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AGENDA

 CBM Background

 PSE&G Overview

* Motivating Factors & Background
« System Overview

« Condition Assessment

* Benefits

+ Q&A
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Condition-Based Maintenance

Definitions
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Maintenance Evolution - Reliability (QOSIsofL

& Condition Based Maintenance
Managing maintenance schedules from conditions

€ Planned Maintenance
Maintenance at a specified
condition/event

@ Calendar based Maintenance
Maintenance at a fixed frequency

€ Reactive Maintenance
Service assets as needed

Reactive Proactive Diagnostic/Analytic
1980’s 1990°s 21st Century

v
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Terms & Definitions ((, OSlsoft.

« Predictive Maintenance (PdM)- using a parameter to
determine when an asset may fail

« Condition Monitoring (CM) - using a parameter or
information about an asset to determine its condition (in
regard to that specific parameter)

« Condition-Based Maintenance (CBM)- determining
maintenance schedules based on condition type indicators

* Model-Driven Monitoring - based on optimal model for
current conditions.

« Reliability Centered Maintenance (RCM) -includes processes
to ensure assets perform as required - may involve all of the
above plus ancillary functions (training, parts, etc.)
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CBM & Maintenance Process (C, OSlsoft.

-

WOrK Work Plannin work
Identification g Scheduling

History Work
Recording Execution

Analysis
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Condition-Based Maintenance (CBM) ((, OSlsoft.

 Maintenance Plan Fundamentals

. [BREBE |
Quantitative (I
Qualitative E

Condition  Analysis Maintenance Work

° ReqUirementS Input Planning Order

Indicative Data w

Integration with Work
Management

* Implementation Lifecycle

It’s a journey - very easy to start
small

Motivate Key Personnel

Change Management
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PSE&G Customer Case Study

Condition-Based Maintenance
at an Electric Utility
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 Utility Overview
— New Jersey Based
— Total Assets ~ $14 Billion
— Total Revenue ~ $7 Billion

« Service Territory
— 70% of New Jersey’s population
— 2.0 million Electric customers

— 1.6 million Gas customers
— 2,600 Square Miles

* Delivery Implementation
— 1999 - SAP
— 2000 - OMS, GIS & CAD
— 2002 - CMMS
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CBM Scope

 Focused on the electrical
transmission and distribution
(T&D) arm of the Delivery
Organization

* Primary assets are large

Generation N transformers and breakers
JE l, r \\\

I 1

1 1

1 1

1 1

1 1

1 1

1 1

I l

I Distribution

i s

l !

! i ? Household

1

1 1

1 1

‘\\ ,’, . //"'/’/ Outlet
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PSE&G Customer Case Study

Business Challenge / Problems
Addressed
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Business Challenges

12

Significant risk of system outage
potential from old equipment
vulnerable to failure

No formal capital expenditure
determination plan

No formal preventive maintenance A . W )
scheduling program L 1 B i 0 R il |

Expensive Replacement Projects

Loss of Expertise

After an equipment failure, sufficient data collected to determine
why - Asset Information in a variety of disparate systems

Lots of features & functions in SAP PM

Upgrades & Enhancements in Work Management, Outage
Management, Distribution Operations, etc.
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Business Targets {0 osiot

Reduce risks of business interruption
Fewer outages

Fewer induced errors Capital
Replacement

More focused work effort

« Condition-based maintenance (CBM)
Less PM, Less CM
More targeted Capital Expenditures

»  Work prioritization

Focus on the assets in the most need and the most critical

Capital
Replacement

« (Capital replacement strategies

Target worst performing assets Pr_eventive
: : . : . Maintenance
« Data/information organization and visualization Calendar-Based
Faster issue resolution Maintenance
Root cause failure analysis

« Platform to support decision support solutions
based on the assets and available data Before After
Circuit analysis

Grid conservation
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Project Success Factors ((, OSlsoft.

Determination of health indicator to focus asset
management activities

Determine condition health indicators - use existing information

Normalize indicator across asset type and family

Provide an analysis platform for engineering activities
Integrate data from various disparate systems

Simple, consistent tools for analysis

Perform condition-based maintenance
Visualize condition health

Integrate with SAP PM

ROl in < 3 years

14
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Project Scope

» Asset Scope - T&D Substation

— Transformers

— Breakers

— Related Equipment (Compressors, LTC, etc.)
* Work Process Scope

— Substation Inspections

— Diagnostic Data Collection

— Preventive Maintenance Prioritization

— Asset Health Review

— Capital Replacement Determination
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Technical Components @ ostsot

» System Interfaces

— SAP PM historical data

— SAP PM measurement documents (RLINK)

— Transmission SCADA (PI-to-Pl)

— Distribution SCADA (ETL & Pl BatchFile)

— MV-90 Load Monitoring (ETL & Pl BatchFile)

— Lab Systems - DeltaX & Doble (ETL & Pl BatchFile)
« Condition Assessment

— Equation Builder

— Diagnostic Displays
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Condition-Based Maintenance

System Overview
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Functional Areas

Data Collection

SAP Asset Information

Time-Series Data Collection Q‘ta CollectiD

Application
Diagnostic and Inspection Data i
* Asset Analysis and Reporting Analysis & Reporting
. Condition Assessment < >
Work Prioritization i
Alerts / Notifications Maintenance Manag@
* Maintenance Management I3
Measurement Points Notification /
Maintenance Plan Modifications Lord;J
Notifications
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System Model {J Oslsoft

Tag Equation Alarm Measurement Point Measurement Point
Definitions Definitions Definitions Group Definition Definition
SCADA__ >
Labm Import m Functioq or CompOSEd Points |tarm A|arm5 VD Measureme hSAngurement
Inspectlon_&_DLa.gnosn; 3 Calculation 1 Module Creation Documents Poirts
KPls
; -Assets >
Reporting PM Qrderlng SAP
Capital Replacement Tasklist > Maintenance
CalendarEvents s |pjans
SAP <
Calculation S <—— |Maintenance
Extracts . . <
Asset Relat|onal Normalized \History Costs
Profiles Data Data Damage
Codes,
MP Updates,
Etc.
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Conceptual Design @ ostot

Dist SAP PM
Trans PI l MV90 I Mon [ DeItaX][ SDC] [ Doble]
Server Measurement Doc I/F

NIYER e
MP Results
- - -
MP

elationship

N 4 H
<«
WorkStation
Intranet

WorkStation '
: Server <> orkStation

o =

Point Group to
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System Integration {0 osisoit

Distribution Doble
SCADA

=
=

[=s]
bl

=Il| Electrical

=

| Il] test results

ez
et

Pl - OPC =
= J
Transmission = Breaker
SCADA = Tests __
< ¥

(e

I
Diagnostic data

ESOC PI
Transformer \ —
loads ¥
— || Delta-X
MV90 ] Transformer oil
analysis
o SAP-PM Y
ran
PI Manual Logger y SAP order history and
Weekly substation inspection Gas equipment results  technical object updates
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More Modern Substation
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Condition
Algorithm and
Application

Enterprise Central Location

Visualization /
Notifications

Analytics/Application

Data Historization & Historization < e —
Management . : e
— Customor |
Data Acquisition Prop.rlet_ary
Application
N\
Enterprise | w9 ... ....
Gateway
.
Tel
Eeeon WAN Communications
Network
( Substation Y
-
Enterprise IF
Substation Substation
Gateway Gateway
i Local HMI
|EC 61850 DNP3 Expansion
| l I Substation Bus
IED/ — —_— _—
Conditioning b L o
Device 13 18 1318 5 i §
M I | I | I l Temporary Mobile
easurement <[[> ib (ﬁ: k
Device
Sensor @@ ®® ®®
N J
\ o
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SAP PM for PSE&G Electric Delivery
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Equipment & Locations
— Class and Characteristics
— Nameplate

Maintenance Plans
(56k Plans)

— Calendar-based
— Counter-based
— Condition-based

Notifications

— Damage and Cause Codes
grouped by Equipment

Equipment Visibility

— PM Plan Cost/Hours vs. Actual

— CM Cost

Empowering Business in Real Time.
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List Edit Goto Extras Enwironment Settings Swstem  Help Q

'T'= Display Functional Location: Structure List

& |l Reoe DHR non | REAI@

“ | =] Levels above Expand/colapse  Expand whole | E;—')

|»

Functional loc. IPE-CE-ADA Valid From 02/01/02
Description Adams=
{} IPE-CE-2DA Adaus I
IPE-CE-ADA -10H F-Zz3z
IPE-CE-ADA -11G e011 #
IPE-CE-ADA -1Z1G 801178021
IPE-CE-ADA -1ZEG 801z/8022
IPE-CE-ALDA -1Z3C 201378023
IPE-CE-ADA -1Z240G §014/5024
IPE-CE-ADA -1ZEG 801578025
IPE-CE-ADA -1ZE6G 801678026

IPE-CE-&DA -12C 201Z
IPE-CE-ADA -13ED1 123Hw Pus Duct 1
IPE-CE-ADA -13BDZ 13Kwv Bus Duct 2

%

IPE-CE-ADA -13G 8013
IPE-CE-ADA -1l4GC 8014
IPE-CE-ADA -15GC 8015
IPE-CE-ADA -1l6G 8016
IPE-CE-ADA -ZE0H H-E22E24
IPE-CE-ADA -Z1G 8021
IPE-CE-ADA -EZC 80ZE
IPE-CE-ADA -E3C 8023
IPE-CE-ADA -Z4C 8024
IPE-CE-ADA -ZE5C 8025
IPE-CE-ADA -Z&C 2026
IPE-CE-ADA -30H F-zZ32
IPE-CE-ADA -40H H-ZEE24

IPE-CE-ADA -COM-MEC
IPE-CE-ADA -COM-RBLY Common Pelay
IPE-CE-ADA -T1 # 1 Transformer

Common Mechanical

CEEEEEEEEEEEEEEEEEEEEEEEEEEE

IS ) ) R ] el D D D e ) e e el

%

O 10503773
= 10503783

Circuit Switcher
Power Transformer Q

OO0 aaaaaaaaanaaaaaaaaaaaaaaaaa0

O 10503781 Load Tap Changer (URT)

-
3

-

[PO0 ) (100)~ [sappal3 [INS |

1821 4|
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Measurement Points

hy ™ Display Measuring Point: General Data 0[]
* Measurement Point Types e

14 4 P Ml Addiionaldate. £ [ Messuement documents  Last measuiement document

- Qu a li tat] ve ( ¢ Rea l H Ot ” ) i — a ﬁju
e T 2

Equipment 18533643

— Quantitative (> 220°F)

istic E-0PERATION-COUNTER ) Operation Counter
* Measurement Document TLOE T e BT
: . I E
— AbSO l u te VS (] D] ffe re n t] a l MeasReadT anst [T Desirable Transfer of ,—
11 7 . E;::::ﬂmg [ deeefeees I Count backwards
— Notification Generation  |==

 Functional Uses S
_ Counter Read.l ngS Me;surmema nnnnnn b Edit Entn'Ew; Tg;mngm;ylst; i;lpmlanﬁﬁll@)

£ [ Measwement documents  Previous measuimert document...  Last measurement t document 3
— LTC Movements
0860 cat [T IPE Quanttative
LTC165386430PS Load Tap Changer 1 (UTT-4]
10533643

— Runtime Hours
— Breaker not operating a
— LTC not crossing neutral e

Waluation code

Load Tap Changer 1 (UTT-4]

87/01/2601 / |12:00:08 [T Docurtd after task.
[E-OPERATION-COUNTER Operation Counter

Ctrs Operation Counter

— Rate of Change i
=

POO(1)(100] = [sappadl [INS | 0917 /d
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Pl AF/MDB Definitions

* Define Module
Taxonomy

/2 Pl Module Database Editor - Microsoft Internet Explorer

— Define Hierarchies R CS L e a 2 2a
— Each level has a L S
parent-child T
— Any module can T
appear many times in
the hierarchy
— Load the hierarchies
— Provides context to s EEETTT——
[&] Dore [ [ [ My Computer 4

displays and data
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PI MDB Enabled Displays

| Pl - ProceszBook - [Pl MODULE DISPLAY 1 VERSION1.PDI®]
JJ@ File Edit “iew Inzert Toolz Draw Arange “window Help - |E’|5||

[cemlan|ize|ovy (v e s |=a =R |a|x|a)
["»xNoTtTormwoi.se®se||la=|lzaaenxs o] sze

Diivigion Subsztation FLOC E quipment Sub Equipment
I ME j I FED j I j I F'DwerTransfnrmEj I j

Plot-0

30.00 Da y 002 9:57:41 Ahd

Property I Walue - Property I Y alue
ABC IMDICATOR 15 MIM INTEGRATED PEAK... FED:TRF.EOTEM
EQUIPMEMNT CLASS E-TRAMSF-CL MEGAWATTS FED:TRF.ED2T Mibd
EQUIPMEMNT TYPE E-TRF-TRF PEAK. TOP OIL TEMPERAT... FED:TRF.TOO7.8
INMSTALLED DATE 36720 | | TAME OIL LEVEL FED:TRF.LOOT .M
MANUFACTURER E.PROLEC FLUID COMDITION GRE:TRF.QO07 s
MODEL MUMBER BAE0-01 EQUIPMENT COMDITIOMN GRE:TRF.QO0Z
MIFRAL BATING bl

FC EC 1] | 3 1] | |

-

| [
Ready [_I_ HUM 4

26 Empowering Business in Real Time. © Copyright 2010, OSIsoft LLC. All rights Reserved.



Pl Manual Logger {0 osioit
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Substation Inspections

300 Substations - Weekly and Peak Inspections
20 - 500 points per station

Scheduled in SAP PM

Dispatched using CAD Dispatch over RF and CDPD
XML file transfers of tour definition and data
Equipment Oriented Point Collection

Empowering Business in Real Time. © Copyright 2010, OSIsoft LLC. All rights Reserved.



Inspection Design Overview @ ostsot

SAP PM Operator
Module Completion
ords I
Job and Status
O%A b N p—
CAD
Module Route and Values
Route b >
W XML
. PI /
Chief Manual CDPD over RE Create SAP Order

Operator Create CAD job

Get PI-ML Tour

Send Job to MDT
Accept Job

Send Tour

Conduct Tour

Send Tour to CAD

. Complete order in SAP
10. Send Tour to PI-ML
11.Update PI UDS

Logger

Point

alues
Pl UDS )
Point Engineer
Definitions “—* doing
analysis
Database A

© 0N Ok WDdDPRE

28 Empowering Business in Real Time. © Copyright 2010, OSIsoft LLC. All rights Reserved.



((, OSlsoft.
-

PSE&G Customer Case Study

Condition Assessment
Overview
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Calculation Structure

« Equations
CA=F, (M) + F2(My) + F3(M;) + ...
« Example factor types include:
Average Load over time period
Last oil test results (SQL Query)
Maintenance cost data
Number of operations

» Factor components dependent on peer group

Apply calculations by peer group
Voltage, Class, Type

Example Groups:
26KV - 69KV GCB
138KV+ Power Transformer

LTC Vacuum Tanks
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Condition Structure & Maintenance {0 osiot

* Use of Pl Module DataBase (MDB/AF)

. Module for each level of the SAP PM hierarchy and
installed functional locations and equipment

. Defined peer groups and installed equipment modules
. Defined factor types and equation groups

. Created Module for each equation and for each equation
factor

. Developed displays using Pl Module Database
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Factor Example {J oslsoft

« Average MVA (load) factor

3 Pl Module Database Editor - Microsoft Internet Explorer

. Type: PI Calc File Edt Wiew Favoritss ool Help | |

j«-.».@ﬁ@@@%v B

Back Fanyard Stop  Refresh  Home Search Favortes  History b il Frint dlt Dizcuss

. A[ias : Loa d 'i n MV A | Adcress | C:\Program Files\PIPChsmiMDBEditorMDBE dior. il = ;o;l

Folder Items x| @ Sub-Modules I ‘% Pl fliazes @ Fl Properties |
E"EE- My Module Databases APIProperty Name [value IDatatype I

. I
e * i & 137.20.20.177 B PI Alias LOAD IM MVA  String
° = njinwkaps&s .

B start Time String
FI BatchDR B End Time *-30d String
P1MaduleDB B Mode average String

PI Calc String
. _ * String
o n ] me e - Interface 10.0 String
IPE 50,2 String
Peer Groups 200.5 String
Breakers 500,7 String
Load Tap Changers Else,10 String

. Transformers S .
Multiplier 0.2 String

. Mode: Average o2e B

135-229 kW
230-344 kv

25-68 kv

345+ kv

63-137 kY
Algarithrms

@ Condition Azzessment
Average MVA
Gas Physical
il Physical
B Rated kv

(B suBSTATIONS

. Multiplier=0.2 | g oo 1 sonr

l |

Ervor: -2147220447 - fmPIPropertyEdit - binApply_Click:addNew bisdkcommon.dll : Cannot add duplicate name to the collection: Case j

|@ Dione ’_ ’_ |_,gj tdy Computer A

. Case: Assign value to
factor
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Assets in Pl @1

I Module Database Editor - Microsoft Internet Explorer

J File Edit Wiew Faworites Tools  Help .'"'

Folder Itemns = @ Sub-todules |% Fl Aliazes I @ Pl Properties |
E@ PEER GROUPS Al odule Nams .
BKFR TEST
Eroakers @DDDDDDDDDDiDDl?EDS Valtage Regulator
Cireuit Switchars @DDDDDDDDDDlDDl?ElS Valtage Regulator
Lics @DDDDDDDDDDlDDl?ElE Valtage Regulator
Relays @DDDDDDDDDDlDDl?El? Valtage Regulator
|_:_| Transformers @DDDDDDDDDDlDDl?ElE Valtage Regulator
0-25Ky @DDDDDDDDDDiDDl?EiE‘ Valtage Regulator
13g-279Ky @DDDDDDDDDDlDDl?EED Woltage Regulator a
2A0-2d 4k @DDDDDDDDDDlDDlBﬂ#B? Spare Valtage Regulator 13Ke (33-44 MYA)
2E-GEREN @|:||:I|:|I:Il:||:||:I|:||:I|:|1|:||:|21?"£|-"5-I Valtage Regulator 1
345K+ @DDDDDDDDDDIDDEI?ED Valkage Regulator 2
E9-1 37KV @DDDDDDDDDDiDDEl?Si Vaoltage Regulator 3
w-[Bg TRF TEST (¥ 000000000010021917 Valtage Regulatar 1
[+-LJf] FLINK [P 000000000010021918 Valtage Ragulstar 2
- SUBSTATIONS ||

[ 000000000010023223 Voltage Ragulatar

| - E'"'@ SUBSTATIONS | _|;| %000000000010023224 Yaltage Ftelqulatn:-r _|;|
4 % 4 b

21 Objects Tywpe! PIModule Aliases: 0 Properties: 0 Effective Date: 12/31/1969 71001 PM Query Date: S/472005 2:15:35 F| ll

|§| Dane | | | | :J My Computer v
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Calculation Models in PI @ ostsot

PI Module Database Editor - Microsoft Internet Explorer

J Fil=  Edit jew Favorites Tools  Help -.1.’
CM Costs
Folder Items X| fE Sub-Modules | Er; Pl Aliases Eif Pl Properties |
EI@ M_':'d"'le Databases =1 | aPIProperty Mame I'-.-'alue IDatatype I
= njnwkapss3 By’ multiplier 0.15 Double
; PI BatchDB @ Select surnlactual_cost) String
& ! PI ModuleDE @ hdw_arder String
- #Os1 ﬁ Where equip_nurm={%E3 M... String
= MM @ Caze String
E@ ALGORITHMS BY' Tvpe DB S0L Query String
-4 BREAKER @ Databaze crhrns String
. iZA BREAKER - REPLACEMEMT |- @ Seruer ninwksgl1z String
=-[Ff ATB 26-7esKy
----- ff M Costs
----- | =M Count
----- ff Cormpressor Maotor Run Time
----- Compressor ©il Addition Frequency
----- Compressor ©il Addition Quantity
..... [ Dl.ll:tl:ir
----- Gas Addition Quantity
----- f Incorrect Operations
----- Megger
g Timing ;I
0 objects  Type: PIMadule Aliases: 0 Properties: 8 Effective Dater 1273171969 70001 PM Query Date: 57472005 1:53:49 PM Creatar: pia| ;I
|€| Done l_ l_ |_| j My Cornpuker v
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Condition Assessment

-

‘% Equipment Condition Assessment Module

Fil= “iew HRecord: Help

2| B8l sz = 2

Peer Group Algorithm

IMndeIS Assign . | |m LTC MODEL 1 Assian ... |

|Des-:riptinn | Serial Numh

Score|FLOC EQ Name
8.41 000000000010542736 Load Tap Model 9/00000000001054; ADZ96T

8.41 IPE-SO-CAS -UNIT 1 00000000001 0520986 Load Tap Model 900000000001 0520 A11 71
8.41 IPE-SO-SNF -4TRX 000000000010523972 Load Tap Model 900000000001 0527 ALM22911

7.5 IPE-PA-MAY -T2
7.21 IPE-PA-MAY -T1

Scores for Indmidual Factors

T IPE-SO-CAS -LIMIT 2

000000000010542731 Load Tap
000000000010542730 Load Tap
000000000010520987 Load Tap

Model 9/000000000010547 6311166
Model 9/00000000001054; 6311169
Model 9/000000000010520 A1181%

| 6.7 IPE-PAWAD -TZ0 00000000001 0542776 Load Tap Model 900000000001 0547 6311168
6.7 | IPE-S0-THO -T1 00000000001 0524357 Load Tap Model 900000000001 052 6311165
: 6.4/ IPE-30-THO -T2 000000000010524358 Load Tap Model 9/00000000001052: 6311170
6.02 IPE-PAWAD -T10 00000000001 0542773 Load Tap Model 9/000000000010547 6311167
| 4.7 IPE-SO-5CA-T2 000000000010523481 Load Tap Model 9/000000000010527 M1023145

Factor | RawVaIue| Case| Multiplier| Scure| Error | «]
VWater Content 44 10 0.15 1.4
CM Costs 10 0.05 0.4
Qil Physical 2 3 07 0.51 |
Ch Count 0 0 0.05 0
LTC THRU NEUTRAL 0 2 1 2
LTC Operations a78 10 0.z 2
Fi Performance .33 2 0.1 0.z «|
|Readv 0772002 326 P 7
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PSE&G Visualization

-
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Web Part Page - Microsoft Internet Explorer == x|

J File Edit Wiew Favorites Tools  Help |J Links @] Google (&] Welcome to MyAssistant™  (&] GIS Reports & Information Central (@] OAMS SP (&] CMMS - MOSS (& eSHIP  &] RtBaseline MOSS =
J 9 Back ~ €3 - [¢] (2] . | - Search 7 Favorites 4% | N g 3 |J @..-H -
J Address I@j http: iinjrwkdew29) Assat % 20Managment 2 'WebPages LicsCA-ActionSummaryew  aspx j
© PSEG LTC CA-Action New Summary Report =l

CA Records

Details Division Floc Floc Descr 3= Equipment Equip Descr Score Person Status Manufacturer Type ApprT

0= CE IPE-CE-SDM -1TR* 500-1 Transformet 000000000010505424 Load Tap Changer & (LRS700) Pending Action GENERAL ELECTRIC LRS700 LTC

= CE IPE-CE-SDM -1TR X 500-1 Transformer 000000000010505425 Load Tap Changer B {LRS700) Pending Action GEMERAL ELECTRIC LRS700 LTC

= CE IPE-CE-SMN -1PM 132-1 Transformer 000000000010023216 Load Tap Changer 132-1 Iarlk (o].4 WESTINGHOUSE URT S5

0= CE IPE-CE-DAY -UNIT 2 Unit Substation - 8002 000000000010023245 Load Tap Changer 8002 Mark Pending Action FEDERAL PACIFIC TC232 LTC

0= CE IPE-CE-SCC -UNIT 1 Unit Substation - 4001 000000000010502929 Load Tap Changer WESTINGHOUSE URS LTC

0= CE IPE-CE-S05 -T2 # 2 Transfarmer 0000000000105031589 Load Tap Changer (URT) George Pending Action WESTINGHOUSE URT TS

= ME IPE-ME-HNC -T2 # 2 Transformer 000000000010507167 Load Tap Changer Paul ok FEDERAL FPACIFIC 5S50C LTC

= S0 IPE-SO-BEA -TzZ # 2 Transformer 000000000010520911 Load Tap Changer FEDERAL PACIFIC TCS546 LTC

3= S0 IPE-S0O-MAR -T1 # 1 Transfarmer 000000000010522597 Load Tap Changer George Pending Action GEMERAL ELECTRIC LRTAS LTC

= S0 IPE-S0Q-5LA -TLLTC  220-1 Transformer Tap Changer 000000000010526193 Load Tap Changer SEL 220-1 Mark Pending Action MOLONEY SRTMHD S5 —

0= CE IPE-CE-GSE -132-7 132-7 Transformer 000000000010501565 Load Tap Changer mMark Meeds Review WESTINGHOUSE URT 23

= CE IFE-CE-SBR -3TRH 220-3 Transformer 000000000010505101 Load Tap Changer 220-3 Z6Kw ml\"lark Mo action MOLOMEY SRTMHD TS

D= CE IPE-CE-SLI -41HL H-2234 00000000001001226& Phase Angle Regulatar-Load Tap Changer-A 3.25  Mark Pending Action WESTINGHOUSE uwT LTC

0= CE IPE-CE-SDM -2TR* 500-2 Transformer 000000000010505428 Load Tap Changer B {LRS700) 3.2% George [o]4 GEMERAL ELECTRIC LRS00 LTC

0= S0 IPE-SO-LAW -T2 # 2 Transfarmer 000000000010522332 Load Tap Changer 3.25 FEDERAL PACIFIC TCH4e LTC

= S0 IPE-SO-MRO -T1 # 1 Transformer 000000000010525854 Load Tap Changer 3.25 Mark Pending Action GEMERAL ELECTRIC LRT200-Z LTC

= ME IPE-ME-H&W -TZ # 2 Transformer 000000000010507132 Load Tap Changer 3.1 Paul (o].4 WESTINGHOUSE URT 55

3= CE IPE-CE-GSE -1TRH 220-1 Transformer 000000000010501565 Load Tap Changer 3 Mark Pending Action WESTINGHOUSE UTH TS

= P& IPE-P&-KIN -T2 # 2 Transformer 000000000010609461 Load Tap Changer Wacuum 3 GE PROLEC RMW II LTC

0= CE IPE-CE-POH -T2 # 2 Transformer 000000000010504695 Load Tap Changer (UWT) Z2.8 Paul Pending Action WESTINGHOUSE uwT LTC

= Pa IPE-FA-HOE -T1 # 1 Transformer 000000000010515759 Load Tap Changer & Z2.8 George Meeds Review ABB uwT LTC

D= CE IPE-CE-SBB -3TR X 500-3 Transformer 0000000000106058858 Load Tap Changer B 275 George (o] 4 SMIT M S5

= CE IPE-CE-S08 -T2 # 2 Transfarmer 000000000010503189 Load Tap Changer {URT) 2.65 George Pending Action WESTINGHOUSE URT S5 a
T e e s emm - .. e s ._ll_l

|@j Daone
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PSE&G Visualization @ ostsot

Web Part Page - Microsoft Internet Explorer &1 x|
J File Edit Wiew Favorites Tools Help | 11' |
O PSEG LTC CA New Action Algorithm Details Modify Shared Page

Mameplate -
Oneline Division gt;;::n Station Station Type Floc Descr Equipment Equipment Descr Equipment Type Construction vear Serial Mumber Manufacturer Model Number
g Central SDM DEANS K 500-1 Transformer 000000000010505424 Load Tap Changer & (LRS700) E-LTC 1971 D596554 GEMERAL ELECTRIC LRS00

Content Editor Web Part * DeltaX Total Combustible Gas =

B Equipment Horme Page |<| ﬂ ﬂ >||

B iew and Trend Egquiprnent PI Paoints Details ApprType Sample Date CO HZ Acetylene Ethane Ethylene Methane Combustible Gas

B g LTC Mew Action Algorithr Rules = LTC 07/27/2009 199 39 37 7 4 14 300

0= LTC 06/11/2009 66 30 27 2 2 4 131
Algorithm Factors v O= LTC 03/13/2009 62 23 17 z z & 109
Factor Raw Yalue Case Value weight % Score 0= LTC 1z2/17/2008 58 26 30 3 3 3 123
Detectable Acetylene 10 10 25 2o3 0= LTC 08/26/2008 79 27 28 2 2 3 141
Gas Rate of Change 367 2 15 0.3 Showing 1 to 5 of 18
High Total Gas 300 i0 Z0 2
High water 23 0 10 0 DeltaX Water -
Low Dielectric 32.6 a 10 a |{| ﬂ j }ll
LTC Operations 34 0 10 0 : :
Details Appriype Sample Date Fluid Temp {C} il ater
LTC THRLU NEUTRAL u] u] 10 u]
= LTC 07/27/2009 60 23
CA Score v | = LTC 06/11/2009 55 19
Score maxscore Ranking(%:) Peer Group <= LTC 03/13/2009 49 15
4.5 4.5 100 WACLLM = LTC 12/17/2008 53 17
0= LTC 06/26/2008 65 20
RiTrend M Showing 1 to 5 of 18

DeltaX Fluid

I B

Details Appriype Sample Date Fluid Temp {C) DE77 D1&1le

= LTC 07/10/z2008 47 .6 326

0= LTC 06/13/2002 51.5

0= LTC 0g/12/2000 554

L] LTC 05/10/2000 36.1

Ca) LT n7/MciMaa7 j

’_ l_ ’_ ’_ ’_ |\:J Local i:t:a;et
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Engineering Desktop Home (Y Oslsoft.

Home - CMM5 Asset Information - Enginee Desktop - Microsoft Internet Explorer

J Fle Edit \iew Favaorites Tools Help ‘ ;" ‘

ome Documents and Lists Create Site Settings Help

g CMMS Azset Information - Engineering Desktop
@ Home

Modify Zhared Page =

Documents
CE-ME SMew Item | ¥Filter

ME-ME . -

0 Title Modified
A= Updated CMMS Palicy and Procedures Document g/10/2007 12:53 PM
S0-ME

Asset Managernent - - -
SMew Discussion | Vg Filter

WwebPages
Transformer Books Subject A Posted By
Pictures = IPE Mew Equipment Process Rothweiler, Angela
Lists Tracking SAP new equirment process via SAP notifications,
Cantacts
Ewvents * l)gl.;‘(1
Discussion-s ; B Information Cerntral B consolidated Manager B s Dashboard We ,:;L,..m:,_\. :_,,.f. — o
General Discussion B psEs online Applications B omMs wWeb Reports B LySE:PEG Rl A L

Surveys

| »

I 3T T 11— Andreula, Maurice 3.

B IPE Equipment Search B mechanical wark Priorization Arthur, Geaorge
B Equipment Ranking B Relay work Priorization Burns, Michael F.
B Deltax Gas and Fluid Tests B EsSoC Systern Load

Daroci, Steven 1,
Dickens, Rodney L.
T LT T 11T F L —. Evans, David E,

B Transformers B TS ® Breakers B Circuit Switchers Fallon, Donald

Fox, Michael F,

|€| l_’_,_’_,_|"_4 Local inkranet 4
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Asset Search {0 osioit

23 Web Part Page - Microsoft Internet Explorer

¢ SearCh By ¥ Home Documents and Lists Create Site Settings Help Up to PSE&G Delivery
— Division O PSEG IPE Equipment Search Modify Shared Page v
— Substation

~ FLOC [oows
— Equipment _—

| SOMERILLE |

Designation:
I # 1 Tranzformer ll

Ecjuipiment:
IF‘::uwer Transtformer T1 ;I

“iew Sharepoint Data |
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Asset Detail {0 osioit

Web Part Page - Microsoft Internet Explorer

] File Edit Wiew Favorites Tools Help | ;' |
Home Documents and Lists C
O PSEG Equipment Home Page Modify Shared Page
Lquipmentdae T
Age P Station ; Station p p Equipment Construction Serial Model  Book Ope
us Civision Code Station Tyme Floc Descr Equiprnent Equiprnent Descr T rear Mumber Manufacturer Mumber Ino. |Boo
CE SMY SOMERVILLE H # 1 Transformer 000000000010505778 Power Transformer T1 E-TRF-TRF 1964 7000351 WESTINGHOUSE Mo LTC 104 %
|<| ﬂ ﬂ >|| Dietails Sample Date Equip Cond Fluid Temp(C) Acetylens Ethane Ethylene Methane i ater Apparatus Type
Characteristic value = £/6/2007 12:00:00 &M 0 16 3 4 5 TRM
ABC i@
CONFIG 3-PHASE WLondition AssessMEnt e~ WBMAEM COSETORANS
CONSTUCTION YEAR 1964 Details Score  maxsScore Ranking(%:) Feer Group Algorithm Group Details Total PM Cost  Total M Cost Total ©M Count  CM-PM Ratio
EOEILIE OAFOAFOA = 5.8 6.2 230-344KY  Transformmers = 30703 62893 5 2.0
DIVISION CE o P .
EQ DESCR Powsr Transformar T1 5.54 5.6 230-344KN Transfarmers-Action
EQ HUMBER 0000000000103057 75 O T T LT —
EQUIF CLASE E-TRANSF-CL E'iiiiii"i" = Dietails Caunt
EQUIP TYPE E-TRF-TRF
7 P R - No Data
FC-AYE-COP-RISE  47.10 Dietails Criticality MaxScore Rankingy )
FC-AVWG-OIL-RISE  36.30 e D B g
FC-EXP-N 0.90 whlext Scheduled M e I
FC-HOT-SPOT-GRAD 14.00 Weekly Inspection Data = COperation CueDate Crder Status
FC-SUM-1MO-EMER 59435 - - Transf. { ALL J 1 vr, Desizant Sys, Mai May 25 2008 OFEN
FC-SUM-1WkK-EMER.  59.06 Cetails  Mame Units  Time alue .
o Transf, { ALL ) 1 vr. Cooling Systern, Ma May 25 Z008 OFPEN
FC-SUM-20MIN-EMER 86.58 Max WINDING #1 TEMPERATURE Deg C  9/24/2007 3:00:00 PM 50 Transf. { ALL ) 1 v, FOA Heat Exchanger May 25 2008 GPEN
FC-SUM-4HR-EMER  61.84 0= MITROGEMN PRESSURE P51 /242007 3:00:00 PM 3 Transf. { &LL J 1 rr. Maint. Gas in Oil May 25 2008 ©OPEN
FC-SUM-NORMAL  56.52 T TANK OIL LEVEL 9/24/2007 3:00:00 PM 25C
FCTEST- VA 26.52 = TOP OIL TEMPERATLRE Deg C 9/24/2007 3:00:00 PM 45
FC-TOP-OIL-RISE 36.50 = o
FLOC DEZCR # 1 Transfarmer B iew and Trend Equipment PI Points
FLOC MUMBER IPE-CE-SMY -T1
GAL-¥-1000 5,50
INST-COST 0.30
INSTALL DATE 1/1/1965 ||

Showing 1 to 25 of 50

q | o

§I ’—,—|_|_|_|!.‘_J Local intranet &
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Condition Assessment Detail

] e |

J File Edit wiew Favorites Tools Help |JLinks > Jngdress | -g'f |
O PSEG DeltaX Diagnostic Data Madify Shar
Start Time End Time
|9/25/1997 10:55:44 aM | [8] |3/25/2007 10:55:44 am | [TE] @ E |E|
JMameplate =
Location Designation Serial_Murm Equipment Type Manufacturer Year Model Rated Kw Rated MY A
SOMERMWILLE Mo, 1 FOOO351 TRM 19644 1930 230 24
wDeltax Fluid TestResults
Equiprnent Type Sample Date Reason Fluid Condition IFT FPF25 Wy ater Comment
TRMN FAEAZ00Z 12:00:00 AM ROUTIME 2 4z.2 1.6E-02 37 LT 40
TR FA3AZ002 12:00:00 AM ROUTIME 2 39.1 1.6E-0Z2 36 LT 41
TR 7/29/19958 12:00:00 &AM ROUTIME 1 42,9 ZE-02 21 TEMP=47C WALWE 1
TRM 5201997 12:00:00 &M 1 43  3.9E-02 20
TRM FF21/1994 12:00:00 AM 2 37
a
GF25/1997 10:55:44 AM 3652 Day(s) SI2E/2007 10:55:44 AM
Equiprment Type Sample Date Sampled By Feason  Fluid Temp (C) Equipment Condtion O C0OZ2 W2 Acetylene Ethane Ethylene Methane Water Total Gas Comment
TRH 6/6/2007 12:00:00 AM STEVE DAROCI ROUTIME - cic: oises ] 16 3 4 5 0.045
TRM 5/24,/Z007 12:00:00 AM STEWE DAROCI ROUTIME 35 1 5 3457 1.0061E+05 0O i0 = 3 5 0.033 LT=35 ; Hy=32 ;
TRM 5/26,/2006 12:00:00 AM STEWE DAROCI ROUTIME 501 7 4573 82775 a iz 3l 3 & 0.042 LT=50; R5=3.4%
TRM §/5/2005 12:00:00 AaM STEWE DAROCI ROUTIME 40 3 16 5816 52599 a 15 5 9 9 0.066 LT=40 ; R5=7.4%
TRM 64772005 12:00:00 AM STEWE DAROCI ROUTIME 60 1 o 3963 1600 a 11 = 2 13 0.017 LT=60 ; R5=5.3%
TRM 74302004 12:00:00 AM STEWE DAROCI ROUTIME 44 1 o 3586 78649 a i0 3l 3 9 0.03 LT=44; R5=6.4%
TREM 6/23/2003 1Z2:00:00 AM STEWE DAROCI ROUTIME 55 1 u] 5565 848658 a 15 o £ 7 0.038 LT=55 : RE=53.4%
TEM FAES2002 12:00:00 aM STEWE DAROCI ROUTIME 40 B3 u] 4466 77645 u] 11 u} 3 11 0.033 LT=40 |-
TEM FAZA2002 12:00:00 aM STEWE DAROCI ROUTIME 45 1 Q3 2730 82722 u] 46 = =29 32 0.21 LT=43
TRM 9/12/2001 12:00:00 AM STEWE DAROCI ROUTIME 46 1 12 5193 53293 u] iz 2 3 4 0.047 LT=485
TRMN 6/27/2001 12:00:00 AM STEWE DAROCI ROUTIME 751 u] B365 93152 u] iz 1 =] =28 0.038 LT=75
TRMN §/5/2000 12:00:00 &M KAHLER ROUTIME S6 1 1 AE51 78519 u] =l Z <+ 11 0.057 LT=586
TR 9/15/1999 12:00:00 AM KAHLER ROUTIME 1 14 S142 1.1211E+05 0 13 1 3 & 0.051
TR F/28/1999 12:00:00 AM KAHLER ROUTIME 3 Z0 6745 1.1996E+05 0O 1z 1 4 1z 0.056
'II'RN 6/16/1999 12:00:00 AM KAHLER ROUTIME 1 11 4073 1.016%9E+05 0 11 1 £} 11 0.043 | _lLI
L

|@ Done I_ l_ l_ l_ l_ |\:J Local intranet
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Benefits ((, OSlsoft.

« Tangible
— Annually document savings
— First year savings!
— 2005 - Approximately S3MM

 Reduced Maintenance Costs
* Failure avoidance

— More targeted and reduced Capital Expenditures

* Intangible
— Platform for many other analytic efforts
— Used for limiting component determination for critical circuits

— Used for Work Prioritization - ensuring the right work is
performed - most PM’s completed annually

— Results in quicker failure analysis

— Most reliable electric utility nationally, regionally for last 8
years (PA Consulting)
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