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This Session

Unleash your infrastructure
for operational excellence with:

e Pl Server 2014

— Pl Asset Framework

— Calculations and analytics
— Pl Event Frames

— PI Notifications

~
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Facing the Data Deluge
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Thousands of events -'\‘_ T
More people that..hé 10

~ How can you deliver
. operational excellence?
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Unleash the Pl System Infrastructure

Process Quality Asset Health Energy Regulatory O p erat | on al
Optimization Improvement & Uptime Efficiencies Requirements
Excellence

T

needs to go

Enterprise Infrastructure for olerational
Data-Driven Operations Ifflelligence

resides
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Operational Excellence Example

Preventing Failures

1. 3.

Gather Isolate

asset problem

data events

O O O O
2. 4.
Deploy Notify
analysis
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Life Before Pl Asset Framework

ﬁ‘ln last couple of years, we started experiencing a Iot\
of failures of this device.

We’re not sure why totally yet [...] we've got this
problem that we don’t have a handle on [...] it could
pop up at any moment, and we don’t have any

Insight into It.
KSO | thought there’s got to be a better way.”
—~— D
“
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Introducing Pl Asset Framework — Assets in Context

Assets

o -

=,
Rz

Common Terms

Relationships

J

OSilsoft is investing in asset-based technology

‘General  Attribute Templates | Ports |

MName A|Ui(1'l-|eam

(ﬁ Compressor Discharge Pressure |rel. bar

(‘,ﬁ Compressor Discharge Temp degree Celsius

(ﬁ Compressor Inlet Temperature | degree Celsius

& Exhaust Gas Pressure rel. bar

& Exhaust Gas Temp - #1 Probe | degree Celsius

(‘,ﬁ Exhaust Gas Temp - #2 Probe | degree Celsius

(51 Bdruding Process
Bl @ Miling Process

= ﬂ Power and Steam Generation
221 Flow Model
s
s Turbine
as Turbine

(5 Steam Turbine

)
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The Power of Templates

Templates
EI ﬂ Element Templates
P (G Asset
* Reduce time to deployment B~ (@ Compressor
— Attributes, KPls, events, alerts deflned - ?_ngpipehm o
o Water Injection Pum
— T?‘Q creation can be templatized ; Eventﬁam?ﬁmate; p
« Faclilitate asset management i~ 1y Notificaion Templates

— Post-modifications are replicated to all assets
— Create assets in bulk using the Pl Builder (MS Excel)

 Reuse visualization screens and reports
— Element-relative visualization for similar assets
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Preventing Failures
Step 1. Gather Your Asset Data

>
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ﬁstarted reviewing failures [...]

Quctuations in voltage.”

~

Some were immediate, others started showing a
lype of signature, a rapidly fluctuating voltage [...]

So | started playing with P1 [...] and thought there’s

got to be a way to detect when there are
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Introducing Calculations and Analytics

P

Asset Analysis Testing Execution
[«
Pl Tag
Backfill
OSlsoftt REGIONAL SEMINARS © Copyright 2014-15 OSlsoft, LLC. 12]




ﬂSo | settled on standard deviation.

jumps up.

O monitor, how do we do i1t?”

Gut now | have the issue, we have 255 of
{

\

When the voltage is in the normal mode,
standard deviation stays low, but when we get
Into rapid fluctuation, then standard deviation
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Calculations and Analytics Continued

E
Pl Tag
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DEMO

Preventing Failures
Step 2. Deploy Your Analysis
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ﬂWithin a span of slightly under 2 weeks, we had\
a diagnostic system deployed across 255
transformers.

want a weekly summary of which transformers
nad alarmed, and then a secondary report that
\orovides me the details.”
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Introducing PI Event Frames

End
Time

Context &=

OSlsoft. REGIONAL SEMINARS

Referenced Elements | Name
&% ow-206
£ ow-207

2t m Name & Vae

() Category: General Info
® (L] Comment
s | F Oparator "WW
" i Phaoe D"‘

. » 18 Type '-OWTE“P

(23 Category: Limts

| B ¢ Temp Uimt Hgh 88degC

| --drmmw anc

waw

| @ & Comment

-@Ciomrm"m

8 Lo - @reninessul
8 F Terp End 71.1535001464844 deg C
B & Tero Max 1 71.1538998921712deg C
8 & Terp Mn |62 1662445068359 deg C
8 & Terp Range |8 98765538533529 deg C
» & Temp S 3621662445068359609@

Asset(s)
associated to
the event

Text entries
useful for
filtering/group-
by analysis

Placeholders
for manual
data entry

Calculated
data using
event start &
end time
context

’\\?K
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Weekly Failure Report Example

Failure
Events

H - : Capy of Copy of UC2014 Power Ben Reports - Excel ? @ - x
HOME  INSERT  PAGELAYOUT — FORMULAS  DATA  REVIEW  VIEWY  ADD-INS  PIDATALINK  PIBUILDER  Team Todd Brown -
F26 - k& v
£ B c D E 3 5 H | ] K 1]
z Select a DAY search Start 10-Jan-14 00:00:00 unit Hame | Unit 1
3 [2014_01_25 search End _ 24-Mar-14 13:20:12 7

014_01_25
site %an Leandro Power Plant
Unit Unit 1

Start Time: 25-fan-14 00:00:00
End Time 26-fan-14 00:00:00
Duration 10:00:00
14 || puration (min) 14400

15 ||Day of week SATURDAY

Day Type WEEKEND

SLICAFSVRYPouer GenerationiGenarationDS Kot

PoueSan Leandra Pawer PlaniUnit 1

17 |Hement Path
19 |[Ambient Temperature.Min
|Ambient Temperature.Avg

1 ||Ambient Temperature.Max

3 |[HP Overall Hficiency.Avg
22 ||IP Overall Hfi

26 ||Gross Mwstart

7 || Gross M.End
22 || Gross M. Min

(76) Events during DAY ---2014_01_25--- on <<Unit 1>>

76---2014_01_25-- Events

PowerPlantShuiDoun,
Pawerplarftartlp, 0

76--2014_01_25--- Events

BailerFedPump
UnitTIMEDay, 1 Baaring Temp, 2
anamaly, 2

UnitShutdan,0_ _\ gy
Trip,
Y Feed
Fump
Low

ofFecdrump
SRAE Pressure

anomaly, 0

il Low Feader

Bailer FeedPump
Vibration Anamaty, 0

Bailer FesdPump
_Control Ol Press ure

_BailerFeedPump
CEatiarion Anomaly,
_Bailer FeedPump

Low Dis charge
Fiow, 4

EFrame

lvertcategory Bent Template

Events Active In Range

* =

N

Excel

Gross MW.Aug Relative Time - [Event name - Start tir - End tir - Durati - [Event template ~ |Primary element - [site .
Boiler Feed Purnp #1 - Boiler Feed Pump Low Discharge Fld 2d-Jan-14 18:55:00| 28-Jan-14 21:55:00 Boiler Feed Purnp Low Discharge Fl ow Boiler Feed Pump #1  [San Chartl n
Boiler Feed Pump #1 - Boiler Feed Pump Low Purnp Speed | 24-Jan-14 19:55:00] _29-Jan-14 21:55:00 Boiler Feed Purnp Low Pump Speed Boiler Feed Pump #1_[San g
Boiler Feed Pump #2 - Boiler Feed Pump Low Discharge Flq_24-Jan-14 20:55.00] 26-Jan-14 08:50:00 1 11:55.00[Boiler Feed Purnp Low Discharge Flow Boiler Feed Pump #2 _[San
Boiler Feed Pump #1- Boiler Feed Pump Control Oil Pressy 24-Jan-14 21:15:00] 25-Jan-14 01:55:00 0 4:40:00|Boiler Feed Purp Gontrol Oil Pressure Anoma|Boiler Feed Pump #1_[san
24-Jan-14 21:30:00( 31-Jan-14 05:15:00 Unit Trip Unit 1 san

Boiler Feed Pump #2 - Boiler Feed Pump Low Pump Speed -| 24-Jan-14 22:45:00] 26-Jan-14 09:15:00 1 10:50:00[Boiler Feed Purp Low Purp Speed Boiler Feed Pump#2 _[san
il 2- Mill Low Feeder Speed - 2014.01.24.23 2 4255520 25-Jan-14 00:01:00 0 0:07.40|Mill Low Feeder Speed il 2 san
2014_0L_25 26€-Jan-14 00:00:00 1 0:00:00| Unit TIME.Day Unit1 san
i1l 4 - il Low Feeder Speed - 2014.01.25.00 25-Jan-14 00:32:30] _25-Jan-14 D0:42:00 0 0:08:30|Mill Low Feeder Speed Will san
i1l 1 - Mill Low Feeder Speed - 2014.01.25.00 25-Jan-14 00:32:50( _25-Jan-14 01:36:30 0 1:05:40|Mill Low Feeder Speed Wil 1 san
i1l 2 - Mill Low Feeder Speed - 2014.01.25.00 25-Jan-14 00:54:00( _25-Jan-14 01.41:20 0 1:07.20|Mill Low Feeder Speed Will 2 san
1111 1 - Mill Low Feeder Speed - 2014.01.25.01 25-Jan-14 01:40:20[_25-Jan-14 02:22:00 0 0:42:40|Mill Low Feeder Speed il 1 san
i1 L - Mill Low Feeder Speed - 2014.01 25.04 25-Jan-14 04:20:20|  25-Jar-14 04:32:30 0 0:12:10|Mill Low Feeder speed il 1 san
il 1 - Mill Low Feeder Speed - 2014.01 25.04 25-Jan-14 04:34:00] 25-Jan-14 04:38:30 0 0:04:30|Mill Low Feeder speed il 1 san

a 00 - 04:40:50 [l 1 - Mill Low Feeder Speed - 2014.01.25.04 25-1an-14 0440:50|  25-Jan-14 08:05:30 0 5:22:40|Mill Low Feeder Speed il 1 san

@ 00 - 08:14:00  [Mill 1 - Mill Low Feeder Speed - 2014.01.25.08 25-Jan-14 08:14:00( 25-Jan-14 08:40:00 0 0:26:00|Mill Low Feeder Speed il 1 san

] 00 - 08: Mi11 1 - Il Low Feeder Speed - 2014.01.25.08 25-Jan-14 08:46:40|  25-Jan-14 D8:53:50 0 0:07.10|Mill Low Feeder Speed Wil 1 san

a3 [00--0s: M1l 1 - il Low Feeder Speed - 2014.01.25.09 25-Jan-14 09:09:00  25-Jan-14 09:14:20 0 0:05:20Mill Low Feeder Speed Wil 1 san |~

| Uve | UvE Root Cause Compare | Boiler Feed Pump Relative | Production Summary Repert | Hourly Report | Daily Anomaly Investigation | GLOBAL | DAY Data @
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Preventing Failures
Step 3. Isolate Problem Events

D
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“f we detect it, then notifications are sent,
primarily to the department that I'm in, and we try
to validate the data as quickly as we can.

We (ransfer this knowledge to our operating
kdepartment to give them time to prepare.” /

— <,
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Fram: FIMatAdmin
Ta: Mariana Sandin

[ ]
o
Subject: Transformer TROG42 Load is in high alarm

Instant Pl WebParts Trend
Acknowledee With Cormment

Pl Notifications =

Marme: Transforrmer Load - High TROS42
State: High
Trigger Time: 7/29/2012 9:07:01 AM Pacific Daylight Tirme (GMT-07:00:00)
Start Time: T/259/2012 2:07:01 AM Pacific Daylight Time (CMT-07:00:00)
End Tirne: 111970 12:00:00 AM Pacific Standard Time (GMT-05:00:00)
Triggering Condition:||Load = 22
Target: TRO 342
TN . .
/% | DFPI Motifications a
‘) Q\ Wind Farm availability is under 70%
Redirect - Ignore

) Maintenance
Web Service System

21‘
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Preventing Failures
Step 4. Notify

OSlsoftt REGIONAL SEMINARS
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© Copyright 2014-15 OSlsoft, LLC.

4

22



ComEd’s Story Unleashed...

Build a Sandbox to

Identify Pre-cursor
Trends

Need:
|dentify failing bushing pot devices by

detecting erratic voltage across electric
255 transformers

Identify the Condition

From: FI-ACE.BushingPotDeviceMotification, nore

To: ComEd Bushing Pot Alarm Notificati

8

Subject: Eushing Pot Device Alarm - 38TRTa
38TR76 BKVM = 135.5
38TR76 M = CLOSED-METER
Start Time: 12/12/2813 6:16:88 AM
2 day Stdev = 2.772986
18 min Stdev wvalues for the past hour:
12/13/2812 6:86:886 AM to 12/13/2812 6:18:86 AM = 8.842571
12/13/2812 5:56:88 AM to 12/13/2812 6:86:88 AM = &6.843886
12/13/2613 5:468:886 AM to 12/713/2813 5:58:86 AM = 1.1285646
12/13/2812 5:26:88 AM to 12/13/2812 5:46:88 AM = 4. 728449
12/13/2613 5:26:886 AM to 12/713/2813 5:38:86 AM = 7.34%9881
12/13/2812 5:16:88 AM to 12/13/2812 5:26:88 AM = 5_.903719%

Automate and

E;* l—————{ARC N3 BPD Vohage }——
= T T +TR BPD Voltage kV
| TS I T~ ~=r I |
W [} H 'l §
- b ry |
. f
. v T
u
wwwwwwww nmn_n& 1772011 1200 0 AN
E’ k——{Arcing Detectable in the Standard Deviation)—3
+ Standard Deviation
Nl
|
|
I 1
A1 10 00 AN 100 3ays- I L

Operation Intelligence:
Prevented several transformer
outages by notifying Engineers in time
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Trusting the Data: Analytics and Visualization

@ OSlsoft.
Trusting the Data:

Analytics and Visualization

John Juna
ComEd
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Pl System Infrastructure

“ oo @ Pl System Access
- ; Pl Notifications (& i‘ﬁ Illii::i::ss %
’g’ oo ﬂ Systems
=4 Pl Event frames Pl Cloud Services
@ Q PlClovd )
[ —
'E e g Analytics %O . Connect ‘a
W/
e Pl Integrators » .
o | o & esri Arcls %
(7]
(]
o =
d coe|l B Pl Data =B| PI Manual Logger @
e Archive
..z @ Pl Visualization O Pl Coresight &
=" e o o E . */\ @ Pl ProcessBook a
o '€:| Pl Datalink &
QMM ... | eeeeinnnn - Pl Server e
E:) Pl WebParts
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Pl Data Archive 2015

Data i

Load C (Actual) S
 Future Data e ted)

‘ w

.“
I .. N I I N B
.-.‘."IIII
"y

“fitne

« Pl Batch to Pl Event Frames migration

S
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Unleash your Pl System infrastructure with:
— Pl AF to enable asset management ¢

— Calculations and analytics to
generate new insights

— Pl Event Frames to accelerate
decision making

— PI Notifications to deliver the right
information, at the right time, to the right people

Operational
Excellence

N
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Q

Questions

Please wait for the
microphone before
asking your question

Please state your name
and your company

S
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Brought to you by @ OSl:o.
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Penny Gunterman

Systems Engineer
hqunterman@ osisoft.com
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