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Agenda

« About PSE&G

« Why Asset Management ?

* Functional Areas

e Substation (CBM) Conditioned Based Maintenance
* Engineering Desktop

« Expanding CBM to Underground Network

« Transformer Loss of Life
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PSE&G Background

| « 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
= SR — 2,600 Square Miles
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Why Asset Management

» No predictive maintenance program or
strategy

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

A sset Population by Division and Age Class Within Equipment

250

o Limited assessment tools for
determining asset condition
o Decreasing expertise in both field
maintenance and engineering
. " . % » No formalized capital spending
ER el program
: g e g 2
i b= b=y ¥ b3 o b= £
i

o Asset Information in a variety of
disparate systems
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Benefits Breakdown

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

—— " 10%-20% Overall Reduction

Failures

Capital Rep

Condition Based
Preventive Note:
Preventive Mairtenanece [llustration depicts overall

Maintenance Based changes in maintenance

Preventive investment strategy.
Maintenance
Historical Today
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Functional Areas of CMMS

« Data Collection and Consolidation

f\

Data CoIIection>

— Diagnostic and Inspection Data

— Time-series Data
. Raw data
— Relational Data i
+ Maintenance DataAsset Analysis and @alysis & ReportiD
Reporting
-~ Condition & Criticality Assessment Feedback E Measurement points
- Equipment Ranking

- Work Prioritization Maintenance Manage@

« Maintenance Management a
- Measurement Points

—~  Work Order Generations Notification

- Maintenance Planning

OSlsoft. EMEA USERS CONFERENCE 2014 © Copyright 2014 OSlsoft, LLC. 7]

ﬂ




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.

— Itis NOT a “crystal ball” that predicts failures
— It does NOT put the process on “cruise control”
— Itis NOT a “budget slashing” tool
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Consolidate Data

Distribution SCADA

Electrical test results
Transmission SCADA
Breaker Tests

Delta-X

Transformer loads Gas & Oil analysis

MDT SAP-PM

PI Manual Logger

Substation Inspections Hydran OMS GIS
Gas Results POR and PPC Ratings, Solar &
Circuit Lengths
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Build Asset Model and Correlate Data in Pl AF
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Build Algorithms in Pl AF

N pPISYRNINWEAPSGES - PI System Explorer
Eile Edit LT [=ta] Tools Help
@ Database W Query Date ~ |@D Back 0 |El, checkIn %2 « [#] | (P Mew Element ~ =] Mew attribute |

=03 =]

) Search

-2 Ewent Frames
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=] P’%N\;;F"%?Eiii:t"Tl‘il:bDB Group by: [T Categon
S ohms [ =iter o |
s ALGORITHMS fl T |- Mame = W alue
= 3 Ca& BREAKER
& CIRCUIT SWITCHERS - ACTION e =1 Case
Bl 3§ GLCE 138-7E5KY - ACTION P =1 Database J—
F Age
& Operations - 12m & =1 Fraom equiprnent
F Operations - Bm F =1 Multiplier 0=
3 GCE 26-69KM - ACTIOMN
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- (G C& BREAKER - REPLACEMENT < Type DE SOL Query
& Ca&BREAKER - REPLACEMENT - 09 P wihere equip_num={£E0 Mumber}
B CaLTC
- [ CALTC - REPLACEMEMT
- [ CaLTCl
- [ Cia RELAST
- @ CAa TRAaMSFORMMER
= Ca TRAMSFORMER - REFLACERMEMNT
— (3 Ca TRAMSFORMER - REPLACERMEMT-OLD e
- @ COUMTERS
- (@ CRITICALITY - TRAMNSFORKMERS
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= 0OH SaAlFI
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Calculation Framework

*  Calculation Structure
- CA =F1(M1) + 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 Assessment Module

File “iew Hecords Help
' | =] 212 = 2
Peer Group Algorithim

IMDdeIEI Assign | |m LTC KMODEL 1 Assign |

Score [FLOC EC Name Description | serial HuUmnb
_ | ®.4a1 00000000001 05427 26 Load Tap Model 9Y00000000001 054 A0296T
_ | ®.41 IPE-S0-CAS -UMNIT 1 00000000001 05209286 Load Tap kModel X00000000001 0520 211 75

2.41 IPE-SO-5SMF -4TRX 00000000001 05232972 Load Tap Model SY00000000001 0527 ALM22911
T | 7.51 IPE-Pa-may -T2 00000000001 0542731 Load Tap Model SY00000000001054% 62311166
: T.21 IFE-FA-mAY -T1 00000000001 0542730 Load Tap Model 900000000001 054% 6311169
| T IPE-SO-CAS -LIRIT 2 00000000001 0520927 Load Tap Model SY00000000001 0520 2A11581
| 6.7 IPE-P&A-WYAD -T20 00000000001 0542776 Load Tap kModel /00000000001 054 623111682
| G.7  IPE-SO-THO -T1 00000000001 05243257 Load Tap Model SY00000000001052: 62311165
G.4  IPE-SO-THO -T2 00000000001 05243258 Load Tap Model /00000000001 052: 62311170
: G022 IFE-FA-vwaD -T10 00000000001 05427732 Load Tap Model /00000000001 0540 6311167
4.7 IPE-SO-5CA -T2 00000000001 0523451 Load Tap hModel 9500000000001 0527 M102315

Scores for Individual Factors

Factor | Rawi Value| Case| Multiplier| Scnre| Error ;l
wiater Content 44 10 o115 1.5
Zhl Costs 10 a.0s 0.5
Ol Phvsical 2 ] o017 0.51 =]
il Count ] u} o.05 u]
LTS THRU REUTRAL ] 2 1 2
LT Operations avg 10 0.z 2
Fhml Ferformance L33 2 .1 .z
Ed|
|Head\; arFTM Fizooz 326 P Lz
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CMMS Save helped avert an in-service failure

Cretails Apprivpe
== LT
== LT
== LTC
== LT
== LT

History of
CBM Score

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

DeltaxX Total Combustible Gas

Sample Date (e ]
04,29,/2011 565
02/18/2011 175
o2,16/2011 151
04,21 ,/2010 280
os/25/2009 23

Rt T el

HZ
148
14078
938868
175938
15588

Lscetylene
243
19653
19334
23836
23339

B0 0 T oA P ha
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Ethane

FE1
803
655
505

Ethwvlens
35

6789
68560
65850
5100

Methane
30

3273
SI0z22
3585
3489

=l = A =
Combustible Gas
525

AAT2G
40058

49074
Showing 1 to S of 23

BSYOUE0M11 TIEo-as P hd
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Action and Results

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

« 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
« Conservative Failure Avoidance Cost Saving = $1.5M
— LTC =$150k cost & labor

— Transformer = $1.5M cost & labor

Algorithm Factors -

Factor Raw Value Case Value Weight % Score
Detectable Acetylene -277 0 25 0
. . Gas Rate of Change -631.486 0 i5 0
Final CBM score after refurbishment +igh Total cas 525 0 20 0
High Water 23 0 10 0
Low Dielectric 54.8 0 10 0
LTC Operations 140 0 10 0
LTC THRU MEUTRAL o a 10 a
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CBM Benefits

- Extremely valuable system when you have
— You have $1.6B of installed assets with areplacement 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
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Engineering Desktop Demo

CMMS Asset Information - Engineering Desktop
Home

Intellicast - Washington Park Weather Report in New Jersey (07102)

fri sat sun mon  tue wed thu fri
zep sep zep sep sep zep sep zep
16 17 18 19 20 21 22 23
sty plkit g ik m ', -
- . > - !y . 3 -

sat sun
s=p sep
24 25
“1-‘ x . ”1-—' " .

M Sunny P Cloudy P Cloudy Sunny P Cloudy P Cloudy Sct T-Storms Sct T-Storms P Cloudy AM Clouds
iie

63° 70° 70° Jo° 7z° 78° 7g°
51° 55° 55° 60° 63° 67° 63° 61°

CMMS Asset Information

B IPE Equipment Search ¥ Deltax Gas and Fluid Tests
B pelay Work Prioritization

® ESOC System Load

B Mechanical Work Pricritization

B IPE Equipment Characteristics

Condition Assessment Summary Reports

B Transformer Acticn B Transformer & LTC Action Summary
B LTC Action
B Breaker Action

B Circuit Switcher Action

B | TC Replacement
® SCE Breaker Replacement
® SCE Breaker Replacement By Voltage

Equipment/Other Reports

B Delta¥ High Water Equipment
" DeltaX Cverdue Gas Tests
B Transformer High Hydrogen

B Station Ground Teste By Division
¥ SAP Station List By Division
B 2F6 Add Gas Total By FlLoc - Statewide

Reports By Division

B Central Mechanical = Metro Mechanical ¥ Palizades Mechanical

B Central Operations ® Metro Operations ® Palizades COperations
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qre 74°
637 559

Web Capture last updated at 8/16/2011 8:15 AM

-
B Temperature Sensitive Ratings By Circuit & Section
B Temperature Sensitive Ratings Limiting Components
-
B Transformer Replacment
B | TC NEW Action B | TC New Action By Peer Group
¥ OCE Breaker Replacement B other Breaker Replacement
B OCE Breaker Replacement By Voltage @ Open Transformer/LTC CA Orders
-

B LTCs Not Thru Neutral
B Deltax LTC Gas Analysis
B Ca Coocling Performance Summary

B Southern Mechanical

® sguthern Operations

Public Service Enterprise Group Inc (US:PEG) - Stock chart, Index c
930 10:00 10:20 11:00 11:30 12:00 12:30 100 120 2:00

245
34,60
2455
34,50
34,45
34,40
2425
24.20
24,25
24.20
24,15
24,10
2405
24.00 -
Web Capture last

Databases
IPE New Equipment Database (NED)
IM Transformer Database
CEM Crders
IFE Breaker Codes
CMMS Documentation & Measures

Other Links

B Information Central

B Consclidated Manager
B p3EG Online Applications

S da

© Copyright 2014 OSlsoft, LLC.
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ummary of Worst Performing LTCs

CA Records

S0
ME
ME
ME
ME
CE
CE
CE
ME
CE
=
CE
ME
ME

TOPPPOPPPPPPPPPPPQP0POPORPROPRYO

s

Home Documents and Lists Create Site Settings Help

O PSEG

LTC CA-Action New Summary Report

Details Division Floc

IPE-50-MAD -T2
IPE-ME-SNW -1TRH
IPE-ME-SNW -1TRH
IPE-ME-SNW -3TRH
IPE-ME-SNW -3TRH
IPE-CE-ADA -T1
IPE-CE-S05 -T2
IPE-CE-ADA -T1
IPE-ME-SNW -2TRH
IPE-CE-505 -T2
IPE-CE-BEN -T2
IPE-CE-GBK -T2
IPE-ME-LAL -T1
IPE-ME-SNW -2TRH
IPE-50-BEA -T1
IPE-SO-LAW -T1
IPE-S0-MAR -T4
IPE-CE-SBR -1TRH

IPE-SO-SLA -T1LTC 220-1 Transformer Tap Changer

IPE-CE-GSE -1TRH
IPE-S0O-LAW -T2
IPE-S50-MAR. -T1
IPE-CE-SPF -T1
IPE-CE-SAL -4TRH
IPE-CE-SBY -20TR
IPE-CE-POH -T2

Floc Descr

£ 2 Transformer
132-1 Transformer
132-1 Transformer
132-3 Transformer
132-3 Transformer
= 1 Transformer
# 2 Transformer
= 1 Transformer
132-2 Transformer
£ 2 Transformer
# 2 Transformer
£ 2 Transformer
# 1 Transformer
132-2 Transformer
£ 1 Transformer
£ 1 Transformer
£ 4 Transformer

220-2 Transformer

220-1 Transformer
£ 2 Transformer
# 1 Transformer
£ 1 Transformer
220-4 Transformer
220-1 Transformer

# 2 Transformer
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=3= Equipment

000000000010522665
000000000010510407
000000000010510410
000000000010510415
000000000010510418
000000000010503781
000000000010503189
000000000010503781
000000000010510413
000000000010503189
000000000010503858
000000000010504122
000000000010507675
000000000010510411
000000000010520910
000000000010522331
000000000010522900
000000000010505100
000000000010526193
000000000010501563
000000000010522332
000000000010522897
000000000010540523
000000000010502666
000000000010502885
000000000010504695
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Equip Descr

Load Tap Changer

LTC/Selector and Transfer 13 Kv
LTC/Selector and Transfer 26 Kv
LTC/Selector and Transfer 13 Kv
LTC/Selector and Transfer 26 Kv
Load Tap Changer (URT)

Load Tap Changer (URT)

Load Tap Changer (URT)
LTC/Selector and Transfer 26 Kv
Load Tap Changer (URT)

Load Tap Changer (URT)

Load Tap Changer (TC 546)
Load Tap Changer-Main Tank
LTC/Selector and Transfer 13 Kv
Load Tap Changer

Load Tap Changer

Load Tap Changer

Load Tap Changer 220-2 26Kwv
Load Tap Changer SEL 220-1
Load Tap Changer

Load Tap Changer

Load Tap Changer

Load Tap Changer (UTT-A)

Load Tap Changer

Load Tap Changer

Load Tap Changer (UVWT)

e d T Lo -

Score Person

Marl-c Stoughton
_Paul Maorakinyo
_Paul Morakinyo
_Paul Morakinyo
_Paul Morakinyo
EREM =hirish Patel

EMark Stoughton

_Marl-c Stoughton
_Marlc Stoughton
PR -
_George Arthur
_Dun Fallon
_Genge Arthur
PR

P

3.5 Marke

3.5 Angela Rothweiler
3.25  Mark

3.25

3.25 NA

3.25

3

3

3 Don Fallon

Status

Awaiting Maint.

Mo Action

Awaiting Maint.

MNo Action

Awaiting Maint.
Awaiting Maint. Results
Awaiting Maint.
Awaiting Maint. Results
OK

Awaiting Maint.

Awaiting Maint.

Awaiting Maint.
Pending Action

Awaiting Maint.

Pending Action
LAwaiting Maint.
Pending Action
Mo Action

Awaiting Maint. Resulis

2010 Replacment

i d ma

Manufacturer Type
WESTINGHOUSE UTTA
WESTINGHCOUSE URT2
WESTINGHCOUSE URT2Z2
WESTINGHCOUSE URT2

WESTINGHOUSE URT
WESTINGHOUSE URT
WESTINGHOUSE URT
WESTINGHOUSE URT
WESTINGHCUSE URT2
WESTINGHOUSE URT
WESTINGHCOUSE URT
FEDERAL PACIFIC TC546
WESTINGHCOUSE uTT

WESTINGHOUSE URTZ2
FEDERAL PACIFIC TC546
WESTINGHOUSE UTTA
GENERAL ELECTRIC LRTE5
MOLONEY SRTMHD
MOLONEY SRTMHD

WESTINGHCUSE UTH
FEDERAL PACIFIC TC546
GEMNERAL ELECTRIC LRTE5
WESTINGHOUSE uTTA
PENNSYLWVANLA 354
GENERAL ELECTRIC LR500
WESTINGHOUSE uwT

© Copyright 2014

ApprType
LTC
TS
TS
TS
TS
S5
ss
TS
TS
TS
TS
LTC
LTC
TS
LTC
LTC
LTC
TS
S5
TS
LTC
LTC
LTC
ss
LTC
LTC

Serial
Number

RBP39133
7001829-13
7001829-26
6537551-13
6537551-26
RARGG902
69954649
RARGG902
6537553-26
69954649
RARGE905
502362
UGPs0682
6537553-13
502222
RBP39131
F9615854B
PE70632
P680443
7001753
501092
D596044
UGP50673
C0407351
D572025
S5LM54093

Tim
Se|
Se|
Se|
Se|
Se|
Se|
Se|
Se|
Sel
Seg|
Sel
Se|
Se|_
Sej
Se|
Sel
Sel
Sej
Se|
Sel
Se|
Sel
Se|
Sel
Sej
Se|




SME Knowledge of Asset

Home Documents and Lists Create Site Settings Help

Up to PSE&G Delivery

O PSEG Condition Assessment Remarks/Comments

» PSEG

Wi k

CA Comments

Date Comment

07/23/2008 Request new sample

05/03/2008 New Sample in Delta X on Aug 7, 2008 - Score on Sept 1 was 0 (New Algorithm)

10/08/2008 Request physical sample for the TS and S5

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.
01/12/2009 New Fluid Data in Delta X for TS on 10/15/2008

01/15/2009 New Sample generated a score of 1.9 in January of 2009 which is acceptable.

Person
Faul
Paul
George
George
George

George

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

08/12/2010 AR: Review all data prior to refurbishment and plan action

07/23/2011 AR: Division (Mike Duffy) checked the Newark Sw 13 & 26KV CM\W's on 7/23/11. Techs tell him they are functioning correctly.

Con Fallen

Paul
Morakinyo

AR: 1 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

Tz CMW brought the voltage back in range. Morakinyo
AR: 13kv TS and 35 are not a problem, on the top of the list becuase tanks where drained and cleaned last year and gases where close to 0; gas rate of change is high because of this. All Paul

07/23/2011 .
13kv LTC= look ok. Morakinyo

OSlsoft. EMEA USERS CONFERENCE 2014
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Modify Shared Page -

Status

Pending
Action

Ok

Fending
Action

Ok
Needs
Review
OK

Fending
Action

Fending
Action

No Action

No Action

No Action

Due Date
08/23/2008

11/08/2008
01/13/2009
01/13/2009

01/01/1900
01/01/1900

01/01/1900




Algorithm Detalls

Home Documents and Liste Create Site Settings Help

O PSEG

MNameplate

Up to PSE&G Delivery

LTC CA New Action Algorithm Details Modify Shared Page ~

1

Cneline  Division Station Code Station Station Type Floc Descr Equipment Equipment Descr Equipment Type Construction Year Serial Number Manufacturer Model Mumber

'>§<_ Southern MAD MAFLE SHADE H # 2 Transformer 000000000010522665 Load Tap Changer [==5r = 1973 RBP39133 WESTINGHOUSE UTTA

Content Editor Web Part x DeltaX Total Combustible Gas b
B Equipment Home Page |<I ﬂ ﬂ >||
B saAp Order Details Details ApprType Sample Date CO H2 Acetylene Ethane Ethylene Methane Combustible Gas

¥ \iew and Trend Equipment PI Paints O LTC 09/14/2011 806 6271 7047 13655 63588 19469
® CA LTC New Action Algerithm Rules <= LT 08/26/2011 909 1979 1927 13739 69652 20494
® CA Comment History S LT 08/10/2011 792 3514 2185 11892 66163 23443
= LT 06/26/2011 972 2414 1391 7082 36359 13104
Algorithm Factors AARIE - LT 06/22/2011 887 2618 1223 6725 34789 12009
Factor Raw Value Caze Valus Weight & Score Showing 1 to 5 of 25
Detectable Acetylenes 18 10 25 2.5
Gas Rate of Change 1085.28 10 15 1.5 DeltaX water =
High Total Gas 107989 10 z0 2
High water 72 7 10 0.7 Details Apprtype Sample Date Fluid Temp (C)
Low Dlelectrlc 49.1 o] 10 1] e 09/14/2011 54
LTC Operations 1829 (u] 10 o o == SEEEETL i
LTC THRU NEUTRAL 0 0 10 0
0= i 08/10/2011
CA Score v o= e 06/28/2011 43 —
Score maxScore Ranking(%:) Feer Group 0= ST 06/22/2011 47
6.7 6.7 100 TS+LTC Showing 1 to 5 of 25
RtTrend DeltaX Fluid -
= = P )
Details Apprtype Sample Date Fluid Temp () D877 D1816
LTC 09/14/2011 54 31.4
0= LTC 07/09/2007 49.1
0= LTC 07/02/2007 438.1
0= LTC 08/25/1998 49.3
= LTC 08/25/1999 50

Showing 1 to 5 of 7 LI
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History

Home Documents and Lists Create Site Settings

O PSEG

MNameplate

DeltaX Diagnostic Data

Location Designation Equipment Serial_MNum Equipment Tvpe Manufacturer Year Model Rated Kw
COXS CORNER Mo. 2 LTC 100200302 100200302 Ere 2002 3 PHASE 230
COXS CORNER MNo. 2 100200302 100200302 TRMN 2002 3 PHASE 230
DeltaX Fluid Test Results

ApprType Equipment Designation Sample Date Fluid Condition IFT PF25 D181s D877 PFl00 Water Comment

TG 100200302 No. 2 LTC 05/13/2010 2 43.3 0.007 45.4 25

LTC 100200302 No. 2 LTC 03/06/2009 1 35.6 0.026 48.9 14

TRN 100200302 No. 2 03/06/2009 1 42.4 0.046 40.4 11 LT 8

TRN 100200302 MNo. 2 05/19/2008 1 35.2 0.064 43.6 19

TRN 100200302 No. 2 05/12/2006 39.2 0.069 31.1 24 LT 30

(15 = 100200302 Ne. 2 LTC 12/07/2005 1 48.5 0.027 51.7 15

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

(15 = 100200302 Ne. 2 LTC 10/03/2005 2 39.3 0.057 53.7 27 LT 28

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

TRMN 100200302 No. 2 06/10/2004 1 38.2 0.048 37.5 o LT 32.= 316710 = 57512 > 10 1897 = 20 253 = 50 13 = 100 1

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

TRMN 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

TRMN 100200302 No. 2 12/02/2002 1 39.3 0.035 37.1 2

LTC 100200302 No. 2 LTC 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 €O C02 N2 H2 02 Acetyvlene Ethane Ethylene Methane gg;nbustlble Water Total Gas Comment

(15 = 100200302 MNo. 2 LTC 06/21/2011 321 8 241 85411 25 13059 12 8 23 13 89 22 0.09 LT=32 ; RS=24.5% Repaired LTC Mechanism
LTC 100200302 MNo. 2 LTC 06/16/2011 45 B 714 4041 68288 2527 8079 602 9835 37887 22427 73992 50 47.923 LT=45 ; R5=34.4%

TG 100200302 MNo. 2 LTC 05/02/2011 40 B3 783 3017 72063 1503 5775 554 2208 11909 6988 23945 34 22.849 LT=40 ; R5=28.0%

TRMN 100200302 Mo. 2 05/02/2011 40 1 51 1269 93781 0 12320 10 35 22 118 4 0.123 LT=40 ; R5=3.3%

TG 100200302 MNo. 2 LTC 09/29/2010 G 24 711 76885 66 28256 325 i0 80 33 538 20 0.506 LT=N/A ; RS=N/A

LTC 100200302 No. 2 LTC 08/26/2010 ad 33 697 81607 101 27901 311 12 a7 52 596 31 0.537 LT=N/A ; RS=N/A

TG 100200302 MNo. 2 LTC 07/29/2010 50 G2 35 706 1.0478E+05 217 39806 297 13 86 58 706 35 0.484 LT=50 ; R5=20.2%

(15 = 100200302 Mo. 2 LTC 07/13/2010 42 B3 21 509 73841 161 33114 155 10 59 40 445 S 0.413 LT=42 ; RS=28.3%

Ere 100200302 MNo. 2 LTC 06/28/2010 53 2 11 507 74683 19 32734 14 5 18 10 77 36 0.071 LT=53 ; RS=138.7% ; Processed oil
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Asset Health Score

webpages - LEcsCA-Re

ceSummary - Windows Internet Explorer provided by PSEG

——
L&A o IE, hktp: ffmoszapps . pseg. com)/ sites CMMSAM Wwebpages fLicsC A-ReplaceSummary ., aspix

_1= =]

= s[4 ) < [[29 coo0

[2]-]

| File  Edit  wiew

Fawvorites  Tools  Help

J <7 Favarites J 5.3 # | Home - CMMS Asset Inform...

MET &  PSEG applications Cnline (2 @ PI Coresight 0 Information Central & | CMMS-MOSs & | Consolidated Manager Hom. ..

3

@Webpages—LtcsCF\—RepIaceSummary | I J ﬁ - =~ [T @ Pags ~ Safety ~  Toals - @' =
115 Asset Management =l
MS Asset Management = Webpages = LtcsCA-ReplaceSummary
D PSEG LTC CA-Replacement Summary Report
@ CA Records

Details Division Floc Floc Descr == Equipment Equip Descr Score Person Status

== iCE IPE-CE-NED -T1 # 1 Transformer 000000000010023053 Load Tap Changer Mo action

== CE IPE-CE-S05 -T1 £ 1 Transformer 000000000010503188 Load Tap Changer (URT) - Shirish Patel Awwaiting Main

== EE IFE-CE-SMM -2FM 132-2 Transformer 000000000010023219 Load Tap Changer 132-2 Marlk (o]’

== EE IFE-CE-SMW -T2 £ 2 Transformer 000000000010505774 Load Tap Changer T2 E Lenny Torchia Complete

i P IFE-PA-NRE -T1 £ 1 Transformer 0000000000106378%2 Load Tap Changer E

= ME IPE-ME-SES -2TRH 220-2 Transformer 000000000010509861 Load Tap Changer PHASE 1 E s

== ME IPE-ME-SES -1TRH 220-1 Transformer 000000000010509859 Load Tap Changer E George Arthur Awaiting Main

== PA IPE-PA-BAQ -T40 # 40 Transformer 000000000010542685 Load Tap Changer E George Arthur Mo Action

== =1 IFE-SO-DWVE -T2 # 2 Transformer 000000000010542963 Load Tap Changer _Angela Rothweiler Thru MNeutral

== ME IFE-ME-SBW -ZTRHE 220-2B 000000000010509499 Load Tap Changer 4.5 fngela Rothweiler Thru Meutral

== Pa IPE-PA-WAD -T10 £ 10 Transformer 000000000010542773 Load Tap Changer 4.4

= PA IPE-PA-LEC -T3 £ 3 Transformer 000000000010542721 Load Tap changer 4.4

== CE IPE-CE-SAL -4TRH 220-4 Transformer 000000000010502666 Load Tap Changer 4.4 George Arthur Awaiting Main
== CE IPE-CE-SAL -4TRH 220-4 Transformer 000000000010502666 Load Tap Changer 4.4 George Arthur Awaiting Main
== CE IPE-CE-FRA -T1 #1 Transformer 000000000010671654 Load Tap Changer 4.4
== ZE IPE-CE-SLI -132-5 132-5 Transformer 000000000010023211 Load Tap Changer 132-5 26Kw 4.3 Faul Ok
== ME IPE-ME-SBW -1TRH 220-1 Transformer 000000000010509496 Load Tap Changer 1 A 4.3 GSeorge Ok
KX | _l_I
[pene |_|_|_|_|_|_|J Trusted sites [F5 = [®oowe ~ -
mstartl J =3 & & =] =h I gHom...I Mlcr...I & web.. I | Diskr.. | I
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Asset Health Score — Drill down

wWeb Part Page - Microsoft Internet Explorer - |ﬁ|| x|
J Eile Edik Wi Favorites Tools Help | # |
R - - . . =
@ PSEG LTC CA New Action Algorithm Details Modify Shared Page +
MNameplate -
Cneline Division gzadt:;n Ztation Station Type Floc Descr Equipment Equipment Descr Equipment Type Construction Tear Zerial Mumber Manufacturer Model Mumber
_/‘:ii_ Central SDM DEAMNS = S00-1 Transformer 000000000010505424 Load Tap Changer & (LRS700) E-LTC 1971 D596584 GEMERAL ELECTRIC LRS70O0
Content Editor Web Part x> DeltaX Total Combustible Gas >
B Equiprment Home Page |<I <| >I >||
® wiew and Trend Equipment PI Points Details ApprType Sample Date C©O HZ2 aAcetylene Ethane Ethylene Methane Combustible Gas
B CA LTS Mew Action Algorithm Rules 0= LT 07/27/2009 199 39 37 7 <4 14 jcjuln}
0= LTS 08/11/2009 B6 30 27 z 4 131
Algorithm Factors - = LT 034132009 62 23 17 = 2 3 109
Factor Raw Walue Case value weight % Seoare o= LTS 12/17/2005 55 26 30 3 E ) 123
Detectable Acetylene 10 10 25 2.5 3= LTS D6/26/2005 79 27 25 =z 2 <} 141
Gas Rate of Change 3.67 = 15 0.3 Showing 1 ta 5 of 18
High Total Gas 300 10 z20 2
High wwater 23 a 10 a DeltaX Water -
Low Dielectric 3z.6 o 10 o |<I <I >_I >|I
LTC Operations 34 a 10 a . .
Cetails Apprivpe Sample Date Fluid Temp (<) W ater
LTC THRU MEUTR AL Lu} a i0 a
== LTC 07f27 /2009 =10} 23
CA Score - | LTS 0&/11/2009 55 13
Score mMmaxScore Ranking(%:) Peer Group = LT 031372009 =49 i1s
.8 4.8 100 S C LR == LT 12/17/2008 53 17
== LT Oe/26/2008 [=1=] zZ0
RtTrend - Showing 1 to 5 of 1&
DeltaX Fluid >
[-N-N N ]
Details Apprtype Sample Date Fluid Termp (<) DB77F Dilgle
3= LTC 0771072008 47 .6 32.6
0= LTS 06/13/2002 51.5
== LT 0ss12/2000 55.4
== LTC 057102000 36.1
- LT nFMEM007F =l

|@ Done ,_ ,_ I_ ,_ ,_ |‘d Local i:t:a;et
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SAIFI Industry vs. PSE&G

Industr
Y o

\\
PSE&G™ -m

2007 2008 2009 2010 2011 2012

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

Outcome Opportunity

A device based Rising SAIFI Trends
program are not adequately being
that has optimized

SAIF| reduction and addressed with current

Asset Management

spend Programs
Barriers Solution
Culture Change Leverage opportunities
System upgrades to improve tools
Dedicated personnel for investment
Securing funding prioritization

)

..Will mitigate rising electric distribution SAIFI trends.
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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: iati
g Customers Frequency Remedlat.lon
Interrupted Complexity
Device Health Score provides the basis for an
initial prioritization of potential projects, subject 60% 30% 10%
to further field inspections and cost estimates as .
. e Number of customer e Number of occurrences ¢ Variance of cause
described below. ) ;
interruptions codes
Il. Field Inspection, SAIFI validation and Cost
Estimates: 4 —
SAIFI Benefit Remediation Cost SAIFI Yield
Scope of work assessment in field provides basis Validation Estimate on Investment
for cost estimate and validation of SAIFI benefit. < (Yield Score)
¢ Scope of work assessment by field engineering / asset
Benefits and costs form basis for SAIFI 9 management
Investment Yield calculation and final — SAIFI benefit validation

prioritization of projects. — Remediation cost estimates

OSlsoftt EMEA USERS CONFERENCE 2014 © Copyright 2014 OSlsoft, LLC. 28]



SAIFI Benefit

attained from Incremental Spend

Incremental SAIFI Benefit vs. Cumulative Cost

0.30

0.25 A

|

0.20 1

Incremental SAIFI Benefit
o

0.05 A

Reliability Base Spend plus Incremental Device Approach Spend ($M)

0.00 T T T T
$- $20.0 $40.0 $60.0 $80.0

Cost in $Millions
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Remediation Options Prioritized by SAIFI Yield

SAIFI Yield (SAIFI Benefit/ S Invested)

0.16 T -central 1 = palisades

I - Metro [ =Southern
0.14

0.12

0.1

0.08

0.06

0.04

A1 111 R 1 R
0 A LR L . N e s e e e e e e e .

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

1.00 500
*Weather Day Definition -
1 |Temp>=90
0.90 OR anytwo of the following: 0.84 450
- I' Liquid Precip 078
- Thunderstorms 0 /\ :
0.80 - sustained Wind >= 30 mph 46 400
-Wind Gusts >=35 mph e N — — =
’ 0.69 0.69 —~— QO L m
0.70 +— — 086 350
— /
0.60 300
c
< 0.50 + 250
%]
0.40 035 200
0.30 + 150
0.21
0.20 — 100
48
T —
0.10 r 50
0.00 T T T T T T T T T 0
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

Note: 2012 data is pro-rated based on 5 Year Average

[ Data through 9/30/2012

Overall SAIFI
Weather Days
— — — — Log. (Non-Weather Day SAIFI (Blue Sky))

Non-Weather Day SAIFI (Blue Sky)
— — — — Log. (Weather Days)
— — — — Log. (Weather Day SAIFI)

Weather Day SAIFI
— — — —Log. (Overall SAIF)
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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
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System Visualization
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Vault Summary KVA, Amps and Status

Newark Airport Vault Summary Saasser SISE0T 420.08 FL
MWP status 2601 Amps 2602 Amps 2603 Amps KVA

2801 2602 2603 XFMR KVA  |(FL) AMPS A B c .y B c A B c 2801 2502 2502
Loc 01 Tower Switch House - - - 1500 1804 5T o 52
Loc 02 Terminal C West - - - 2000 2406 960 948 249
Loc 03 Terminal C Middle - - - 2000 2406 1004 906 1033
Loc 04 Terminal C East - - - 2000 2406 718 679 614
Loc 05 Terminal B Morth - - - 2500 3007 694 692 653
Loc 08 Terminal B South - - - 2500 3007 470 510 465
Loc 07 CHRP [ — - 2000 2406 288 0 262

No location #8

Loc 09 Terminal A East - - - 2000 2406 403 400 456
Loc 10 Terminal A West [ - - 2000 2406 548 670 545
Loc 11 Parking Owval = m - 750 202 z8 22 28
Loc 12 Marriott Hotel - - 1500 1804 380 403
Loc 13 Utility Station 197 = = - 750 202 a0 a5 4z
Loc 14 Air Mail Facility m - 750 202 o o
Loc 15 Fuel Farm Weast 196 - - - 750 2902 T2 63 61
Loc 16 Fuel Farm East 196 - - - 1500 1804 56 57 52
Loc 17 Terminal B International - - - 2000 2406 TOE 681 679
Loc 18 Terminal C-3 Bus Room 2 [ - - 2000 2406 576 578 584
Loc 19 Terminal C-3 Bus Room 1 - - - 2000 2406 553 574 539
Loc 20 Parking Garage P-4 - - - 750 202 128 129 143
Loc 21 Terminal A-2 Satellite - - 1000 1203 169 168
Loc 22 FAA Tower - - m 750 202 101 85 79
Loc 23 Parking Garage C - - - 750 s02 144 147 139
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Protector Backfeed

Newark Airport Backfeed Analysis

NVUP status Backiesd Status 2601 Amps 2602 Amps 2603 Amps 2601 Phase Angle 2602 Phase Angle 2602 Phase Angle
2601 2602 2603 2601 2602 2603 A B c & B [+ A B c A B8 c A B C A B [+]
Loc 01 Tower Switch House - = = & O e
Loc 02 Terminal C West = = = ® @& @
Loc 03 Terminal C Middle - = = ® @ o
Loc 04 Terminal C East - = = ® ® @
Loc 05 Terminal B North = = = & ® @O
Loc 06 Terminal B South = = = & ® @
Loc 07 CHRP m = = ® O e
No location #8

Loc 08 Terminal A East = = ® o o
Loc 10 Terminal A \West - = = ® ® o
Loc 11 Parking Oval - = o ® o
Loc 12 Marriott Hotel - = o o

Loc 13 Utility Station 197 = = = ® @ @
Loc 14 Air Mail Facility L = O [ ]
Loc 15 Fuel Farm West 196 = = = & ® @
Loc 16 Fuel Farm East 196 = = = & ® ©®
Lec 17 Terminal B Intematicnal = = = ® @ @
Loc 18 Terminal C-3 Bus Room 2 "= = = & @& @
Loc 18 Terminal C-3 Bus Room 1 = = = @& & @
Loc 20 Parking Garage P-4 - - - & ® @
Loc 21 Terminal A-2 Satellite - - @ )
Loc 22 FAA Tower - = = & O e
Loc 23 Parking Garage C = = = & ©® o
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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
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26KV Underground Network Display

2602
2601 |E T & Jl2e02

®
N

UG crew cut clear
in April 2012
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Transformer Monitoring Program Data Alarms

* Use PI ACE to generate email alarms to Asset Engineers & SMEs
* LTC Tank Temp > Main Top Oil Temp

— Infrared Scan & Oil Sampling

— Inspect Tap Changer (LTC)

- 20 degree difference between actual top oil & winding temperatures and

calculated temperatures
— Validate calibration & cooling

— Inspect Main Tank

OSlsoft. EMEA USERS CONFERENCE 2014 © Copyright 2014 OSlsoft, LLC. 40]



Analytics — Asset Health

«  Condition Assessment Action Algorithms
— Tells us health of the asset today and what needs immediate attention
— Algorithm Data includes
* DGA & Oil Physical Tests & Cooling Performance
» Electrical Tests & Counter & Tap positions
— Prioritization Algorithm
« CA=FI*W1+ F2* W2 + Fn*Wn
— Apply calculations by peer group; Voltage, Class, Types
— Example Groups:
+ 500/345/230/138KV Power Transformer
+ LTC Vacuum Tanks



Analytics — Probability of Failure

*  Currently using Pl ACE to calculate Transformer Loss of Life (LOL) from Pl TMP Data

« Using real-time average hourly temperatures & loads to evaluate Transformer LOL (IEEE C57.91-

2011)
« Calculate average LOL per year and apply to life of Transformer & determine remaining life
* Bringing into Pl the RLOL calculated within the SEL 2414 (1 minute resolution)
— calculates daily rate of loss of life (RLOL, percent loss of life per day) for a 24-hour period
— calculates top-oil temperature
— calculates top-oil rise over ambient temperature
— calculates the ultimate top-oil rise over ambient temperature

— calculates the insulation aging acceleration factor, FAA

OSlsoft. EMEA USERS CONFERENCE 2014 © Copyright 2014 OSlsoft, LLC. 42]



Transformer Loss of Life — historical data

100
|/
.If/\(\ﬁl
1 s
1]} e .
Ay TS T
| pe i )
e/ TR,
ﬂ|inﬁ“ ‘E\
i / Y Y“\Lﬂ
/ V.
T T T T S S S S ST S ST S . S B S
S g2 8 8 2 3 8 8 8 5 5 8 38 &8 2 3 9 g
MR S 3 R A8 55 8 2 2 8 8 8 4 & ]

Top Qil Temp, ° C (measured

3 — 3 Time Aged

—— Avg. (Top Oil Temp)
—— Avg. (Hot Spot Temp)
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LOL Applied to set of TMP Transformers

Floc equip_num Age AvgYearRate LOL TLOL LifeCycle_Age Remaining Life
CE-ADA -T1 10756953 3 0.86856 2.6 60 57
CE-ADA -T2 10620102 8 1.00422 8 60 52
CE-DOR -T1 10748732 3 0.72354 2.2 60 58
CE-DOR -T2 10742202 3 0.02782 0.1 60 60
CE-DOR -T3 10748733 3 0.63067 1.9 60 58
CE-DOR -T4 10742204 3 0.35812 1.1 60 59
CE-GBK -T1 10504123 14 0.01185 0.2 70 70
CE-KIL -T1 10620063 9 0.00222 0 60 60
CE-KIL -T2 10023569 16 0.09834 1.6 70 68
CE-KIL -T3 10730197 4 0.67124 2.7 60 57
CE-KIL -T4 10730198 4 0.17823 0.7 60 59
CE-MEA -T1 10715256 4 0.34214 1.4 60 59
CE-MEA -T2 10636399 8 0.43578 35 60 57
CE-PIE -T1 10504660 27 0.92831 25.1 70 45
CE-PIE -T2 10757823 2 0.00222 0 60 60
CE-POH -T1 10504696 26 0.68752 17.9 70 52
CE-POH -T2 10715739 6 0.67833 4.1 60 56
CE-SBY -1TR 10730193 4 0.68833 2.8 60 57
CE-SBY -2TR 10734226 4 0.12095 0.5 60 60
CE-SBY -3TR 10787671 4 0.52947 2.1 60 58
CE-SMN -2TRH 10766647 2 0.69837 1.4 60 59
CE-SMN -4TRH 10778644 2 0.48373 1 60 59
CE-SPF -T1 10503242 45 0.63298 28.5 80 52
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Analytics — Risk of Fallure

*  Risk Algorithm defines consequence of Transformer failure
*  Uses Asset Health algorithm structure
*  Factors include

— Total CM to Transformer Replacement Cost ratio to determine Replacement, Refurbish,
Repair or Do Nothing

— Environmental Cost to clean up spill based on AECOM substation spill plans which define
+ Transformer oil volume & Containment
+ Surrounding Areas (Residential, Commercial, Industrial)
* Media (Soil, Water, Concrete)

— Spare Availability is key

— Critical Customers feed by Substation
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Analytics — Risk of Failure Continued

— Customer Value of Loss Load

* As aresult of Superstorm Sandy applied UC Berkley Value (to customers) of

Lost Load
« Calculated from

— Outage Duration based on past Transformer failures & Substation

Contingency
— Total count of customer feed from substation
— Cost Per Un-served kWh

— Total Customer Hours Outage Reduction for Residential, Commercial &

Industrial (kwh)
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Transformer Replacement Algorithm

« Currently a Prioritization Algorithm based on
— Asset Health Score
— Asset Age
— Probability of Failure (TLOL)
— Risk Score

* Future

— Currently looking into using MS Excel Solver to optimize Transformer
replacement

— Quantified along two dimensions

* Likelihood of the adverse event happening (Asset & TLOL Score)
- Consequence of the adverse event (Risk Score)
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Pumping Plant Display

EEE N

General Alarm Alarm Override
Nirogen Cylice Pressars
- 1481 GAL [=/[NEYN 2838 GAL [ NI
REGLLATOR

NITROGEN
V2R

Alaim Panel
YNGR LADDER 1A -
MOAT2A
WTT
rd

H Salety

Valve
I e

H N Pressuns

(oN ] e M
Pump
Radlaf

LADDER 1B

E ] wmm 26

247 PS1
WTE
z
Normal
Fump
Redlef

>« To S-1345

East Rutherford Pumping Plant- Main Screen
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Pumping Plant Alarm Panel

HIGH FLUID PRESSURE
5-1345

LOA FLUID PRESSURE
5-1345

HIGH FLUID PRESSURE
R-1344

LOW FLUID PRESSLURE

H-1344

FREQUENTICONTINUOUS
PUMP OPERATION B-1345

CONTINLIOUS PUMP
OPERATION 5-1345

FREGUENTICONTINUGUS
PUMP OPERATION R-1344

CONTINUOLS PUMP
OPERATION R-1344

OSCILLATON
STOPYRESET 5-1345

PUMP FAILURE
5-1345

PUMP FAILURE
R-1344

HIGH TANK FLLUID
LEVEL 5-1345

LOAY TANK FLLID
LEVEL §-1345

HIGH TANK FLUID
LEVEL R-1344

LOW TANK FLUID
LEVEL R-1344

HIGH NITROGEN
PRESSURE IN TANK

POWER TROUBLE
MNORMAL! EMERG

LOW MITROGEN
CYLINDER PRESSLURE

DAYMIGHT STATUS
NIGHT ENABI FD R-1334

FLUID IN MOAT

R-1344 Osc. Stop Bypass
Owerride Switch ON

DAYNIGHT STATUS

8-1345 Osc. Stop Bypass

OSlsoft. EMEA USERS CONFERENCE 2014

S$-1345 Switch Position R-1344 Switch Position

OFF AUTO

HAND

PUMP 1A CONTROL PUMP 1B CONTROL

MASTER MASTER

East Rutherford Pumping Plant- Alarm Screen
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Layer
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Power View Reports in Excel 2013

Critical Substation Asset Risk

Palisades

o 2 S Oskiahg -~ Franktin Lakes
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lains " Linden

oo =
Critical Clas
Fre » Hospital

Park Aidge
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.\Dnhbs Ferry Hart
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<5
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20-30
Critical Classification
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Critical Classification

| Hospral Ufe-Support N Police
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Critical Substation Customer Demographics
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Power Bl for Office 365
Data analysis in the browser

~

£ Sesrch wah Powes 2 QBA

Ottt LLE Tasm S

Power Bl

Festured reports
Substation Energy Demand Big Horn Basin Substation e
Vern Tran Pty Pacer Dtamsem, s

=e=a= Critical Substation Customer Demographics Criticalsubeiation Aeset Rick
Asset Age, yrs. Pafisades
set Age, yrs.

o0

Fira Hospial upport

Asset Maintenance Score

Procucton Report
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Power Bl for Office 365
Data analysis on the tablet

Microsoft Power Bl

Critical Substations

Demand Profile

6:58 A ~
01 aM

Substation Analytics

]

014916 AM £ LIV

S

Critical Substation Customer Demographics

-II-,_ . : [ Asset Age, yrs.

60K o
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a0k
20
o

510 1020 2030
oK
510 10-20 2030 30-40 -40
All Customers Wi W Hospital W Police
Asset Maintenance Score
100
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Power Bl Q&A for Office 365

“Show replacement cost for Senior Care by station name.”

1al Power Bl for Office 365 Preview

<& Show replacement cost for Senior Care by station name.
+* Q & A Show replacement cost and station name, where classification is Senior Care

Back to Power Bl Site

results from Replacement Cost by Station Name

Critical Customers.xisx

SHOW MORE WOODBRIDGE
ALDENE

last modified

WARINANCO
Jan 24, 2014 at 1:26PM

OPEN WORKBOOK FANWOOD
show as MNEW DOVER
table LAFAYETTE ROAD
map MECHANIC STREET
card

line chart RAHWAY
bar chart ROSELLE

SHOW MORE
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Power Bl Q&A for Office 365

“Show number of critical customers by station address by division on map.”

Powver Bl for Office 365 Preview

Back to Power Bl Site

results from
Critical Asset Risk.xdsx

SHOW MORE

last modified

Jan 27, 2014 at 7:14AM
OPEN WORKEOOK

show as

table
map
card
line chart
pie chart

SHOW MORE
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Show no critical customers by station address by division on map.
Show no critical customer, station address, and division as map
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Excel Power Query and Power Bl

H = lsd E Book - Excel TABLE TOOLS = AN AV W
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW ADD-INS POWER QUERY SEARCH Pl DATALIME PIBUILDER POWERPIVOT QUERY DESIGM Curt Hertler,~ -
(=5 — i MmO B
ED Public = n
All O ettt MName Desc <
rganization
J Asset Replacement Cost
Scope From curt] @osisoftpowerbi.onmicrosoft.com, last modified at 12:59 PM. -~
Al - > \/ Substation asset replacement cost. -
Equipment Number Description Type KV Cost Year Station
i 000000000010011314  #1 Transformer Transmission 138-4 1011111465 1999 FED Online Search x
000000000010011315 #2 Transformer Transmission 138-4 1011111465 1999 FED ’
000000000010011216 #3 Transformer Transmission 122-4 1011111465 1999 FED @ | - £ | My Shared o ;
000000000010012505 26Kv Transformer 41F Distribution 26-.48 2888889.9 1990 CFR 4 results
0000000000100123506 26Kv Transformer 31F Distribution 26-.48 28888800 1990 CFR
000000000010012507 26Kv Transformer 21F Distribution 26-.48 2888889.9 1990 CFR - Asset Replacement Cost
000000000010012508 26Kv Transformer 11F Distribution 26-.48 28888800 1990 CFR From curtl gt 12:59 PM.
000000000010013874 # 1 Transformer Distribution 26-4 24444453 2001 IRV ~ Substation asset replacement cost.
000000000010012014 # 1 Transformer Distribution 26-4 24444453 2000 MM ¢ < . .
>pare Assels
< > P
From curt? at 1:09 PM.
11 |CE AVE Columns [< Spare asset inventory at substations.
12 |PA BAO Equipment Mumber, Description, Type, KV, Cost, Year, Station Code, Division, Quantity
13 |pa SBA St Sources - Station Locations
14 |CE BAY —Ete = - Fram curt? at 12:13 PM.
15 |CE SBY @ There sre no data sources for this query. Substation address and GIS Coordinates.
16 [SO BEA —_ - . -
- Critical Service Stations
17 |ME BeE ADD TO WORKSHEET ERiT From curt? at 12:35 PM.
18 |ME SBvV
Substations serving critical customers.
19 |ME BEM oI3 River Dr. Garfield NI 07026 Garfield BELMONT
20 |CE BEN 475 Bennett's Ln. Somerset NJ 08873 Somerset BENNETTS LANE
21 |CE SBL 475 Bennett's Ln. Somerset NJ 08873 Somerset BEMNMETTS LAME SWITCH
22 |PA CBC 450 Paramus Rd. Paramus MNJ 07652 Paramus BERGEM COLLEGE
<« Sheetl | Shee2 | @ [«] ] |
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Q

Questions

Please wait for
the microphone
before asking
your questions

State your
name &

company £ PSEG

We make things work for you.

‘
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Please don’t forget to...

Complete the online survey for
this session Share with your friends

eventmobi.com/emeaucl4d

#UC2014

000
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