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PSE&G drives
Operational

Excellence

Technology enables
vty ol results
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Presented by Richard Wernsing

Manager Asset Strategy
Public Service Electric and Gas Company (PSE&G)
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Agenda

 Introduction

e Asset Strategy Processes
e Accomplishments

e Future Direction




PSE&G Background 'E'

NEW rORK

e Utility Overview
— New Jersey Based
— Total Assets ~ $14 Billion
— Total Revenue ~ $7 Billion
e Service Territory

— 323 Municipalities

— 70% of New Jersey’s
population

— 2.2 million Electric customers
— 1.7 million Gas customers

— 2,600 Square Miles
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Asset Strategy Processes




Metric Driven Reliability

Focused Investment to
achieve measurable
Improvements In
reliability




Why Asset Management? .K.

Opportunities

Avoided Failures

Corrective Maintenance

0 -
2002 2003 2004 2005 2006 2007 2008 2009 2010 201 2012 2013
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Asset Strategy Process -E

e Collect and Centralize Data @ Collection
— Diagnostic/Inspection

e Transform data into Actionable i
Information @sis & Rep@
— Condition Based Maintenance
— SAIFI Optimization i
— Criticality

* Drive Results Qrive ReSD
Notifications
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Integrated for Success

Q Condition Based
Maintenance <:>
oSl —>
Asset Management SAP
Historical Data Job Creation
d Equi t Financial .
Analysis information |  Materials Mgt eService Assurance (Outage
%/ < Asset registry Management)
nspection Data _ Jobs Creation *\Work Management (Crew
Diagnostic Data Material M an age me nt)

o \\Nireless Communications

Time Sheets

Job Completion ®Graphic Information
% (AM/FM)
CGI CAD System ®Decision Support (Data
Shared Server driven dECISIonS)
Scheduling
Dispatching Wireless
Network

+ Process
+ Systems
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Data Integration and
Centralization

Transmission SCADA Asset Inspections Electrlcal Tests

Cperational

. ?E{Ei.
" SEE
IS5
55
/ - _

/ \ \ Pole Top Solar

Transformer Loads

Gas Analysis
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Assessing Asset Condition iy

Assessing
Asset Condition

Underground

Network
Reliability

Substation
Reliability

Circuits
SAIFI

Dynamic Transformer Visibility
TMonfltormg Poorest Advanced Monitoring
ranstormers Performing Loop

Breakers/Relays Devices (PPD)  Scheme (ALS)
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Asset Health Score

Web Part Page - Microsoft Internet Explorer

=181

|J Links &] Google (&] Welcome to Myassistant™ &) GI5 Reports (&] Information Central (&] OAMS 5P (&) CMMS - MOSS (&) eSHIP & RtBaseline MOSS

b3

'IJI

- Search ¢ Favorites 42 |

-Le-0B3  [|®-

J Address I@I] http:finjrwkdes 29} Asset 3 20Managment 2 /WebPages LkcsCA-ActionSummary Mews, aspi

J File Edit Wiew Faworites Tools  Help
[ QBack - @ - [ & @
O PSEG
CA Records
Details Division Floc
= CE IPE-CE-SDN -1TRX
= CE IPE-CE-SDN -1TRX
= CE IPE-CE-SMN -1PM
0= CE IPE-CE-DAY -UMIT 2
0= CE IPE-CE-3CO -UMIT 1
0= CE IPE-CE-308% -T2
0= ME IPE-ME-HMC -T2
0= 50 IPE-SO-BEA -T2
0= 50 IPE-SO-MAR -T1
= S0 IPE-S0-5LA -T1LTC
0= CE IPE-CE-GSE -132-7
0= CE IPE-CE-SBR -3TRH
0= CE IPE-CE-SLI -41HL
= CE IPE-CE-SDN -2TRX
0= 50 IPE-SO-LAW -T2
0= 50 IPE-SO-MRO -T1
0= ME IPE-ME-HAW -T2
0= CE IPE-CE-GSE -1TRH
0= P& IPE-PA-KIN -T2
= CE IPE-CE-POH -T2
0= PA IPE-PA-HOE -T1
= CE IPE-CE-SBB -3TRH
0= CE IPE-CE-505 -T2
<T - e e v amae

Flac Descr

500-1 Transformer
500-1 Transformer
132-1 Transformer
Unit Substation - 5002
Unit Substation - 4001
# 2 Transformer

# 2 Transformer

# 2 Transformer

# 1 Transformer

#20-1 Transformer Tap Changer

132-7 Transformer
220-3 Transformer
H-2234

500-2 Transformer
# 2 Transformer

# 1 Transformer

# 2 Transformer
220-1 Transformer
# 2 Transformer

# 2 Transformer

# 1 Transformer
500-3 Transformer

# 2 Transformer

LTC CA-Action New Summary Report

3= Equiprnent Equip Descr

000000000010505424 Load Tap Changer & (LRS700)
000000000010505425 Load Tap Changer B (LRS700)
000000000010023218 Load Tap Changer 132-1
000000000010023245 Load Tap Changer 8002
000000000010502929 Load Tap Changer
000000000010503189 Load Tap Changer (URT)
000000000010507167 Load Tap Changer
000000000010520911 Load Tap Changer
000000000010522897 Load Tap Changer
000000000010526193 Load Tap Changer SEL 220-1
000000000010501565 Load Tap Changer
000000000010505101 Load Tap Changer 220-3 Z6ky

Score Person

George

0000000000100122658 Phase Angle Regulator-Load Tap Changer-& 3.25

000000000010505425 Load Tap Changer B (LRS700)
000000000010522332 Load Tap Changer
000000000010525654 Laad Tap Changer
000000000010507132 Load Tap Changer
000000000010501563 Load Tap Changer
000000000010609461 Load Tap Changer Yacuum
000000000010504695 Load Tap Changer (UYT)
000000000010515759 Load Tap Changer &
00000000001060838558 Load Tap Changer B
000000000010503189 Load Tap Changer (URT)

3.25
3.25
3.25
31
3

3
Z.8
Z.8
2.75
Z.65

IMark

Paul
fMark

Paul
George
Gearge

Seorge

Status Manufacturer Type
Pending Action GEMERAL ELECTRIC LRS700
Pending Action GEMERAL ELECTRIC LRS700
QK WESTINGHOUSE URT
Pending Action FEDERAL PACIFIC TCZ32
WESTINGHOUSE URS
Pending Action WESTINGHOUSE URT
ok FEDERAL PACIFIC 550C
FEDERAL PACIFIC TCS546
Pending Action GEMERAL ELECTRIC LRTRS
Pending Action MOLONEY SRTMHD
MNeeds Review WESTINGHOUSE URT
Mo action MOLOMEY SRTMHD
Pending Action WESTINGHOUSE UWT
Ok GEMERAL ELECTRIC LRZ700
FEDERAL PACIFIC TCS546
Pending Action GEMERAL ELECTRIC LRTZ200-2
QK WESTINGHOUSE URT
Pending Action WESTINGHOUSE UTH
GE PROLEC RMY II
Pending Action WESTINGHOUSE UWT
Meeds Review ABB LT
oK SMIT M
Pending Action WESTINGHOUSE URT

|§| Done
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ApprT

LTC
LTC
55
LTC
LTC
T=
LTC
LTC
LTC
55
55
TS
LTC
LTC
LTC
LTC
=5
TS
LTC
LTC
LTC
55

=
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Asset Health Score — Drill down

a Web Part Page - Microsoft Internet Explorer

J File Edit Wiew Faworites Tools  Help

g . . . R =
O PSEG LTC CA New Action Algorithm Details Modify Shared Page »
Nameplate -
oneline Division gtoa;::eon Station Station Type Floc Descr Equipment Equipment Descr Equipment Type Construction vear Serial Mumber Manufacturer Model Mumber
ﬁf' Central SDN DEANS = 500-1 Transformer 000000000010505424 Load Tap Changer & (LRS700) E-LTC 1971 DS96554 GEMERAL ELECTRIC LRE700
Content Editor Web Part + DeltaX Total Combustible Gas -
B Equiprnent Home Page |<| ﬂ ﬂ >||
¥ Wiew and Trend Equipment PI Points Details ApprType Sample Date CO HZ Acetylens Ethane Ethylene Methane Combustible Gas
B Ca LTS Mew Action Algorithm Rules 0= LTS 07/27/2009 199 39 37 7 4 14 300
= LTS 06/11/2009 66 30 27 2 2 4 131
Algorithm Factors - O= LTC 03/13/2009 62 23 17 z z 3 109
Factor Raw Walue Case Value Weight % Score 0= LTC 1z2/17/2008 58 26 30 3 & 3 123
Detectable Acetylene 10 10 25 243 = LTS 06/26/2008 79 27 28 z 2 3 141
Gas Rate of Change 3.67 2 15 0.3 Showing 1 ta 5 of 18
High Total Gas 300 in 20 2
High water 23 a 10 i} DeltaX Water -
Low Dielectric 32.6 1} 10 1] |<| ﬂ ﬂ }ll
LTC Qperations 34 a 10 i} . .
Details Apprivpe Sample Date Fluid Temp () W ater
LT THRU MEUTR AL u] a 10 o
0= LT 07/27/2009 &0 23
CA Score - 0= LTC 06/11/2009 55 149
Scare maxsScore Ranking(%:) Peer Group = LTC 03/13/2009 49 15
4.5 4.8 100 W CULM 0= LTC 12/17/2008 53 17
O= LTC 06/26/2005 65 20
RtTrend h Showing 1 to 5 of 18
DeltaX Fluid hd
= = & =
Details Apprtype Sample Date Fluid Temp (C) Da77 01816
= LT 07/10/2008 47.6 32.6
= LTS 06/13/2002 51.5
0= LT 0&/12/2000 S55.4
= LT 05/10/2000 36.1
= [ 'l N7MEMa07 a7 1 LI

@ Dane |_|_|_|_|_|\d Local intranet
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CMMS System Benefits Breakdown 'E'

These annual expenditures protect $1.7 B of inside plant assets and

Capital Rep.

10-20% Overall Reduction

Failures

Capital Rep

/]

Failures

Corrective

Maintenance Corrective

Maintenance

Condition Based

Preventive
Maint

Preventive e Note:

Maintenance Based lllustration depicts
Preventive

overall changes in
maintenance
Today investment strategy:.

Maintenance

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



Assessing Asset Condition 'K'

Assessing
Asset Condition

Underground

Network
Reliability

Visibility
Poorest Advanced Monitoring

Performing Loop
Devices (PPD) Scheme (ALS)

Substation

Reliability Circuits

: SAIFI
Dynamic Transformer

Monitoring
Transformers
Breakers/Relays

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



Traditional 13 kV Recloser Loop Scheme

Station #1 Station #:
Fdr #1 Tie Fdr #1

T - | - T

Existing Configuration

OSlsoft. INDUSTRY SEMINARS 2012 © Copyright 2012 OSlsoft, LLC



Advance Loop Scheme (ALS)

Station #1

451S

451S

1 651R

651R

————— 651R

————— 651R

651R

———— 651R

651R |-

————— 651R

Station #2

OSisoft. INDUSTRY SEMINARS 2012

High Speed
Communications
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Summary of Reliability Benefits 'E

Innovations Current System Smart Grid
Customer Average 1500 Average 500
Segmentation customers Impacted Customers Impacted
(SAIFI) per outage per outage

Single Phase Tripping
(SAIFI)

Not Implemented

Average 1500
customers Impacted
per outage

Average 167 single
phase customers
Impacted per outage

Make Before Break
(MAIFI)

Momentary Interruption
30-60 seconds

No Momentary
Interruptions

OSisoft. INDUSTRY SEMINARS 2012
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Comparing — SAIFI Improvements

Options Cost

Traditional Approach
Trim tree’s, replace equipment

$6 - 12 M per loop

Smart Grid Technology

Limit risk, add communications (fiber), and leverage | ¢ - 4 M per loop
technology

Both options produce similar SAIFI results for the first year

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



Enhancements to SAIFI assessment and
asset management programs... 'E‘

Opportunity

Outcome -
A device based Rising SAIFI Trends
are not adequately
program being
that has optimized addressed with
SAIFI reduction and
spend current
Asset Management
Programs
: Solution
Barriers
Leverage

Culture Change
System upgrades
Dedicated personnel
Securing funding

opportunities
to improve tools
for investment

prioritization

...Will mitigate rising electric distribution SAIFI trends.

OSisoft. INDUSTRY SEMINARS 2012 © Copyright 2012 OSlsoft, LLC.



Poorest Performing Device (PPD) Program

Targeting extended customers interrupted, a two part asse

evaluation algorithm was developed, modeled after our current
inside plant CMMS system structure.

I. Incident Evaluator Algorithm:

Device Health Score provides the basis for
an initial prioritization of potential
projects, subject to further field
inspections and cost estimates as
described below.

Il. Field Inspection, SAIFI validation and
Cost Estimates:

Scope of work assessment in field provides
basis for cost estimate and validation of
SAIFI benefit.

Benefits and costs form basis for SAIFI
Investment Yield calculation and final
prioritization of projects.

4

-

<

\

-

-

OSlsoft. INDUSTRY SEMINARS 2012

Customers Ty
Interrupted
60% 30%
e Number of e Number of
customer occurrences

interruptions

|

SAIFI Benefit
Validation

Remediation
Cost Estimate

e Scope of work assessment by field
engineering / asset management
—SAIFI benefit validation
—Remediation cost estimates

L

Remediation
Complexity

10%

¢ Variance of
cause codes

SAIFI Yield
on

Investment
(Yield Score)

© Copyright 2012 OSlsoft, LLC.



SAIFI Benefit

attained from Incremental Spend

Incremental SAIFI Benefit vs. Cumulative Cost

0.30

0.25

0.20 it

0.15

0.10 -

Incremental SAIFI Benefit

0.05

O-OO T T T T T T
$- $20.0 $40.0 $60.0 $80.0 $100.0 $120.0 $140.0

Cost in $Millions

OSisoft. INDUSTRY SEMINARS 2012 © Copyright 2012 OSlsoft, LLC.



Remediation Options Prioritized by SAIFI Yiel ,E,

SAIFI Yield (SAIFI Benefit/ S Invested)

0.16

0.14

0.12

0.1

0.08

0.06

0.04

Yield (SAIFI/$Million Invested

0.02

0

[ -=Central [__] = Palisades
I =Metro [ =Southern

1

6 11 16 21 26 31 36 41 46 51 56 61 66 71 76 81 86 91 96 101 106 111 116 121 126

Prioritized Remediation Projects

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




Assessing Asset Condition iy

Assessing
Asset Condition

nderground

Network
Reliability

Substation
Reliability

Circuits
SAIFI

Dynamic Transformer Visibility
TMonfltormg Poorest Advanced Monitoring
ranstormers Performing Loop

Breakers/Relays Devices (PPD) Scheme (ALS)

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



Networking Monitoring System
(NMS)

* Reduce restoration time for underground cables.
* Pattern recognition to determine type of fault.
* Visibility to all key underground network assets

* Consolidated asset inspection, test and
maintenance data

* Consistent information base for comparative
analysis

OSISOft. |NDUSTRY SEM'NARS 2012 © Copyr ight 2012 OSlsoft , LLC.
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Networking Monitoring System
(NMS) Benefits
* Provides control and indication

e Provides Condition Assessment for transformers
and network protector

* Remote access to network relays for settings
and validation.

* O&M savings
—OT savings (5% reduction in CM)

—“Day priors” can be done via system rather
than by field crew

—Improved response & turnaround during faults

OSISOft. |NDUSTRY SEM'NARS 2012 © Copyr ight 2012 OSlsoft , LLC.



Future Vision

o Cyber Security

« Asset Reliability Management System
 QOutage Management

e Graphic Information System
 Mobile Data

 Risk Management

OSlsoft. INDUSTRY SEMINARS 2012 © Copyright 2012 OSIsoft L.



Asset Reliability Management
System 'K

The overall initiative focuses on utilizing, improving and augmenting the overall
capabilities of the Transmission Operation System while incorporating new

technology, methodology, recognizing and capitalizing on business drivers and
opportunities along the way.

Palisades

outhern
Cf(i&cral m :

L ()

GIS  Asset Mgr's
Engineers/Planners DERC

OSisoft. INDUSTRY SEMINARS 2012
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The Future of GIS and OMS

A FULLY INTEGRATED, RELIABLE AND ROBUST
GIS AND OMS ENTERPRISE SYSTEMS!

ASSET ' PLANNING & | FIELD { OPERATIONAL
MANAGEMENT ANALYSIS MOBILITY AWARENESS

PROMOTING EASY FLOW OF INFORMATION FOR BETTER BUSINESS
DECISIONS

COLLECT, ORGANIZE TRANSFORM DATA GET THE INFORMATION FOSTER A CULTURE
8 EXCHANGE DATA INTO ACTIONABLE WHERE IT IS MOST THAT DISSEMINATES

INFORMATION NEEDED KNOWLEDGE

'”,[ﬁ. SERVER
—




Questions?







