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PSE&G Background

NEW rORK

e Utility Overview
— New Jersey Based
— Total Assets ~ $14 Billion
— Total Revenue ~ $7 Billion
* 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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Problem

* No predictive maintenance program or strategy

 Significant liability risk and system outage potential from
old equipment vulnerable to failure

e Limited assessment tools
for determlnlng asset Asset Population by Division and Age Class Within Equipment
condition

o Decreasing expertise in
both field maintenance
and engineering

o No formalized capital
spending program

50
a1 a3

e Asset Information in a " "
variety of disparate R e
systems :

2004
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3
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Benefits Breakdown

These annual expenditures protect $1.7 B of inside plant assets and
full benefits after approximately five years.

Capital Rep.

109-20% Overall Reduction

A

Failures

Capital Rep

/]

Failures

Condition Based

Preventive Note: . :
S lllustration depicts overall
Preventive changes in maintenance
Maintenance Based investment strategy.

Preventive
Maintenance

Historical Today
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Functional Areas of CMMS

 Data Collection and Consolidation
— Diagnostic and Inspection Data

— Time-series Data
— Relational Data Qata Collection

— Maintenance Data D
Raw data

i

o Asset Analysis and Reporting

- Condition & Criticality Assessment
_ Equipment Ranking Feedback ﬁ Measurement points
— Work Prioritization

f

Analysis & Reporting

’

Maintenance Management

o Maintenance Management I
- Measurement Points

- Work Order Generations

- Maintenance Planning
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Condition Based Maintenance (CBM)

* Provides better insight into condition of assets
based on available data
— Operational
— Diagnostic
— Maintenance
— Nameplate/Characteristic

« Support system that assists in making repair,
maintain and replace decisions.
— It is NOT a “crystal ball” that predicts failures
— It does NOT put the process on “cruise control”
— It is NOT a “budget slashing” tool
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Consolidate Data

Distribution SCADA Doble
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Transmission SCADA
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Electrical test results
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Breaker Tests
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Diagnostic data

I

g} -
% Delta-X
Transformer loads S:aslj‘si?l
MDT . . : =l SAP-PM
Pl Manual Logger L I I SAP maintenance and
_ _ equipment & locations
Substation Inspections Hydran OMS GIS

Gas Results POR and RatingS, Solar &
PPC Circuit Lengths
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Build Asset Model and Correlate Data in Pl AF
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Build Algorithms in Pl AF
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Calculation Framework
 Calculation Structure
— CA = F1(M1) 4+ F2(M2) + F3(M3) + ...

— Factors driven by data available
— Example Factors
* CM Cost & Count for Past 6 Months
« Count of Operations for Past 6/12 Months
» Gas Analysis Change over time
« Average Load over Time

* Peer Groups

— Apply calculations by peer group; Voltage, Class, Type
— Example Groups:

« 26KV — 69KV GCB

« 138KV+ Power Transformer

« LTC Vacuum Tanks
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Run Algorithms

% Equipment Condition Azsessment Module

File “iew Hecord: Help

V| H|=| 213 =] 7]

Peer Group Algorithm

|M-:u:|eIE| Assign ... | |m LTC MODEL 1 Assign ...

Score | FLOC EQ Name Description |5eriﬂl Numh
841 00000000001 0542736 Load Tap kModel S9/00000000001054; ADZ296T
: 8.41 IPE-S0-CAS -UMNIT 1 00000000001 0520986 Laoad Tap Model S/000000000010520 A1171
| ®41|IPE-S0-5NF -4TRH 00000000001 0523972 Load Tap Model 9/r000000000010527 ALM22911
T.51 IPE-PA-MAY -T2 00000000001 0542731 Load Tap kModel 9/00000000001054; 6311166
: 721 IPE-PA-MAY -T1 00000000001 0542730 Load Tap Model S9/000000000010547 63111649
T IPE-SO-CAS -LIMIT 2 00000000001 05209287 Load Tap kModel S9r000000000010520 A1131:%
: 6.7 | IPE-PA-WYAD -T20 00000000001 0542776 Load Tap Model 9/00000000001054: 6311168
_ | 6.7|IPE-50-THO-T1 00000000001 0524357 Load Tap kModel S9/r00000000001052: 63111645
6.4 IPE-SO-THO -T2 00000000001 0524358 Load Tap kModel 9/00000000001052: 6311170
: 602 IPE-PA-WAD -T10 00000000001 0542773 Load Tap Model 9/000000000010547 6311167
.7 | IPE-S0-5CA -T2 00000000001 0523481 Load Tap kModel 9/000000000010527 M102315
KN 1
Scores for Indnidual Factors
Factor Raw Value Case | Multiplier Score| Error ﬂ
Water Content 44 10 0145 1.4
Chl Costs 10 0.05 0.5
Qil Physical 2 3 a7 0.51 |
Chl Count 1] 1] 0.05 1]
LTS THRLU MEUTRAL 1] 2 1 2
LTC QOperations a74a 10 0.z 2
P Performance .33 2 0.1 0.2
Ad
Ready 07 Fr2002 326 P
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CMMS Save helped avert an in service failure

Excessive gassing and over heating found on 3/1//2011

DeltaX Total Combustible Gas

TN )

Details  ApprType Sample Date O H2 Acetylene Ethane Ethvlene Methane Zombustible Gas

= LT 04/29/2011 =1 145 243 2 36 30 525

== L= 02/18/2011 175 14078 19653 7al 5739 3273 44725

= LT 02/16/2011 151 95833 19334 303 5360 3022 40053

= LTC 04/21/2010 280 17598 23836 655 6580 3585
= LT 06/25/2009 53 165688 23339 505 5100 3439 49074

Showing 1 to 5 of 23

RET rend

History of
CBM Score

S002010 F:22-42 P S/22011 T4 PM
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Action and Results

e T20 LTC excessive gassing and overheating problem
identified by CMMS on 3/1/2011

o Inspection showed coking contacts
o Assembly cleaned and new contacts installed

o Great find because T20 contacts would have failed when
additional load was added during replacement of T10
transformer

o Conservative Failure Avoidance Cost Saving = $1.5M

— LTC = $150k cost & labor
— Transformer = $1.5M cnst & lahor

Algorithm Factors b
. Factor Raw Value Caze Valus Weight 35 Srcore
o F | n al C B M SCO I‘e Detectable Acetylene -277 0 25 0
. Gas Rate of Change -631.486 0 15 0
after refurbishment e : 20 :
High Water 23 1] 10 1]
Low Dielectric 54.8 0 10 0
LTC Operations 140 1] 10 1]
LTC THRU MEUTRAL 0 0 10 0
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CBM Benefits

« Extremely valuable system when you have

— You have $1.6B of installed assets with a
replacement value of $5.7B

— Average age of the assets exceeds 40 years

— All equipment is expected to be used and useful all
the time

— Maintenance expenditures erode earnings and
capital replacement provides for no new revenue?
- Justify millions of dollars in saving over past 7
years in equipment failure avoidance

({J OSlsoft. Empowering Business in Real-time.
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Engineering Desktop Demo

CMMS Asset Information - Engineering Desktop

Home
Intellicast - Washington Park Weather Report in New Jersey (07102) - 3 pgl“‘(‘
(= . 3 |- | l
fri =3t U mon  tue wed thu fri =3t U Wi matke things work or you,
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“ 3 /s
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gg°  70°  70° 700 72 780 7%° 77° 77° 4 '
51° 55 55 60° 63°  67°  63° 61° §3°  59° 3450
) 34,55
Web Capture last updated at 9/16/2011 8:15 AM
2450
34,45
CMMS Asset Information hd 34,40
¥ IPE Equipment Search ¥ DeltaX Gas and Fluid Tests ¥ Temperature Sensitive Ratings By Circuit & Section 3435
B Mechanical Work Pricritization B nelay Work Prioritization ¥ Temperature Sensitive Ratings Limiting Components 3
. . 24,25
B 1pE Equipment Characteristics B Esoc System Load 240
24,15
Condition Assessment Summary Reports A 34,10
B Transformer Action ¥ Transformer & LTC Action Summary B Transformer Replacment j:g;
B TC Action ¥ LTC Replacement ¥ LTC NEW Action ¥ LTC New Acticn By Peer Group ' Web Capture Iact_
Vi i] ¥ I =
B Breaker Action ¥ GCE Breaker Replacement ¥ OCE Breaker Replacement ® QOther Breaker Replacement
B et Suritebar Artinm B =re e fBen Y B nre B fBen Y B Apen Transformer! A Order
Circuit Switcher Actior GCE Breaker Replacement By Voltage OCE Breaker Replacement By Voltage Open Transformer/LTC CA Orders e w—

Equipment/Other Reports
¥ DeltaX High Water Equipment
B DeltaX Overdue Gas Tests

B Transformer High Hydrogen

Reports By Division

B Central Mechanical

B Central Operations

{0 osisot.

¥ Station Ground Tests By Division

B o

¥ Metro Mechanical

¥ Metro Operations

¥ LTCs Not Thru Neutral

\P Station List By Division ¥ Delta¥ LTC Gas Analysis

SF6 Add Gas Total By Floc - Statewide

¥ palisades Mechanical

o]

Southern Mechanical
]

Falisades Operations Southern Operations

Empowering Business in Real-time.

¥ A Cooling Performance Summary

IFE New Equipment Database (NED)
IM Transformer Database

CBM Orders

IPE Breaker Codes

CMMS Documentation & Measures

Other Links
® Information Central
¥ Consolidated Manager

¥ pSEG Online Applications
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Summary of Worst Performing LTCs

;¥ Home Documents and Lists Create Site Settings Help
© PSEG LTC CA-Action New Summary Report Mor
CA Records
Detailz Division Floc Floc Descr == Equipment Equip Descr Score Person Status Manufacturer Type ApprType is;iwabler Tin
o= S0 IPE-50-MAD -T2 # 2 Transformer 000000000010522665 Load Tap Changer Mark Stoughton  Awaiting Maint. WESTINGHOUSE ~ UTTA LTC REP35133 5S¢
= ME IPE-ME-SNW -1TRH 132-1 Transformer 000000000010510407 LTC/Selector and Transfer 13 Kv _ Paul Morakinya Mo Action WESTINGHOUSE ~ URTZ T3 70018258-13 Seg
0= ME IPE-ME-SNW -1TRH 132-1 Transformer 000000000010510410 LTC/Selector and Transfer 26 Kv _ Paul Morakinyo  Awaiting Maint. WESTINGHCOUSE  URTZ TS 7001829-26 Sg
o= ME IPE-ME-SNW -3TRH 132-3 Transformer 000000000010510415 LTC/Selector and Transfer 13 Kv _ Paul Morakinyo  No Action WESTINGHOUSE ~ URTZ TS £537551-13 Sg
T ME IPE-ME-SNW -3TRH 132-3 Transformer 000000000010510418 LTC/Selector and Transfer 26 Kv _ Paul Morakinyo  Awaiting Maint. WESTINGHOUSE ~ URT TS £537551-26 Sg
= CE IPE-CE-ADA -T1 £ 1 Transformer 000000000010503781 Load Tap Changer (URT) Shirizh Patel Awaiting Maint. Results WESTINGHOUSE ~ URT 55 RARBB902 Se
o= CE IPE-CE-505 -T2 # 2 Transformer 000000000010503189 Load Tap Changer (URT) m Mark Stoughton  Awaiting Maint. WESTINGHOUSE ~ URT 55 5594649 Sg|
o= CE IPE-CE-ADA -T1  # 1 Transformer 000000000010503781 Load Tap Changer (URT) Shirish Patel Awaiting Maint. Results WESTINGHOUSE ~ URT TS RARBES0Z  Sg
O ME IPE-ME-SNW -2TRH 132-2 Transformer 000000000010510413 LTC/Selector and Transfer 26 Kv ENLE George oK WESTINGHCUSE URT2 TS 6537553-26 Se|
= CE IPE-CE-505 -T2 £ 2 Transformer 000000000010503189 Load Tap Changer (URT) _ Mark Stoughton  Awaiting Maint. WESTINGHOUSE ~ URT TS 5994649 Se|
o= CE IPE-CE-BEN -T2 & 2 Transformer 000000000010503858 Load Tap Changer (URT) _ Mark Stoughton  Awaiting Maint. WESTINGHOUSE ~ URT TS RARGES0S  Sg
= RE IPE-CE-GEK -T2 & 2 Transformer 000000000010504122 Load Tap Changer (TC 546) _ NA FEDERAL PACIFIC TCS546 LTC 502362 Se|
= ME IPE-ME-LAL -T1 £ 1 Transformer 000000000010507675 Load Tap Changer-Main Tank _ George Arthur Awaiting Maint. WESTINGHOUSE ~ UTT LTC UGPS06382 SE|_
o= ME IPE-ME-SNW -2TRH 132-2 Transformer 000000000010510411 LTC/Selector and Transfer 13 Kv _ Don Fallen Pending Action WESTINGHOUSE ~ URTZ TS £337553-13 Sg
o= S0 IPE-50-BEA -TL  # 1 Transformer 000000000010520910 Load Tap Changer _ Geoge Arthur Awaiting Maint. FEDERAL PACIFIC TC3d46  LTC sp02222 Sg|
O S0 IPE-S0-LAW -T1 # 1 Transformer 000000000010522331 Load Tap Changer _ NA WESTINGHCUSE UTTA S RBEP39131 Se
O S0 IPE-S0-MAR -T4 # 4 Transformer 000000000010522900 Load Tap Changer _ NA GENERAL ELECTRIC LRTE5 S F361854E Sey
T f=E IPE-CE-SBR -1TRH 220-2 Transformer 000000000010505100 Load Tap Changer 220-2 26Ky 3.5 Mark Pending Action MOLCNEY SRTMHD TS5 P670632 Sej
o= S0 IPE-50-SLA -T1LTC 220-1 Transformer Tap Changer 000000000010326193 Load Tap Changer SEL 220-1 3.5 Angela Rothweiler Awaiting Maint. MOLONEY SRTMHD S5 PEE0443 Sg|
= CE IPE-CE-GSE -1TRH 220-1 Transformer 000000000010501563 Load Tap Changer 3.25 Mark Pending Action WESTINGHOUSE  UTH T3 7001753 Se|
O S0 IPE-S0-LAW -T2 2 2 Transfarmer 000000000010522332 Load Tap Changer 3.25 No Action FEDERAL PACIFIC TC546 LTC 501092 Sey
T S0 IPE-S0-MAR -T1 & 1 Transformer 000000000010522857 Load Tap Changer 3.25 NA Awaiting Maint. Results GENERAL ELECTRIC LRTBS [BRE 556044 Sej
= SE IPE-CE-SPF -T1 £ 1 Transformer 000000000010540523 Load Tap Changer (UTT-A) 3.25 WESTINGHCOUSE UTTA LTE UGP50673 Sej
O =E IPE-CE-SAL -4TRH 220-4 Transformer 000000000010502666 Load Tap Changer 3 PENNSYLVANIA 394 53 C0407351 Sey
T f=E IPE-CE-SBY -20TR  220-1 Transformer 000000000010502885 Load Tap Changer 3 GENERAL ELECTRIC LRS00 [BRE 0572025 =
o= CE IPE-CE-POH -T2 # 2 Transformer 000000000010504655 Load Tap Changer (UVT) 3 Don Fallen 2010 Replacment WESTINGHOUSE  UWT LTC SLM34093 Sg
-
o rme A AE T S S AAAAARARAR AR A | e d T e e B - Pl Bmem b Pemrimmied Bmimi nmm o |- Mikame A n e

o
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SME Knowledge of Asset

' Home Documents and Lists Create Site Settings Help Up to PSE&G Delivery

O PSEG Condition Assessment Remarks/Comments Modify Shared Page

% PSEG

V¥e make things work for you.

CA Comments hd
Date Comment Person Status Due Date
07/23/2008 Request new sample Paul iﬁgg'r?g 08/23/2008
05/03/2008 New Sample in Delta X on Aug 7, 2008 - Score on Sept 1 was 0 (New Algorithm) Paul oK
10/08/2008 Request physical sample for the TS and 55 George iigg::g 11/08/2008
12/13/2008 Reviewed moisture and based on the last fluid sample it was determined that its moisture reading was ok. Reading was 34 for fluid sample. George 0K 01/13/2009
01/12/2009 New Fluid Data in Delta X for TS on 10/15/2008 George Esiides'fv 01/13/2009
01/15/2009 New Sample generated a score of 1.5 in January of 2009 which is acceptable. George oK
07/21/2010 AR.: Refurbishment scheduled for fall, we need George to review latest gas samples taken on 6/16/2010; all gases are up from previous sample taken on 5/20/2010 and recommend action.  George Arthur ii;g::g
08/12/2010 AR: Review all data prior to refurbishment and plan action Don Fallon iigg:_?g

Paul

07/23/2011 AR.: Division (Mike Duffy) checked the Newark Sw 13 & 26KV CMV's on 7/23/11. Techs tell him they are functioning correctly. No Action 01/01/1900

Morakinyo

AR: I had them raise the 13 & 26 tap changers just above its high limit, the CMV brought the tap changer back within its limit then they lowered the voltage just below the low range and the Paul

07/23/2011 No Action  01/01/1800

CMV brought the voltage back in range. Morakinyeo
07/23/2011 AR 13kyv TS5 and S5 are naot a prablem, on the top of the list becuase tanks where drained and cleaned last vear and gases where close to 0; gas rate of change is high because of this. Al Paul . No Action 01/01/1300
13kv LTCs look ok Morakinyo

(O OSlsoft. Empowering Business in Real-time. © Copyright 2013 OSlsoft, LLC.
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Algorithm Detalls

;¥ Home Documents and Lists Create Site Settings Help Up to PSE&G Delivery
© PSEG LTC CA New Action Algorithm Details Modify Shared Page
Nameplate hd
Oneline  Division  Station Code  Station Station Type  Floc Descr Equipment Equipment Descr Equipment Type Canstruction Year Serial Number  Manufacturer Madel Number
?Iﬁi' Southern  MAD MAPLE SHACDE H & 2 Transformer 000000000010522665 Load Tap Changer E-LTC 1873 RBP39133 WESTINGHCOUSE UTTA
Content Editor Web Part + DeltaX Total Combustible Gas -

¥ Equipment Home Page ﬂ j j ﬂ

B sap Order Detailz Details  ApprType Sample Date  CO HZ  Acetylene  Ethane Ethylene Methane Combustible Gas

B view and Trend Equipment PI Points L] LTC 09/14/2011 806 6271 7047 13655 63588 19459 1.1084E405

¥ C& LTC New Action Algorithm Rules T [BRE 08/26/2011 909 1979 1927 13739 69662 20454 1.0871E+05

® CA Comment History T [BRE 08/10/2011 792 3514 2185 11892 66163 23443 1.0799E+05

= S 06/28/2011 972 2414 1391 7082 36359 13104 61322
Algorithm Factors Y LTC 06/22/2011 887 2618 1223 6725 34789 12999 50241
Factor Raw Value Case Value Weight % Scaore Showing 1 to 5 of 25
Detectable Acetylene 18 T - 2.5
Gas Rate of Change 1085.23 15 1.5 DeltaX Water hd
High Total Gas 107989 T - 2 EREEE
High Water 72 7 10 0.7 Details Apprtype Sample Date Fluid Temp (C) Water
Low Dielectric 45,1 0 10 0 = LTC 09/14/2011 54 _
4 "
(ori Dperations 1829 0 10 0 Y ey - _
LTC THRU MEUTRAL 0 0 10 0 s A E
O LTc 08/10/2011

CA Score v O LT 06/28/2011 43 b
Score maxscore Ranking(%) Peer Group T LTC 08/22/2011 47
6.7 6.7 100 TS+LTC Showing 1 to 5 of 25

RtTrend DeltaX Fluid

EEEL

Details Apprtype Sample Date Fluid Temp (C) Dazi D1816
T LTE 09/14/2011 64 31.4

T LTE 07/09/2007 49,1

T LHE 07/02/2007 48.1

T LTEC 08/25/1999 49,3

T LTEC 08/25/1999 50

Showing 1to S of 7 j
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History

;¥ Home Documents and Lists Create Site Settings Help

O PSEG DeltaX Diagnostic Data

Nameplate

Location Designation Equipment Serial_Num Equipment Type Manufacturer Year Model Rated Kv
COXS CORNER No. 2 LTC 100200302 100200302 EOrz 2002 3 PHASE 230
COXS CORNER No. 2 100200302 100200302 TRN 2002 3 PHASE 230

DeltaX Fluid Test Results
ApprType  Equipment  Designation  Sample Date  Fluid Conditien  IFT  PF25 D1816 D877 PFLO0 Water Comment

LTC 100200302 No. 2LTC  05/13/2010 2 43.3 0.007 48.4 25

LTC 100200302 No.2LTC  03/06/2008 1 35.6 0.026 48.9 14

TRN 100200302 No. 2 03/06/2008 1 42.4 0.046 40.4 11 T8

TRN 100200302 No. 2 05/19/2008 1 35.2 0.064 43.6 19

TRN 100200302  No. 2 05/12/2006 39.2 0.06% 311 24 LT 30

LTC 100200302 No. 2 LTC 12/07/2005 1 48.5 0.027 51.7 15

LTC 100200302 No. 2 LTC 10/17/2005 2 48.5 0.027 50 21 LT 20

LTC 100200302 No. 2 LTC 10/03/2005 2 39.3 0.057 53.7 27 LT 28

LTC 100200302 No. 2LTC  06/10/2004 1 37.9 0.058 53.4 12 LT 32 = 16036 > 6050 = 1471 > 214 > 20 = 1

TRN 100200302  No. 2 06/10/2004 1 38.2 0.048 37.5 E LT32.>3 16710 > 5 7512 > 10 1897 > 20 253 > 50 13 > 100 1

LTC 100200302 No. 2 LTC  04/23/2004 2 31.5 0.034 53.7 30

TRN 100200302 No. 2 04/23/2004 2 32.5 0.032 33.1 30 | |
LTC 100200302 No. 2 LTC 12/02/2002 1 39.2 0.038 53.6 3

TRN 100200302  No. 2 12/02/2002 1 389.3 0,035 37.1 2

LTC 100200302 No.2LTC  08/20/2002 1 38.3 0.042 49.7 18

TRN 100200302 No. 2 08/20/2002 1 41.6 0.019 35 16 >3 microns= 8956 =5 microns= 4291 =10 microns= 1429 =20 microns= 275 =50 microns= 12 =100 microns= 0
DeltaX Gas Test Results

ApprType Equipment Designation Sample Date Fluid Temp (C) Equipment Condtion CO  CO2 N2 H2 Q2  Acetylens Ethane Ethylene Methane ggTbust'ble'\-‘fater Total Gas Comment Samg
LTC 100200302 No. 2 LTC  06/21/2011 321 8 241 85411 2513059 12 8 23 13 89 22 0.09 LT=32 ; R5=24.5% Repaired LTC Mechanism MARK
LTC 100200302 No. 2 LTC ~ 06/16/2011 45 TR 71+ 4041 68268 2527 8079 602 9835 37887 22427 EZRNG0  47.923  LT=45; RS=34.4% ED F¢
LTC 100200302 No. 2 LTC ~ 05/02/2011 0 (O :: :0i7 72063 1503 5775 554 2208 1190% 6988 23945 34 22849 LT=40; RS=28.0% CURT
TRN 100200302 No. 2 05/02/2011 401 51 1269 93781 0 12320 10 35 22 118 4 0.123 CURT
LTC 100200302 No. 2 LTC ~ 0%/29/2010 T i 7sess 66 28256 325 10 El 33 538 20 0.506 ED F¢
LTC 100200302 No. 2 LTC ~ 08/26/2010 P == 507 81607 101 27901 311 12 87 52 506 31 0.537  LT=N/A; RS=N/A ED F¢
LTC 100200302 Mo. 2 LTC 07 o - 0c 1.0478E405 217 39806 267 13 g6 8 706 35 0.484  LT=50; RS=20.2% ED F¢
LTC 100200302 No. 2 LTC 07 - o ced 161 33114 155 10 5a 40 448 37 0.413  LT=42 ; R5=28.3% ED F(
LTC 100200302 No. 2 LTC  06/28/2010 532 11 507 74683 19 32734 14 5 18 10 77 36 0.071  LT=53; RS5=18.7% ; Processed oil cum'j
o — — i B
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Assessing Asset Condition

Assessing
Asset Condition

SulseEtier Underground
Reliability Circuits Network
SA[F] Reliabilit
Dynamic o
Transformer Poorest Advanced Visibility
Monitoring Performing Loop Monitoring
Transformers Devices (PPD)  Scheme
Breakers/Relays (ALS)
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j | X I"' Google J

= |g htkp: ) imossapps, pseg. com/sikes /CMMSAM Webpages) LicsC A-ReplaceSummary, aspi

Edit  “iew Favorites Tools  Help

Favorites J 5.5 £ | Home - CMMS Assek Inform. ..

‘ebpages - LicsCa-ReplaceSurmmary:

MET &  PSEG Applications Cnline (2] @ PI Coresight 0 Information Central & | CMMS-MOSS & | Consolidaked Manager Hom..

J ﬁ < [B e | g@a * Page » Safety = Tools = I@--

sset Management

cset Management = Webpages > LtcsCA-ReplaceSummary

SEG

LTC CA-Replacement Summary Report

A Records

3ils Division Floc Floc Descr == Fquipment Equip Descr Score Person status
CE IFE-CE-NED -T1 # 1 Transformer 000000000010023053 Load Tap Changer MA Mo action
ZE IPE-CE-305 -T1 # 1 Transformer 000000000010503188 Load Tap Changer (URT) Shirish Fatel Awaiting M;
ZE IPE-CE-SMN -2FM 132-2 Transformer 000000000010023219 Load Tap Changer 132-2 Marlk ]
CE IFE-CE-SMV -T2 # 2 Transformer 000000000010505774 Load Tap Changer T2 m Lenny Torchia Complete
Pa IFE-FA-MNRE -T1 # 1 Transformer 000000000010637892 Load Tap Changer m
ME IPE-ME-SES -2TRH 220-2 Transformer 000000000010509361 Load Tap Changer PHASE 1
ME IPE-ME-SES -1TRH 220-1 Transformer 000000000010509859 Load Tap Changer George Arthur Awaiting M;
=1 IFE-PA-BAD -T40 # 40 Transformer 000000000010542635 Load Tap Changer George Arthur Mo Action
S0 IFE-50-DWB -T2 # 2 Transformer 000000000010542963 Load Tap Changer _Angela Rothweiler Thru Meutr:
ME IPE-ME-SBV -2TRHE  220-2B 000000000010509499 Load Tap Changer 4.5 Angela Rothweiler Thru Meutr:
PA IFPE-PA-WAD -T10 # 10 Transformer 000000000010542773 Load Tap Changer 4.4
=1 IFE-FA-LEC -T3 # 3 Transformer 000000000010542721 Load Tap changer 4.4
CE IFE-CE-SAL -4TRH 220-4 Transformer 000000000010502666 Load Tap Changer 4.4 George Arthur Awaiting M;
ZE IPE-CE-SAL -4TRH 220-4 Transformer 000000000010502666 Load Tap Changer 4,4 George Arthur Awaiting M;
ZE IPE-CE-FRA -T1 #1 Transformer 000000000010671654 Load Tap Changer 4.4
CE IPE-CE-5LI -132-5 132-5 Transformer 000000000010023211 Load Tap Changer 132-5 26Ky 4.3 Faul OK
ME IPE-ME-SBY -1TRH 220-1 Transformer 000000000010509496 Load Tap Changer 1 & 4.3 George OK

|
[ [ [ [ [ [ [ Trustedsites
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Asset Health Score = Drill down

Web Part Page - Microsoft Internet Explorer =] x|
J File Edit Wiew Faworites Tools  Help | |'f |
S . . , _ |
O PSEG LTC CA New Action Algorithm Details Madify Shared Page v
Nameplate -
oneline Division gtoa;::eon Station Station Type Floc Descr Equipment Equipment Descr Equipment Type Construction vear Serial Mumber Manufacturer Model Mumber
T Central SDHN DEAMNS x 500-1 Transformer 000000000010505424 Load Tap Changer & (LRS700) E-LTC 1971 0596554 GEMERAL ELECTRIC LRZ700
Content Editor Web Part * DeltaX Total Combustible Gas -
B Equiprent Home Page |<| ﬂ ﬂ >||
B Wiew and Trend Equipment PI Points Details ApprType Sample Date CO HZ Acetylene Ethane Ethylene Methane Combustible Gas
B o4 LTC Mew Action Algorithm Rules = LTC 07/27/2009 199 33 37 7 4 14 300
0= LT 06/11/2009 66 30 27 z 2 4 131
Algorithm Factors - = LTC 03/13/2009 62 23 17 2 2 3 109
Factor Raw Walue Case Value Weight % Score 0= LTC 1z/17/2008 58 26 30 3 B 3 123
Detectable Acetylene 10 10 25 243 = LT 06/26/2008 79 27 28 z 2 3 141
Gas Rate of Change 367 z 15 0.3 Showing 1 ta 5 of 18
High Total Gas 300 10 20 2
High water 23 a 10 i} DeltaX Water -
Low Dielectric 32.6 1} 10 ] |<| ﬂ ﬂ >||
LTC Qperations 34 a 10 i} . .
Details Apprivpe Sample Date Fluid Temp (iC) W ater
LT THRU MEUTR AL u] a 10 o
O= LTC Q7/27/2009 =11} 23
CA Score - O= LT 06/11/2009 55 19
Scoore maxscore Rankingl %) Peer Group = LTC 03/13/2009 49 15
4.5 4.5 100 MaCUUM 0= LTC 12/17/2008 53 17
= LTC 06/26/2008 65 20
RtTrend h Showing 1 to 5 of 18
DeltaX Fluid -
= = &l =
Details Apprtype Sample Date Fluid Temp () D&E77 D1616
= LTC 07/10/2008 47.6 32.6
= LTC 06/13/2002 51.5
O= LTZ 06/12/2000 554
= LTC 05/10/2000 36.1
L™ [ 'l n7MEMa07 LI

l_ l_ I_ l_ l_ |‘-J Local intranet
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Assessing Asset Condition

Assessing
Asset Condition

Substation Underground
Reliability Circuits Network
Dynamic SAIFI R?“.abfh.t

Visibility

Transforrper Poorest Advanced  Monitoring

Monitoring Performing Loop

Transformers Devices (PPD) Scheme (ALS)
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SAIFI
Industry vs. PSE&G

Industry

2007 2008 2009 2010 2011 2012
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Traditional 13 kV Recloser Loop Scheme
Self-Healing Loops

Station #1 Station #2

Fdr #1 Tie Fdr #1

T | - | T

Existing Configuration

f{) OSlsoft. Empowering Business in Real-time.
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Advance Loop Scheme (ALS)

651R |-

451S - A—-—-4 651R ———1 651R ———1 651R ———1 651R ———1
Fiber
Optic
able

451S t€—-—-—4 651R ———- 651R ——-- 651R |} ——— 651R

f(‘) OSlsoft. Empowering Business in Real-time.
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Sumnasys of

RetlabiiHytdent

5 f1tS Smart Grid

Customer
Segmentation

(SAIFI)

System Average Interruption
Frequency Index

Average 1500
customers Impacted per
outage

Average 500 Customers
Impacted per outage

Single Phase
Tripping
(SA'F') < 5 Minutes

System Average Interruption
Frequency Index

Not Implemented

Average 1500
customers Impacted per
outage

Average 167 single
phase customers
Impacted per outage

Make Before Break
(MA'F') >5 Minutes

Momentary Average Interruption
Frequency Index

Momentary Interruption
30-60 seconds

No Momentary
Interruptions

({J OSlsoft. Empowering Business in Real-time.
-
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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 $2 -4 M per loop
leverage technology

Both options produce similar
SAIFI results for the first year

({J OSlsoft. Empowering Business in Real-time.
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Enhancements to SAIFI assessment
and asset management programs...

Outcome Opportunity
A device based Rising SAIFI Trends

program are not adequately
that has optimized being
SAIFI reduction and addressed with current
spend Asset Management
Programs

Solu
Leverage
opportunities
to improve tools
for investment

i prioritization

Barriers
Culture Change
System upgrades
Dedicated personnel
Securing funding

({J OSlsoft. Empowering Business in Real-time. © Copyright 2013 OSlsoft, LLC.
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Poorest Performing Device (PPD) Program

Targeting extended customers interrupted, a two part
asset evaluation algorithm was developed, modeled after
our current inside plant CMMS system structure.

. . . 4 .
l. Incident Evaluator Algorithm: Customers T T Remedllatlon
Complexit
Device Health Score provides the Interrupted Ay |
basis for an initial prioritization of
0, o (0]

potential projects, subject to further 60% 30% 10%
field inspections and cost estimates *Number of * Number of *Variance of
as described below. customer occurrences cause codes
Il. Field Inspection, SAIFI validation Interruptions
and Cost Estimates: (1 . .-

SAIFI Benefit Remediation SAIFI Yield

Validation Cost Estimate on Investment

Scope of work assessment in field
(Yield Score)

provides basis for cost estimate and

validation of SAIFI benefit. eScope of work assessment by field

~ engineering / asset management
—SAIFI benefit validation

Benefits and costs form basis for SAIFI
Investment Yield calculation and final

f() OSlsoft. Empowering Business in Real-time. © Copyright 2013 OSlsoft, LLC.
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SAIFI Benefit

attained from Incremental Spend

Incremental SAIFI Benefit vs. Cumulative Cost

0.30

0.25 A

0.20 1 i -

0.15 A

0.10 A

Incremental SAIFI Benefit
b

0.05 A

0.00 S . | SAN) | e | S
$- $20.0 $40.0 $60.0 $80.0 $100.0 $120.0 $140.0
Cost in $Millions
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Remediation Options Prioritized by SAIFI Yield

SAIFI Yield (SAIFI Benefit/ S Invested)

0.16 [ =central ] =Palisades

B -Metro [___] =Southern
0.14

0.12

0.1

0.08

0.06

0.04

Yield (SAIFI/$Million Invested

0.02

0 TT TTTTTTTTITTTTTTITTTT TTTTTTTTITTTTTITITTTTT TTTTTTTTITTTTTTITTTT I TTTTTTTITTITTTTTTITTTT

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
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SAIFI Trending

Non-Weather Day (Blue Sky) vs Weather Day

1.00
*Weather Day Definition -
0.90 4— Temp>=90
' OR anytwo of the following; 0.84
- I' Liquid Precip
- Thunderstorms 076 0.78
0.80 T : -
- Sustained Wind >=30 mph 0.49
-Wind Gusts >=35mph e DN ——— :
P 0.69 0.69 /\_go’ S e
0.70 1+ — kbt 0.66
0.60 052
_ 050 051
L 5 047 047 M N 030
i e <
0.40 035
0.30
0.20
0.10
0.00 T T T T T T T T T
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Note: 2012 data is pro-rated based on 5 Year Average | Data through 9/3012012
Overall SAIFI Non-Weather Day SAIFI (Blue Sky) Weather Day SAIFI
Weather Days Log. (Weather Days) ————Log. (Overall SAIF)
————Log. (Non-Weather Day SAIFI (Blue Sky)) ————Log. (Weather Day SAIF])

((J OSlsoft. Empowering Business in Real-time.
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Assessing Asset Condition

Assessing
Asset Condition

Underground
Reliability @ Network
SAIFI Reliabilit
Dynamic Visibility
Transformer Poorest Advanced Monitoring
Monitoring Performing Loop

Transformers Devices (PPD) Scheme (ALS)

Breakers/Relays
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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

({J OSlsoft. Empowering Business in Real-time.
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Vault Summary KVA, Amps and Status

Newark Airport Vault Summary casen - SRR
NWP status 2601 Amps 2602 Amps 2603 Amps KVA

2601 2602 2603 XFMRKVA |(FL) AMPS A B c A B c A B c 2601 2602 2603
Loc 01 Tower Switch House | m 1500 1804 57 0 52
Loc 02 Terminal C \West " = = 2000 2406 960 948 949
Loc 02 Terminal C Middle mE = m 2000 2406 1004 906 1033
Loc 04 Terminal C East " = = 2000 2406 T15 679 614
Loc 05 Terminal B Morth mE = = 2500 3007 694 692 653
Loc 06 Terminal B South " m = 2500 3007 470 510 465
Loc 07 CHRP ] I m 2000 2406 288 0 262
Loc 09 Terminal A East m m u 2000 2406 403 400 456
Loc 10 Terminal A West - = 2000 2406 548 679 546
Lac 11 Parking Oval m - 750 202 28 22 29
Loc 12 Marriott Hotel - = 1500 1804 360 403
Loc 13 Utility Station 197 2 = = 750 a02 40 46 42
Loc 14 Air Mail Facility ™ 750 a2 0 0
Loc 15 Fuel Farm West 196 “N 750 802 72 63 61
Loc 16 Fuel Farm East 196 “ 1500 1804 56 57 62
Loc 17 Terminal B International "B 2000 2406 705 681 679
Loc 18 Terminal C-3 Bus Room 2 " B 2000 2406 576 576 584
Lot 19 Terminal C-3 Bus Room 1 " E = 2000 2406 563 574 539
Loc 20 Parking Garage P-4 “ 750 a02 128 129 143
Loc 21 Terminal A-2 Satellite ™ m 1000 1208 169 168
Lac 22 FAA Tower - m m 750 02 101 85 79
Lot 23 Parking Garage C m - '~ 750 202 144 147 139

(J OSlsoft. Empowering Business in Real-time. © Copyright 2013 OSlsoft, LLC.




Protector Backfeed

Newark Airport Backfeed Analysis

NP status Backfieed Salus 2601 Amps 2602 Amps 2603 Amps 2601 Phase Angle 2602 Phase Angle 2603 Phase Angle
2601 2602 2603 2501 2602 2603 A B c A B T A B C A B c A B T A B E

Loc 01 Tower Switch House ] | m @ @
Loc 02 Terminal G West E = = o @
Loc 03 Terminal C Middle = = = 0 0O
Loc 04 Terminal C East = = = 0 00O
Loc 05 Terminal B North = = = 0 09
Loc 06 Terminal B South = = = 0 09
Loc 07 CHRP = =@ o
Loc 09 Terminal A East = = = 0 0

Loc 10 Terminal A West ] ® o @
Loc 11 Parking Qval =E = = & & @
Loc 12 Marriatt Hotel L o0

Loc 12 Utility Station 197 E = [ N
Loc 14 Air Mail Facility 3 L o
Loc 15 Fuel Farm West 196 = = = 9§ 0O
Loc 16 Fuel Farm East 196 = = = & & @
Loc 17 Terminal B Intemational = = = & & O
Lot 18 Terminal C-3 Bus Room 2 = = = & & O
Lot 19 Terminal C-3 Bus Room 1 = = = & & ©
Loc 20 Parking Garage P-4 "= = =& & O ¢
Loc 21 Terminal A-2 Satellite [ ] . @ @
Loc 22 FAA Tower [ ] . @ @
Loc 23 Parking Garage C "= = = & ® O

=Closed = ypeeal
Boom @ oma S
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Networking Monitoring System
(NMS) Benefits

* Provides control and indication

* 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

({J OSlsoft. Empowering Business in Real-time.
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26KV Underground Network Display

Fault Indicators

Alhany Street

I: :I Church Street

Manhole 946

o e

Paterson Street

Spring Street

z(,) OSlsoft. Empowering Business in Real-time.

Manhole 224

[® o o

Bayard Street

Georye Street

Richmond Street

HeilsonStreet

RT 18
}L Albany Street
Breaker Station
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UG Transmission Action & Lifecycle
Strategy

Replacement Strategy at
Circuit Level

Average Circuit Score B

Asset
Gas/Physical Fluid Fluid/X-Ray Age/Design
Analysis Analysis Analysis

Condition Assessment at Asset Level to identify
troubled assets

({J OSlsoft. Empowering Business in Real-time. © Copyright 2013 OSlsoft, LLC.
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OH Transmission Action & Lifecycle
Strategy

Replacement Strategy at

1\ sksy Circuit Level
Average Circuit Score By
Asset
Age Age

~ Structure Design

mzrtjllz\;\{[?)rrecicr)l gi :tcl)(r)ln .- Hardware/Foundation
u | : Condition

Paint Condition

Condition Assessment at Asset Level to identify
troubled assets
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Future Vision

* Cyber Security

* Asset Reliability Management System
 QOutage Management

* Graphic Information System

* Mobile Data

* Risk Management

({J OSlsoft. Empowering Business in Real-time.
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Asset Reliability Management
System

To Be Virtual Dispatch Center

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

JJ_!_} ﬂchern

f(' OSlsoft. Empowering Business in Real-time.
-
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The Future of GIS and OMS

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

PROMOTING EASY FLOW OF INFORMATION FOR BETTER BUSINESS
DECISIONS

((“ OSlsoft. Empowering Business in Real-time. © Copyright 2013 OSlsoft, LLC.
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