B E B B
2Q8@@_eE
DAIOID

e B & MName Backfilling SR
@ B @ CElectrical Cost (/] s
@ ® @ FElectrical Downtime o _ :@EN;N;“ e
@ B @I ElEctncal USagE @ B | [ Buildingl |Bui
¢ m it Gas Cost i B3 O unez o

Plant
San Leandro

Electric 8.39442 kWh

Cost
Elec 1.06 US$

Water 179.18 US$
Gas 6.75US$

27.71 US kgal

=
6r._ Gas 2 2.33754 MM Btu

otal Water Cost; US Dollar
179.176
uss
04
212372017 6:07-51 AM ¥ % 800hours AW 202312017 2:07-51 PM
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AF Community Library - How to Get Example Kits

Oslsoft Home Pl Square Community Learning ~ Live Library Welcome, Erica  Sign Out

* 8ownloathEb @OSI oft. Tech Support ® K0
ommunity Library
Example Kits from IEESHEESTETS .

OSlsoft Tech Support

pag e Type in part of the file name (please no special characters such as: %,/,+," &#) or select from the drop-down menus. By default you see only current

G t I | Example Kit Select or enter a product name ¥ Training Materials ¥ Current Version ¥ All Languages ¥
— Goto A

v Training Materials

search for Example

. . .
Klt Wlth I n th e Asset Based Pl Example Kit — Mineral Processing 2016 Training 2016-11-01 Windows
v2016 Materials
. . .
Tral n I n M ate rl al S Asset Based Pl Example Kit - Mobile Asset Performance 2016 Training 2016-04-01 Windows nload
Monitoring Materials
Categ 0 ry Asset Based Pl Example Kit — Reactor OEE v2016 2016 Training 2016-07-28 Windows Download
Materials

Asset Based Pl Example Kit - Utilities Cost Management 20168 Training 2016-11-09 Windows Download
v2016B (Japanese) Materials
Asset Based Pl Example Kit - Utilities Cost Management 2016C Training 2017-03-01 Windows Download
v2016C Materials
Asset Based Pl Example Kit Condition Monitoring 2016 Training 2016-07-07 Windows ad

Materials
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TechCon Learning Labs
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Our TechCon Learning Labs

« Teaching labs shared at OSlsoft
Users Conferences

* Fully developed training
documents

* Cloud-based learning environment
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End-to-End Exercises

* Provide time-series datasets with asset context
« Motivated by industry need
— Predictive maintenance — equipment failure
— Predicting hourly energy usage — facility/building
+ Well-defined problem with clear objectives
« Defined solutions
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Popular TechCon Learning Labs
Condition Based A2 Apply Data Science with
Maintenance \Z | for Machine Learning

Geospatial Analysis in
Real Time

d Modeling Your Process q

Detect and Track
™

d §| Important Events

Using Forecast Data with
the Pl System

R

)

©

Building Applications with
Pl Web API

Developing Cross-
Platform Mobile Apps
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Data Science Labs

« TechCon Learning Labs show our customers how to
use Pl data with advanced tools for data science

— R Framework

— Azure Machine Learning
— Power Bl

— Esri ArcGIS

@ osisot. USERS CONFERENCE 2017 O O D eosisoft  #0SIsoftUC  © copyright 2017 Osisoft, LLC 23



TechCon Workbooks

Navigation

Search document

Headings Pages

Leamning Objecti
Part | - Extracting

4 Part || - Predict E
Read the P

Do some st

Plotting en

Closer laok

Use odd nu

Extract prin;

Plot engine]
Predictive §

Part [Il - Ready th)
Appendix A: Usin
Appendix B: Usin

4 Appendix C: Follg
Follow up g

Reference Materi
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Navigation
Search document

Headings Pages Results

Navigation T

Search document 0~

Headings Pages Results

Learning Objectives, Problem Stateme,
Part | - Extracting Pl System Data usin...
4 Part || - Predict Equipment Failure Usi.
Read the Pl Integrator file output
Do some statistics and data mu..
Plotting engine failure distributi.
Closer laak at Engine 1 - is ther...
Use odd numbered engines for...
Extract principal companents
Plot engine cycle in terms of PC...
Predictive Equation
Part Il - Ready the Prediction for Depl...
Appendix A: Using Power Bl to Evalua...
Appendix B: Using Pl WebAPI with R
4 Appendix C: Follow-up questions from...
Follow up questions

Reference Materials

p. “Part Il - Predict Equipment Failure Using
Statistical Analysis

Part lll — Ready the Prediction for Deployment using Pl L]

Analytics

‘With the model trained in R, we have developed the equations that will allow us to predict the failures
before they occur based on the engine sensor and settings data. These can be expressed as arithmetic
equations and configured into the engine template in AF. We can then run these calculations in AF
using Pl Analytics. By daing so, we are able to run the model in real-time, using any newly observed
sensor and settings values to warn us when a failure is anticipated and prevent unexpected shutdowns.

In this part of the |ab, we will be testing our predictive equations against the data we have already

loaded in our Pl system. Remember, the analysis we did using R only involved 50 of the 100 engines in

our sample dataset. We have still not seen how well things will work with the remaining 50 engines. To
perform this test, we will use the backfill feature of PI Analytics to see if our equations will accurately

predict an engine failure before it actually accurs.

The predictive analytic equations developed in Part Il of this lab have already been configured in the
Engines AF model. To see them, go into the “Library” section and select the “Engine” template. =

Q \W\PISRVOT\Engines - PI Syste

Ele Yw Go loch e

@ Dstabase [ 0uery Date ~ D G O Back O
Engie

o, Checkin ) <[] Refresh | @ New Template = g Hew

- gl Geners | Atvibute Tersiaies | urts | Ansfyss Teplates
gz | =
5 ¢ R rame o Desopton  Defeut ke
S oo

(EEI— o
ET) om
1 om
g o=
e Ooms
ET) o
v ope
an o
aw o
A o
& o

fram tha tan talhar and calert “Frainec” fram the Selart Natabhace | @ Dstsbee ¥ vy e - @ @ O bk

0O O @ eosisoft

Introductory
Information,
exercises,
walkthrough,
and solutions
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Engine data

A B C D

1 |id cycle settingl setting2 set
2 1 1 -0.0007 -0.0004
3 1 2 0.0019  -0.0003
4 1 3 -0.0043  0.0003

5 1 4 0.0007 1]
6 1 5 -0.0019 -0.0002
190 1 183 -0.0006  0.0002
191 1 190 -0.0027  0.0001
192 1 191 0 -0.0004
193 1 192 0.0009 1]
194 2 1 -0.0018  0.0006
195 2 2 0.0043 -0.0003
196 2 3 0.0018  0.0003
197 2 4 0.0035 -0.0004
sanl———a " monnnn " onpas—

B C D

1 |id cycle settingl setting2 =

2 1 1 -0.0007 -0.0004

3 1 2 0.0019  -0.0003

4 1 3 -0.0043  0.0003

5 1 4 0.0007 1]

6 1 5 -0.0019 -0.0002
20625] 100 193  -0.0001  0.0002
20626 100 154 -0.0011  0.0003
20627 100 195 -0.0002 -0.0001
20628 100 196 -0.0004 -0.0003
20629 100 197 -0.0016 -0.0005
20630 100 198 0.0004 o
20631 100 135  -0.0011 0.0003
20632 100 200 -0.0032 -0.0005
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RUL ({remaining useful life) for engines 1, 2 and 3

15 5 2
;4 \-
911_ 10 8
6
25
2 §35¢ 50
Uaahﬁz 495"&374@@3%3 4 = .
Hp 32 LR, 1§118 3,
20 10 ﬂq 4
0
0
2827
425 19 202? , e
2
10
Qa
o
6
i 42
2,
ot
5 5
pcil

#OSlsoftuC
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factor(id)
ait
a2
a3
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Engine failure prediction

# get pcl equatieon
pcleq = "°
for (j im 1:17

Start Time: [2/20/2016 11:59:00 PM ||E‘E| End Time: [2/21/2016 5:00 am ||E‘E| EE

® Engine_1|5tatus O Engine_1|Predicted Status
@ Database ¥ QueryDate -~ O & | () Back ) |E, Checkl Sl:?ppe_d l W’iﬁ Fai I

Elements Engine_1

&3 Elements General | Child Bements
} ..... 5 Engine_1 §
(3 Engine_10
----- (5 Engine_100
(P Engine_11

File Search View Go Tools Help

J Engine_13

25 +(|| c2Ees
----- J Engine_15

44*0.l T 5 et
----- J Engine_17
S94=* & Engne_ts
----- ( Engine_15

59370 ©6 ez

----- Expression

71— (3| "5 memn
& Engine_22 zpcl +("setti

+("settingl’ - ||
..... g :j}::-i;’ +('53°-(15098) |
" & Engne_zs +('s8'-(2388) ]
# getll - B Engine_27 +E:513:-Szasg;
pCEE ..... (& Engine_23 0 0O
= B ez #Csettil | 3130/2016 11:59:00 PM 5.02 hours 2/21/2016 5:00:00 AM

A Enagine 30

pcma3 | (zpcliPr

Bl Add Attrbutes... | | AddPIPoints... | | Traces.. || Close

if pcma3
et Failure|then "Wi

Scheduling: (@) Event-Tnggered () Pencdic |Advanced..

T Analyses Trigger on [Any Input -] @ Connected to the Pl Analysis Service.
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Materials for Your Use — TechCon Learning Labs

« Download TechCon
materials from the

OSlsoft Home Pl Square Community Learning  Live Library

OSilsoft Tech Support @ osi-oi Tt suppon ® a0
page IEEEEEESTEEETEN e
My Downloads All Downloads Request a Download >

— Go to All
Downloads and
search for
TechCon within o

Name Version

- .
th e I ral n I I I g UC 2015 TechCon Hands On Labs 2015 Training 2015-05-1 Windows
Materials
.
M ate rI al S C at e O r UC 2016 TechCon Workbooks 2016 Training 2016-04-13 Windows
Materials
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Contact Information

Dr. Erica Trump
etrump@osisoft.com
Instructional Systems Designer
OSlsoft, LLC
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Visit Pl Square to discuss and find presentation content

OOl

https://pisquare.osisoft.com/groups/academic

@ osisoft. USERS CONFERENCE 2017 oe@ @osisoft #OSIsoftUC  © copyright 2017 OSlsoft, LLC 30


https://pisquare.osisoft.com/groups/academic

Questions

Please wait for the
microphone before asking
your questions

State your
name & company

Please remember to...

Complete the Online Survey
for this session

Download the Conference App for
OSilsoft Users Conference 2017

: .‘ AE)p'S‘(orE
» View the latest agenda and create your own
P> Google Play

* Meet and connect with other attendees
5 urML

search OSISOFT in the app store
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