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Pl at Enterprise/Divisional Level

* OSlsoft’'s Asset Hierarchy linked (SharePoint Connections)
to Microsoft MapPoint Web Services Web Part

3 Web Part Page - Microsoft Internet Explorer

File Edit View Favorites Tools Help
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Pl at Enterprise/Divisional Level

* Drill Down and Update from MapPoint Web Services

M Home Documents and Lists Site Settings Help Up To CWOil

' Modity ared PFage =
My Lists 0il Fields * Gulf of Mexico Operations -
@ Private = p Gulf East =

Docurnents 0 1L () Bermuda Triangle
@ Shared 0 L [ Cuban Pass

Documents !

@ My Pictures ' Culf Stream
- Gulf Central

My Pages [ Camercon

@ Platformitiew [_]B (hreen Canyon

B Compressor Y
B AssetTeaml

S-S Culf West

[ RedCanyon |




Pl at Enterprise/Divisional Level

* Navigating Data dictionary based Treeview down to the Platform View

.i‘..'i Home Documents and Lists

Site Settings Help

Up To CWOil

My Lists

o Private
Docurnents !

o Shared
Docurnents !

& My Pictures

My Pages

o Platformiiew
= Field Map

B Compressar
& AssetTeaml

=i ) PlatformView

Platform Yiew

Equipment
BV
----- sy Compressorl
----- oly Compressor 2

1o FF218

iy Valve &

-

[» 4

Platform Operations

GULF - FP212
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Pl at Enterprise/Divisional Level

« Experts can use rich client to change graphics structure

i PI - ProcessBook - [PLATFORMZ12.PDI] i ] | =51 %]
JJ% File Edit Yew Insert Tools Draw Arrange Window Help - |5|| Type a question for help -

ee
I
i
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Pl at Enterprise/Divisional Level

« Sharepoint technology allows combination of real-time
and non real-time webparts

Address I@ http://192, 168,222, 31 /personalmsimmons /My 20P agesPlatform®a 20Wiew, aspx 7eOilFieldMum=1

FP212 DOperations

GASOUT-FLOW  495.35
FP212 ] GASOUT-PRESS _ 0.52

GL-HDR-PRESS 0.1
GROSS-FLOW 0.16

Platform Assets

Maintenance Records

s Add new document
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Pl at Enterprise/Divisional Level

» Data Directory allows to track history changes on asset level

File Edit View Favorites Tools Help

eGSR LS

Address [&] http://65.210. 31,231 personal imsimmons My % 20Pages/Compressor. aspx Go

Home Documents and Lists Site Settings Help

Time Range

start Time: T End Tim
e

Real-time Platform Data (Auto Update) Gas Throughput

Tag Name

ndFitP2
SndFitR1

Image Web Part

2748
Inflow ratios

IMessenger
Prodction Managers

Reservoir Advisers

A Frank D:

Ed Libe

Operators

4] Error on page.
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Example - BP Exploration & Production

Real-time Data — Usage in Different Contexts

Rotating Equipment  Real-time Drilling Drilling Visualization

One Jouch .

- e e e .

Intec rated Marine Monltorlng

#
= wé%
Eail *Eias‘iﬁl.& 2=
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Example - BP Exploration & Production

Crisis Management — Weather, Geo and Production Data

aerial  hybrid

mep DEtalls
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BP Example

Advanced Collaborative Environment

nshore Remote
psS Support

eplicated
ffshore Data
Read-Only)

4/7 Video
onferencing

ffshore Line
f Sight

Virtual Team
Meetings
eal-time
onitoring:

_ edicated
—Topsides nshore Team
—Marine
—Subsea
—Drilling
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onocoPhillips

Conoco-Phillips E&P — North Sea

Analysis Tools to Support Asset and Cross-Asset Collaboration

Production Analysis Equipment Monitoring
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Example — Site Level (Local)

Equipment Health Monitoring — Compressor (3.)

FEMER - REFINACION

EMEX FEF. "ING. HECTOR R. LARA S024™
5 L& JEMCIA GEMERAL DE
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015 -
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VOLE 540 D VYE 540 © 19/004 20004 25204 28004 = = = b *
\ VE 574 A VES748B
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| |
L3 ——t] e e LY L, -
/ VELOCIDAD ] o g v i i iy Tl s =
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Example — Site Level (Local)

Process Simulator Integration

To smooth out raw operational data for use in the model, two-hour averages are used. The "Get PI
Averages" button retrieves these averages from the Pl database for the two-hour period around the
specified time. In this example, the lab data timestamp is used. Averaged values are show in brown on the
display. Trends shown for feed and product flows reflect the same two-hour period. Of course, the
timestamp specified could be for any time in the Pl database history. If this was the case, historical values

for laboratory data and process economic would also be displayed.

Sat. Gas Butanes ey MMETLUHR
2567 EPH : I-Butane
W 140 BPH
“hl‘ I A-48 0B s-d42 cAD “\-II"‘H.W'
532 MBFD Total Feed 123 F
306 BPH P L N
-|H|I Il“”l 127 T :
£, 1097 BFH 85 F
1
; 7582 [ERD 8 26,40 MBPD ——
Debutanizer OWVHD WEFD | Cc3
11041 BPH ” I.Ca
] | H-C4
_'lJfE c3 115 139 F LCh
296 MEFD I-c4 i 146 F |y gz H-C5
H-C4 151 F
1-C5 N F c3
I -zep-98 43 H-C5 157 F 1-C4
"y, 299F 1867 BPH Hea
00 e - I-C5
: I X Alkylate From w15 53 F H-C5
Set HYS5%5 Basis | me —Y 1E5 F N-Butane Product
55 % $12.72 f BEL
MMETLIHR 5 (e
Run SwWhat IF: | ed?
HP.Cand. Purchased FG 4 /6(" ;T"Hl-"
Dismiss HYSYS | = sas e 155 F
0l e 408 MEPD

B Fisrephcts [l P12 br avo [ HYSvS - Base [ HrsvS - et (F
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Examples — Site Level (Local)

APC Performance Monitoring
MPC - Constraint Analysis

| PI - ProcessBook - [Fractionator C¥ Trend 1 {24 Hours) [Read Only]] ;lilil
@Eile Edit Wiew Insert Tools Draw Arrange indow Help ;Iilil
Ded@R|sen|o:ctvnpes|z2ammae||s=ld e =)

A NOTOrwmOl+ L E£RTES Ha =@ o9 | e XE
A R B A JUR RHRG APC FRAC APC N FRAC CW2 24H =
RHRG 24H FRAC CV1 24H || FRAC MYy 24H
4 »
Ready [ﬂ HUIM
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Examples — Site Level (Local)

Product Quality Management

Al P1 ProcessBook - Display1* =Inld
File Edit View [nsert Tools Draw Arrange Window Help
O H| =@ 40 &G ¢ B [0 7| & K E= I "4 j j

A[ZAINLAO @O Y v Nl & % 6 B =

=10l x|
. . . u — m |. I=
» Statistical Quality Contro) —scee-t i x4
i 7 Chart Tag: TR1123_L3489 Cpk: | I | I | : AI | |
° S b I Load General | Sample | Control Parameters | Data Filter arm | Format
P ro CeSS ta I Ity Value: 5 2 Chart Tag: TR1123 L3489 Chart Type : Individuals
. 0 Eng. Ur1|ts: Mwatts
[ Appl Ied to any P I Value 19.9062 27 5713 STDEV: 0.60305 v ;I I 1 3: of I 1 3: points outside 3 Sigma
n v _I I 2 3: of I 3 3: points outside 2 Sigma
= v ﬂ I 4 3: of I [ 3: points outside 1 Sigma
2148 A /\\ J \\ /\ //\ I ﬁl I a 3: of |3 3: paints 1 side of center line
209 kS \{ 5__1‘/4' + \j 5 I~ !I I 15 3: of I 15 3: points within one Sigma
v gl I 3 3: of I 3 3: points outside £ one Sigma
5/19/2009 2.01-00 PM £/19/2009 2-31:00 PM g [ OB DB @
| L] * +CcE00
L EeR 2= Q| Alarm Reset
L JoX 23 I
L EeE 2= | ’7| _I
QK I Cancel | Apply | Help | I
« [
Server Time H,O_"E”_,_’_ v
=1 =
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Examples — Site Level (Local)

Analyzer Validation

;¥ Home Documents and Lists Create Site Settings Help

Up to Shareberry

=) Analyzer Validation

Analyzers * RtXYPlot
E--@ Analyzers

B a1-3419

LB a1-3450
Lab Results -
Lab ¥alue |<:| ﬂ ﬂ }||
Time Value
10232006 12:26:01 FM 5z2.69
10/23/2006 12, 27:01 FM 51.24
10/23/2006 12;28:01 FM 51,25
10/23/2006 12:29:01 FM 52.64
10/23/2006 12:30:01 FM 50.57

Showing 1 to 5 of 107

RtMessenger -
Cleveland

] Bill Fabens
@ Curt Hertler
Boston
Tony Fenn

San Leandro

@  satyam Godasi RiTimeRange
Start Tirme End Time
I*-Zh E I* E
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Examples — Site Level (Local)
Performance Management (Site KPIs)

) Power - SAP Enterprise Portal 6.0 - Microsoft Internet Explorer —l=) %]

File Edt Wiew Favortes Tooks  Help |ﬂ'

eﬁa:k- o \ @ @ (h|pSBarch *Favurltss @|ng ; =] - \_J Qﬁ ..‘3

Acddvess [{] httpf/earth:S0000jirjportl

ﬂ Go | Links ™
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— 24 ) b &
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Temp, DegF 47 kppn
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- a2
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g L
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I KPI for Real Time Data [F]
REKPI
Display Group | Al KPI Graups =
Status Description  Current Value  Englnits  Target Valug % Diff Date/Time Action m’:‘ :'-
cre?
W TotalPrice G063 MMBtY 500 -24.213%  1/3102008 33300 AM M ||\|||||||| i 52586 Hoot Rate
®  FuelPrice 15201 MMBtU 15 1.34% /3142006 83800 AM M
B PowerPrice 88320 FMAh 300 FOS57%  1/3102008 33300 AM M
B HestRate 15731 MMEtL 2500 65.569%  1/31/2008 32830 AM M
Production 13531 b 900 50344%  1/3102008 &:37:00 AM M I TreeView for Real Time Data =
W Corfracts 21892 v 0 2199.2%  1/31/2008 33230 AM M BrowerGeneration
RiGraphic
&oss\lFuel
Trend for Real Time Data = ;
'onderosa

Active power
“amient Al Pressure
T pimiient Sir Relative Humidty
“Wambient Air Temperature
%Hem rate
Bl Reoraphic

RSG-1

@—RSG-Z
@Turblneﬂ
1= S—

2 514 a0 1014 00 =
&l pore [T NS acalingranee
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Example — Enterprise Level
SMEs Continuously Monitoring KPIs by Refinery, by Processes

Summary
Exception by Option #1
Critical Success factors: 3 Unit/refinery x1 Partial Int:agéitlesd High fidelity Drill down
1. Scalability ﬁ _J _ « PI Units (w some latency)
2. Ease of Use S Option #2 -
K . = ’ Add trending of targets & Limits
3. Organization 8_ Summary KPI and
hili Exception by Option #3
4. FleXIblllty . Unit/Refinery x7 Add fuIIy integrated high fidelity drill down
5. Interoperability — ° —
6. Simplicity | Standard Ul and functionality in SA
7. Self Sufficiency O\ .
droved @S Option 1
; . a/
Options 2&3 ?f s Template Management
A FCCUs * PFDs
* KPI
( \\ Unit View » Exception Display and

Summary Exception Summary KPI and
by Refineries/Unit  Exception by
x1 Refinery/Unit x15

 Calculations

1
1
1
1
1
1
1
1
1
1
1
1
1
|
| reporting
|
1
1
1
1
1
1
1
I
1
1
1
1
1
1

Refinery view

Aruba

VALERO ENERGY CORPORATION b= === == === = oo oo o o o o o e e e e e e e o e oo e o e e e e oo
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Iberdrola Case Study — CMDS

Overview
o
 Background Information on Iberdrola: IBERDROLA
* Power Generation, Transmission&Distribution

» Global Operations, one of the biggest in the world T
« World Leader in Renewables w

Drivers: TRl N

— One Combined Cycle 2GTx1ST |
- =350 M€ Investment g T
» Gas Prices / Equipment Prices Increasing arsTuion
« Environmental concerns increasing _ m
= Optimization IS A MUST | s R
* History: 40.822 MW
— CMDS: Monitoring, Diagnostics and Simulatio. Hydraulic: 23,5%
« Technology Center for the CC Fleet (O&M)
« Current Status:

» Renewables Integrated (WINDCore)
» Coal-fired plants underway

Power Station{coal and fuel): 15%
b Renewable: 20%

Nuclear: 8%

Cogeneration: 1,5%

Combined Cycles: 31%
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Iberdrola Case Study — CMDS

Goals & Objectives

MAIN GOALS
Maximize efficiency, availability and reliability
Support power plants to:
OPERATE &MAINTAIN in an optimum way
Minimize costs
Unify technology management

POWER PLEANTS O&IVIFORPTHMISATION

ADDITIONAL BENEFITS
Common O&M model for all stations : Fleet approach
O&M on-site and on-line support
Share operational experiences and best practices
Center of Excellence
Reduce OEM dependency

OSlsoft. REGIONAL SEMINARS 2012 © Copyright 2012 OSlsoft, LLC.



Iberdrola Case Study — CMDS

Pl is the foundation for CMDS

« Applications Developed Over
Time
— Performance Tracking
— Contract Tracking
— System Advisor

— AEM (Advanced Equipment
Monitoring)

— IT Doctor
— GE M&D Connection
— SAP Connection (PM & BW Module)

— EMS Connection (Dispatching
Center)

— Dally Inspections
— Others.......

Availability & Asset Mgmt.

|
=
L
l

Quality M

4
IBERDROLA
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Iberdrola Case Study — CMDS

Benefits / Lessons Learned

« 6 years Pl System experience over
Combined Cycle Technology:

— Quick ROI = 1-2 years
— Increasing efficiency —1%-2%
— Increasing availability — 0,1%-0,5%
« Easily exportable to another business

« Opening the platform for all users = A lot ==
of value )

 Focus on business drivers — Business
Agility
« Event based monitoring

 Success requires collaboration between
operations, maintenance and
engineering

IBERDROLA
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BChydro Case Study — Ol System

Overview

Bacground Information on BChydro:
« BChydro is third largest utility in Canada
* Predominantly a hydro electric utility with 10,000

JFort St. John
s S Dawson Creek

MW of installed hydro generation capacity ",
« 7 largest generating stations with 38 turbines make "“g -
Up 8,850 MW B . Revelstoke N.P.

Glacier N.P.

Drivers: e S
« Water use and generation optimization v
« Keep the plants running (O&M)

History:
* Pl has been used since 1996. Pl used first as a
firewall to the Energy Management SCADA system.

* In 1999 PI used to support Generation Operations
— Generating Stations (the power generated in MW)

— Resource Management (water availability and
generation optimization)

Current Situation:
« Pl is the foundation for B.C.Hydro’s Operational

Information (Ol) System BG n!:ldro m

OSlsoft. REGIONAL SEMINARS 2012 © Copyright 2012 OSlsoft, LLC.




ydro Case Study — Ol System

Close All Overview Displays

Show Unit Infa

Current Peace River Gener:
Total = 1807 MW

Peace River

Plants

BC Hydro System
Current Gen = 6226 MW

Current Columbia Generation
Total 3807 MW

Current Coastal Generation
Total = 635 MW
Coastal US Exchange Rate =  0.83500

Vancouver Airport Temp.= 13 C
= Daily Operating Reports

EX

Safety Incident Reports

Emvironmental Incident Reports

Generation Management Reports

Generation Web Page

AECM Tracking Report

J e SmartSignal
BCH Gen FBC Gen Alcan Xfer Sm IPP's UL BCH Load FBC Load NWPP Static Dynamic [ Imhalanl:e]

(ALH, ICG)
6226 MWW B44 MW 241 MW 537 WY 405 haw BO7G MW 576 MW 488 MW 116 MW

Leil

A8 Pty

e L w2 o E B R N R R S A YA e H . N EEE . E Y — B R EEE




BChydro Case Study — Ol System

—

R TN oy SO
2+ SEV Q Total 1400 mofs (otal River Flow) s

-'_ T _‘_ MSPOG Q Total 0 mslsl(‘rmm 3p||| FIDW) .
——iln Turblne Total 1398 mds’ -8

Tavis Forebay Level =

Stevens 524.00 m 5265
Tavis 524.06 m /‘
EOE B

i
P

qusl I

100 % open 100 % open

(Boundary Generation 773 MW )
2006-11-24
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BChyer

(G S of

Gordon M. Shrum Generating Station is located on the Peace River 23
kilametres upstrean From Peace Canyon Dam, and about 160 river
kilametres upstream From the B.C.JAlberta border. Together with W.A.C.
Bennett Dam it comprises the Portage Mounkain Project,

Max Sustained Generating Capacity: 2730 My
Turbine Type: Francis
Historic Annual Awg Plant Generation: 13,225 GW.h

|

Storage: 39,462 million m3

Cram Mame: W&, Bennett

Dam Height: 183 metres

Reseryvoir Mame! Williston Lake:

Reservair Area: 177,000 hectares .
\Water Course: Peace River " | )
Diownstreann Projeck: Peace Canyon Dam 1

o

; \ .._\\" . ) e

- =]
A 5 ¥ Y
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Case Stud

y-0

I_ System

Peace River Generation

| 2007-05-01
' 1 G.M. Shrum (WAL Bennett Dam .
\ Generation
- Forebay Elev.
I5MS Forebay Elevation (30 day)

000
10

Unit MW 260 0 (266 | 0 | 273 | 202 | 292

- -7 Echie

days Unit Status Isol (Isol $ched|lsol $ched

1385

:cheﬂfiched

Peace Canyon EI
Uinogalr Hes. %,

Peace Canyon

Forebay Elev.
FPCh Forebay Elevation (30 day)

Dawson Ck.”

-

Generation

o0
ﬂﬂ“‘n\ E-L_.f——uf—'._r\r—*xm'—"\_f—\ﬂur

Wl
il

-6 -2

days

Unit MW

P Unit Status
3y AR y
L H i ( | I—1
f : . :
e’ ;
’ i/ | Red = In Service or Available for Service
_ o mp, e reen = Not avalable for Service
Prince George " f Bk / oo Flant Information
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Industry Characteristic

STEERING WHEEL

cruise control, wiper, turning light,

ROOF

rain sensor, light sensor,
light control, sun roof

optional: climate control, radio,
telephone, ...

A /

« Very complex and complicated

— Lots of small systems and devices CLIMATE

* Required to manage many different
generation sources

seat position motors.
occupancy sensor,
J control panel

« Geographically dispersed networks

ENGINE

- Data, data, data... S
— SCADA, DMS, OMS, IED, GIS etc.

DOOR

mirror, central ECU,
mirror switch, window
lift, seat control switch,
door lock

« Various data granularity and delivery

frequencies, that increase over time Infrastructure
Substation IED - 2 sec data

— from sub-second to years range

. Infrastructure / Asset Model -

OSlsoft. REGIONAL SEMINARS 2012 © Copyright 2012 OSlsoft, LLC.



Industry Challenges / Initiatives

Residential

Customers

« Grid Operations and Reliability

Generation
Plants

Utility
Data Center

« Power Quality/Transient/Dist. Data

 Condition Based Maintenance

Commercial

* Asset Management Customers

AMI/metenng

\

AMI/metenng b

* Substation Automation

Utility Corporate and Regional Offices

» Distribution Automation

The Common Thing in All:

« AMI-Advanced Metering Infrastructure

» Distributed Generation Requires
_ _ _ « Accessible, precise, real-time data
« Smart Grid/Intelligent Grid « long-term persistent data store

* Notifications and analysis

OSlsoft. REGIONAL SEMINARS 2012 © Copyright 2012 OSlsoft, LLC.



Pl for Operation & Maintenance

Sample Data Flow

Source devices will evolve
with new technologies and
cost effectiveness

D saiyreass
) i [
collected daily

Daily reads
. collected daily

Financial Systems of

i e et |
(data streams not !

“ included in this |
L scenario) |

3
Mobile
Dispatch
O] E>

Asset Management/
Substations

Asset Informatio

SmartSynch
Feeder Data

—————Access to all data——

Manual Meter
and Substation
Reads

' Monthly reads
collected monthly

GSM, GPRS -
3G/3.5G, .
Ethernet MV-90/ |-~ 15 minute/Hourly- -
or other Lodestar

-~ 7T\ GSM,GPRS,

/ Smart'\ _ 3G/3.5G ===\
\ Melers/4 Ethernet | (':"}M ) I +--5 minute/hourly -~
N uture) |
- or other ~__ _—
D
M —
le¢-— Second or
SCADA:. Sub-second
N~
Y
| 30 minute collected
l« — hourly or other user—|
IED defined interval
~
Y
M

30 minute collected
DMS [** hourly or other user—
defined interval

Capacitor g
Control System|

~_
Y

~omersmnd |

15 minute/hourly |

other SCADA Data

——Access to all data

| Accessto all data.

L————Access to all data:

Alone Dist Ops[* ¥

Systems

15 minute/hourly

Near -real time

transformer kW,
device loading,
voltages, etc.

Feeder Amps and

Distribution Planning [

Distribution Operations [

Field Engineering :

Multi-year history and reporting
flexibility for analysis such as:

= PF/Voltage/Var
= DG

= Loss

= Load

Multi-year history and real and
near real-time data for:

= Capacitor Operations

= DG Status

Multi-year history and real and near
real-time data for:

=  PF/Voltage/Var Analysis

= Capacitor Operations

Various data granularity
and delivery frequencies

OSlsoft. REGIONAL SEMINARS-2@12ime
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Sample Architecture

i Plant/ Ops Center Servers

Data Center ! @ Visualization Maintenance
! ® Analytics Systems and
Other Enterprise Systems ® Operations Information applications
. ® ERP :
— Central IT Monitor e Accounting Gateways & <
— ® Marketing Snncces P S
4 x
: L

Corporate LAN/WAN d

Client

Advanced
. .1 Computing .
‘ EEEEEEEE l> k :r; Engine RtPortal Q
Server

Smart Connector
Nodes Process Control Secure LAN Smart Clients

® ProcessBook
® Datalink

} | I I Thin Client

/4

"

/\J System

Pl Server

i ® RtWebPartw or
3rd party Relational o — Iview
Databases g Q Hll —
° [ttt '

oGIS
®OMS Ey PLC / Instrument AMI/Meter
Manual Data SCADA/DCS Systems Systems

OSilsoft has 420+ interfaces to DCS/PLC, LIMS, OPC, SCADA Systems
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Proven Use Cases

Operational:

— EMS/DMS/SCADA data monitoring and archiving, event
reporting and analysis

« Non-operational:
— substation field device IED, SOE, Power Quality and DFR

data monitoring and archiving
« Asset/Model:
— asset model management and analytics

 Cyber Security / IT:

— Critical Infrastructure Protection and Control System IT
Infrastructure Monitoring

« Enterprise:
— Integration, correlation and repository

OSlsoft. REGIONAL SEMINARS 2012 © Copyright 2012 OSlsoft, LLC.



Forecasting Load Peaks

RTO Load : Current, Adjusted Historical, and Forecast Forecasted Peak 105,707 MW
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Substation Load Analysis

Load Comparison

‘ PI - ProcessBook - [SUBSTATIONS.PDI*]
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Power Quality Monitoring

Voltage Harmonics / Flickering
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Operations Planning / Tieline Control

Transformer Loading
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Trading
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Substation Overview
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Integration of Geospatial Information
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Monitor and Protect Networks
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Enterprise Integration
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Summary

« What?

— Infrastructure that
» Creates an integration platform to all islands
« Connects your plant floor data into the business management system
» Supports Integrated Operations (Fleet Mentality)

¢ Why?
— Foundation for Business and Operational Improvement Initiatives
* Improved Business Agility — real-time decision making
« Standardization - One version of truth
» Collaboration — Everyone works with the same data, rules & tools

» Protection of existing and future investment
« Low Risk & Quick option

e How?
— Build the Foundation first

« Infrastructure first, followed by applications supporting Performance
Improvement Initiatives

OSlsoft. REGIONAL SEMINARS 2012 © Copyright 2012 OSlsoft, LLC.
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Example: Transformer Condition

Monitoring
. TraHdRMARPCondition

Monitoring

« OLTC Monitoring
» Dissolved Gas Analysis (DGA)
« Transofrmer Temperature

« Cooling System Monitoring

« The two most probable failure
modes on a Transformer are

« Load Tap Changer

* Windings (including insulation)

e These are 60% of total

OSlsoft. REGIONAL SEMINARS 2012

Transformer Failure Modes

MIN. AVGERAGE LOAD
KPBRENT POWER, MVA
HOTTEST-SPOT ON
WENRINGON AGING
RATMER CONTENT
STEADY LOAD

DYNAMIC OVERLOAD
COOLING

EFEYERFTED TEMP.
DIFFERENCE

© Copyright 2012 OSlsoft, LLC.



Example: Transformer Condition

Monitori NQ standard Calculations (IEEE and IEC Standards)

H winding current
X winding current
Y winding current
H winding voltage
Top oil temperature
Moisture reading
Moisture sensor
temp

Rated HST rise
Rated load
Winding
Characterist.

Ambient temperature
Cooling stage status

ésr%l?ﬁ n&g%’ﬂ%ﬂéi_m&m INARS 2012

LOAD
CURREN
T

APPARE
NT
POWER

WINDING
HOT-
SPOT

MIN. AVGERAGE
LOAD CURRENT

MVA

HOTTEST-SPOT
ON WINDING

MOISTURE-
WATER
CONT.

INSULATI |  AGING RATE
ON AGING

COOLING
EFFICIEN
CY

DYNAMIC
LOADING

OLTC
TEMP.

WATER CONTENT

STEADY LOAD

OVERLOAD

COOLING
EFFICIENCY

WEIGHTED TEMP.
DIFFERENCE

© Copyright 2012 OSlsoft, LLC.



Example: Transformer Condition

Monitoring

Root Cause Analysiy (RCA) and FMEA / FMECA

Fault Tree
(FMEA, RCA)

2020

Protection Fails to Clear
In—Section Fault
in the Prescribed Time

Root gl
960 960
Cause - —— /i\

. Protection at S { Protection at R
Fails to Clear Fault 'l Fails to Clear Fault
AnaIySIS in the Prescribed Tim \._-/ the Prescribed Tim
When Comm Channel 0K . When Comm Channel OK
Microwave
Channel
Fails

100 \

i \

] |\_1 1

N YN ( N ) NN YN YN

| ] | | | { { ] | | { } {

\ / | / ) \ | / | ) / ! J
S N . N N NS N N
Relay Relay DC Power Breaker CT or VT Tone Microwave  Cemm DC

Hardware Misapplied Systern Fails Fails Equipment  Equipment Power Systemn
Fails Fail &6x10= Fails Fails Fails
100 100 30 300 60 100 200 50

OSlsoft. REGIONAL SEMINARS 2012

Top Event
FAILURE

\— Logic

Basic Event
SYMPTOM

© Copyright 2012 OSlsoft, LLC.



Example Transformer Condition
Moni
(S e ) v SR

Control H winding current sk Business
s&m g is
SE’LC T X winding current Based Criticality
o Analysis
Assessme

SCAD Y winding current
A
_ _ H winding voltage _

On-line Monitors _ Failure
WINDING @ Top oil temperature CALCULATI FAULT Prioritizatio Notification
LTC POSITI : : ON e n Matrix
BUSHING Moisture reading = (Risk-based)

WATERIN OIL Moisture sensor temp il = B CMMS
_ I / SAP PM

DGA Ambient temperature = == ol | Maximo
DISSOLVE ’ Cooling stage status 1 ] -

D GAS |7 Failure l
ANALYSIS Tap Changer temp.

Databases Main tank temp. REQUIREMENT: RULE: ACTION:
FMEA Rated HST rise Calculate What is the Work Order

RCA condition PRIORITY of Generation
Rated load parameters and the Failure?
Winding Characterist. implement failure
logic$

etc.
OSlsoft. REGIONAL SEMINARS 2012

© Copyright 2012 OSlsoft, LLC.



Example: Transformer Condition Based

Monitoring

Pl Database

Transformer Data appears in )
different systems (data
sources):

 Control System

* On-line Monitors

* DGA

D =< ® @& v O ()

PUMPS  VALVES HEx TRANSMITTE ACTUATO MOTORS TR NSEORVE OTHER

RS RS



Example: Transformer Condition
Monitoring

A (3 COLLECT & ARCHIVE
Heat Exchanger Data

Compressor Data is collected
and archived in Pl Database
(TAGS)

Pl Database

PUMPS  yALVES HEx TRANSMITTE ACTUATO MOTORS TRASEQRIVE OTHER




Example: Transformer Condition
Monitoring
=1 S
_Data_isassig_nedtoan \

individual equipment
(Transformer 201):

» Asset-centric representation
of data. Model driven
measurements

» Asset model complies with
IEC61970/68 CIM

* Integration & synchronisation
with SAP PN ture

\T-ZOl /

T-201

PUMPS  yALVES HEx TRANSMITTE ACTUATO MOTORS TRASEQRIVE OTHER




Example: Transformer Condition
Monitoring

CALCULATE
Performance

Advanced
Computing
Engine

Perfoggance
Ed{}hs

Calculation and Fault tree is
Pl Asset implemented in Performance
- l'__t__x a y EquatIOnS Fault Tree

Pl Database

- - Qo
Failureis recorded in Pl
Database as Event (Abnormal

Qtuation) /

1001

E Lei0

1o

PUMPS

T-201

VALVES HEx TRANSMITTE ACTUATO MOTORS TRA \SF' E OTHER
RS RS




Example: Tramsformer Condition
Monitoring
o —ESOE S
NOTIFY

Process

Book ﬁrend and Visualize Transformer
condition

Advanced
Computing
Engine

Perfoggance
Egﬁws

Pl Asset

PUMPS  yALVES




Example: Transformer Condition
Monitoring

lYIs  VISUALIZE &
NOTIFY

- —

Process

Book T :
Notification is sent to shift \
operators and maintenance

Advanced => Notificatio personnel, about:
Computing n TRANSFORMER LTCFAILURE

Engine
rf
Péwge Maintenance Notification is
sent to CMMS (SAP PM
Pl Asset (_ )

PUMPS  yALVES HEx TRANSMITTE ACTUATO MOTORS TRAGEDR



Example: Transformer Condition
Monitoring
NQTIFY
Pr;gfss >R Web Parts \
Visualize maintenance priority
Ad\/‘fg;_ed I=> Notificatio Ih_"

matrix
Computing
Engine

Perfoggance
Eqﬁws

Pl Asset

PUMPS  yALVES HEx TRANSMITTE ACTUATO MOTORS TRASEQRIVE OTHER




gqstqmer Use Case — PSE&G

Microsoft SharePoint Server

RtWebParts

Y

Non-Operations Pl
Algorithms

Email Alerts

nnnnnnn

t e

Operations
Pl Server 7

SCADA I

1 User Interface

g - and

| Analysis Tools

Relational Database

: ooooooooo G0 0000000000000 00000 P 0000000000000 00 o
Maintenanceg | Dissolved
o
System Gas
Analysis

% WiMax/ Wired LAN  Non Operations/Non-Scada Data

Connection

RTU

On-line Equipment Monitors

Substation
Gateway
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Customer Use Case — PSE&G
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Customer Use Case — PSE&G
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= G5 LEVEL pprn 9/6/2006 3:00:00 PM MNOT EXIST
L] = HvDRAN PPM pprn 94672006 3:00:00 PM MOT EXIST
= = MAX WINDING #1 TEMPERATURE Deg C 9/6/2006 3:00:00 PM &0
= INSTALL DATE 1/1/1967 = MITROGEM CYLINDER PRESSURE  PSI 9/6/2006 3:00:00 PM 1500
B ] MAMNUFACTURER Westinghouse = MITROGEM PRESSURE PSI 9/6/2006 3:00:00 FM 3.3
= MODEL MUMBER URT No. 2 Transformer = 9730.00 : = TAMK OIL LEVEL 9/6/Z006 3:00:00 PM Z5C
<= OPER-KY 230-13 ST R AT <=  TOP OIL TEMPERATURE Deg C 9/6/2006 3:00:00 PM &0
B ] RATIMNG 24000.00
= SERIAL NUMBER RARG Other PI Data Points -
Condition Assessment Scrore - . . .
o= SORT BY i i } Details MName Units  Source  Time Walue
= STATION ails Peer Group  &lgorithmn Group Score maxScore  Ranking(%) = MYA0 KVAR (IN) KWAR  MWOD 9/8/2006 11:45:00 PM 1010
230-344KW T i 4,36 B.38
ranstermers = MYSD KYAR (OUT)  KWAR MU90  9/8/2006 11:45:00 FM 0
J0-3a4KV  Transformers-Action 312 548 ik = MY B0 K K MY90  9/8/2006 11:45:00 FM 20580
= M0 YOLTS VOLTS MVen /82006 11:45:00 PM 1zn
= T1 BUS WOLT VOLTS DAG 9152006 5:03:37 AM 1z2.6214
L= ] T1 MVA MV A DAaQ 9152006 5103133 AM -0.292968
= T1 MVAR MWVaR  DAQ 13/2006 S:02:33 AM 0,195312
= T1 MW 14 iy Dag 9152006 §:01:15 AM 15.23434
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