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vV%XAVA Condition Based Maintenance
Program to Underground Networks
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VAV

AV Agenda
VA

 About PSE&G

 Problem

 Functional Areas

« Data Collection

* Inside Plant Conditioned Based Maintenance (CBM)
 Benefits of CBM

« Engineering Desktop

« Expanding CBM to Underground Network

y
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- Utility Overview
— New Jersey Based
— Total Assets ~ $14 Billion
— Total Revenue ~ $7 Billion

 Service Territory
— 323 Municipalities
— 70% of New Jersey’s population
— 2.1 million Electric customers
— 1.7 million Gas customers
— 2,600 Square Miles

 Delivery Implementation

PENNST LV ANIA

DELAVARE T @
-

~ 1999 — SAP
— 2000 - OMS, GIS & CAD
SR ~ 2002 - CMMS
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VAV

AV Problem

VA

y

No predictive maintenance program or strategy

Significant liability risk and system outage potential from old equipment

vulnerable to failure

Limited assessment tools for
determining asset condition
Decreasing expertise in both field
maintenance and engineering

No formalized capital spending
program

Asset Information in a variety of
disparate systems

|

‘ Asset Population by Division and Age Class Within Equipment
250
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VAV |
AY Functional Areas of CMMS
VA | .

y « Data Collection and Consolidation

« Diagnostic and Inspection Data <Data Collection>

« Time-series Data

* Relational Data i Raw data
« Maintenance Data

Asset Anal_y_sis and F_{e_por_ting Analysis & ReportD
« Condition & Criticality Assessment
- Equipment Ranking Feedback i Measurement points
 Work Priorization

Maintenance Management Maintenance I\/IanagemeD
« Measurement Points inl

e Work Order Generations

 Maintenance Planning
© Copyright 2011 OSlsoft, LLC A
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AV Consolidate Data
WA

' Distribution SCADA

PI Manual Logger GIS

PORand PPC ~ OP Asset Models SAP-PM
© Copyright 2011 OSlsoft, LLC A
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AY Build Asset Model and Correlate Data in Pl AF

PISYRNINWKAPSES - PI System Explorer -0 ll
Fle Edt Vew Go Tools Help
TR Database [ Query Date ~ [(JBack 0 |H checkin %3 « [2] |3 NewElement = =1 New Attribute ) Search 2
B~ & IPE General | Chid Elemerts Atrbutes | Ports | ersion |
=] Group by: [~ Categary
104 e Ed
G /1 = Name = Value [=
1216
f # | =1 FLOC NUMBER |PE-CE-4D4 T1
1236 e | = cacxiom 12.40
1245
o | =1 INsTCosT 0.30
128G e | =1 INSTALL DATE 1967401 /01
126
1301 # | =1 INsTR-BOOK 114
13802 # | =1 INSUL-SYSTEM 15.00
136
by 7 | =1 Loandnsskw 107.70
156 # | =1 MENUFACTURER WESTINGHDUSE
166G
201 F M WINDING #1 TEMP. |80
216 # | = MODEL NUMBER URT
226
o F MVID KYAR (IN] n
246 &F MVID KR (OUT) D “
256
s & vaD K 5040
30H F MYIOVOLTS 70,184
40H
COMMES F Mva -0.390624
COM-ALY < MvaR 052059
T
& 00000D00010503773 Circit Switcher F rw 223405
00000000001 0503763 Power Transformer &F NITROGEN CYLINDER P... | 500
@ IPECE-ADA-T1 72598 2 Sets Trans Diff Relays - Pri and BU
@ IPECEADAT1  -7259P Trans Diff Rly - Primary (T1) < MITROGEN PRESSURE |2
& IPECEADAT1  -7251 CKT SWR Trip Checks e | = niossrw 3250
i, T M A 7 T T [~
| # | = OLGALLONS 12000.00
-2 Event Frames < FI-HCF Active
£ Library ° Pt Created
- 0 Pt Created =i
P1-0L
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JAVAVAY
VAV

AV Build Al
VA

®% PISYRNINWEKAPSES - PI System Explorer
File Edit Wew Go Tools Help

@ Database [Guery Date ~ |(JBack 0 |H checkIn %2 o [#] | 3 MewElement =1 Mew Attribute

gorithms in Pl AF

=0

5
x

- search - |

5 Elements =

B & NJNWKAPSES ModuleDB

AF-Element-Test

ChMS

- (3 ALGORITHMS

B & C4BREAKER

F CIRCUIT SWATCHERS - ACTION
E- ( GCB 138 7E8KY - ACTION
: [ &ge

F Operations - 12m

1 Operations - Bm
 GCE 26-B3KY - ACTION

CA BREAKER - REPLACEMENT
CA BREAKER - REPLACEMENT - 03
CALTC
CALTC - REPLACEMENT
CALTCH
CA RELAY
CA TRANSFORMER
CA TRANSFORMER - REPLACEMENT
CA TRANSFORMER - REPLACEMENT-OLD =
COUNTERS
CRITICALITY - TRANSFORMERS
LTC THRU NEUTRAL
OH SAIF
- oLD

DEY AND TEST
IFE

4. G CE =l

e e e e gaigegagagegeige

=2 Event Frames

i Library

|

Ganerall Child Elements  Attiibutes IPorls I Versionl

Group by: [ Category

| Filtar o~ |
|i ! E Name 2 Yalue |
rs =] Case
rd =] Database cmms
rd =1 From equiprent
ra =] Multiplier 0.3
F =] select year[getdate(]]-construction_year
v Erinuksq12
r =] Type DB SOL Query
rs =] where equip_num={&EQ Number}

Server
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\VAY
JAV. Calculation Structure
WA

« 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

y
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VAV

AV Run Al

VA

y

gorithms

_f Equipment Condition Assessment Module

File “iew FRecords Help

ME E3

NEENAEE

Peer Group

IModeI 9

Algorithm

Assign ... | IEALTE MODEL 1

Assign .. |

8.41 IPE-S0-CAS-UNIT 1
8.41 IPE-30-SMF -4TRK
7.51 IPE-PA-MAY -T2
7.271 IPE-PA-MAY-T1

T/ IPE-B0-CAZ-UNIT 2
6.7 IPE-PAWAD -T20
6.7 IPE-S0-THO -T1
6.4 IPE-30-THO -T2
6.02 IPE-PAWAD -T10
4.7 IPE-30-5CA-T2

Scores for Individual Factors

EQ Name

| Description | Serial Numb

Score|FLOC
8.41

000000000010542736 Load Tap
00000000001 0520986 Load Tap
000000000010523972 Load Tap
000000000010542731 Load Tap
000000000010542730 Load Tap
000000000010520987 Load Tap
000000000010542776 Load Tap
000000000010524357 Load Tap
000000000010524358 Load Tap
000000000010542773 Load Tap
000000000010523481 Load Tap

Model 2/000000000010542 AD296T

Model 9/000000000010520 A1171

Model S/000000000010527 ALM22811
Model 2/000000000010547 6311166
Maodel 9/000000000010547 6311169
Model 2/000000000010520 A1181%

Model 9/000000000010542 6311168
Model 9/00000000001052: 6311165
Model 3/00000000001052: 6311170
Model 9/000000000010547 6311167
Model 9/000000000010527 WM102315

Factor | RawVaIue| Case| Multiplier| Score| Error | «]
Water Content 44 10 015 14
Ch Costs 10 0.05 0.5
Oil Physical 2 3 017 0.51 ]
Chi Count 0 ] 0.05 0
LTC THRU MEUTRAL 0 2 1 2
LTC Operations 578 10 0.z 2
PM Performance 33 2 0.1 0.2
5
Ready 0711752002 326 PM 4
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\VAV . . .
%X CMMS Save helped avert an in service failure

y

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

DeltaX Total Combustible Gas

L)

Cetails ApprType Sample Date C H2 Lcetylene Ethane Ethylens Methane Combustible Gas
== LT 04/29/2011 56 148 243 2 36 20 525

== LT 02/18/2011 175 14078 19653 761 5789 32735 44729

== LTE 02/16/2011 151 9888 19334 803 5860 3022 40058

= LTC 04/21/2010 280 17598 23836 655 6580 3585
== IETHE a6/25/2009 53 16588 23339 505 5100 3489 49074

Showing 1 to 5 of 23
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\VAY
AV Action and Results
WA

y

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

Inspection showed coking contacts
Assembly cleaned and new contacts installed

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 Faw walue Case Walue Weight 2% Score
Detectable Acetylene -277 lu] 25 lu]
Gasz Rate of Change -631.486 o 15 o
High Total Gas SR o 20 o
High Water 23 o 10 o
Low Drielectric 54.8 a 10 a
LTC Operations 140 lu] 10 lu]
LT THRU MEUTRAL a a 10 a

© Copyright 2011 OSlsoft, LLC A



JAVAVAY

\VAY
A V. CBM Benefits
WA

y

» 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

© Copyright 2011 OSlsoft, LLC A



AV Engineering Desktop Demo

CMMS Asset Information - Engineering Desktop
Home

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

s
fri sat sun mon - tue wed thu fri sat sun
sep sep sep sep sep sep sep sep sep sep
16 17 18 18 20 21 22 23 24 25

2 @
M Sunny P Cloudy P Cloudy Sunny P Cloudy P Cloudy Sct T-Storms Sct T-Storms P Cloudy AM Clouds

68° Jo° 7o° 7o° Jze 7g° 7ge 77e 77e 74e
51° 55° 55° 60° 63° 67° 63° 61° 63° 59°

CMMS Asset Information

B Deltax Gas and Fluid Tests
¥ Relay Work Pricritization
® ESQC System Load

= IPE Equipment Search B Temperature Sensitive Ratings By Circuit & Section

& Mechanical Work Pricritization B Temperature Sensitive Ratings Limiting Components

= IPE Equipment Characteristics

Condi

on Assessment Summary Reports

¥ Transformer Replacment

B L TC NEW Action

¥ OCE Breaker Replacement

¥ OCE Breaker Replacement By

B Transformer & LTC Action Summary
B | TC Replacement

B GCE Breaker Replacement

B GCE Breaker Replacement By Voltage

¥ Transformer Action
B | TC Action B | TC New Action By Peer Group
B Breaker Action B Other Breaker Replacement

B Circuit Switcher Action ltage P Open Transformer/LTC CA Orders

Equipment/Other Reports
¥ LTCs Not Thru Neutral
¥ DeltaX LTC Gas Analysis

B Ca Coeoling Performance Summary

® Deltax High Water Equipment
¥ DeltaX Overdue Gas Tests
® Transformer High Hydrogen

® station Ground Tests By Divisicn
¥ SAP Station List By Division
¥ 5Fg Add Gas Total By FLoc - Statewide

Reports By Division

® Central Mechanical ® Metro Mechanical B palisades Mechanical B Southern Mechanical

B Central Operations B Metro Operations B palisades Operations Southern Operations

Web Capture last updated at 9/16/2011 8:15 AM

Public Service Enterprise Group Inc (US:PEG) - Stock chart, Index ¢

30 10:00 10:30 11:00 11:30 1z:00 12:30 L:on L:z0 ;00

ELN:Y
24,60
3455
2450
3d.45
3440
3435
24.20
34,28
3420
2415
34,10
3405
24,00

Web Capture last

Databases
IFE Mew Egquipment Databasze (MED)
1M Transformer Database
CBM Crders
IPE Breaker Codes
CMMS Documentation & Measures

Other Links

® Information Central
¥ Consolidated Manager

¥ p3EG Cnline Applications
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JAVAVAY
v

Home Documents and

Create Site Settings Help

[AV Summary of Worst Performing LTCs

QO PSEG

CA Records

50
ME
ME
ME
ME
CE
CE
CE
ME
CE
CE
CE
ME
ME
50
50
50
CE
50
CE
50
50
CE
CE
CE
CE

AR EEEEE KRR KRN

-

LTC CA-Action New Summary Report

Details Division Floc

IPE-S50-MAD -T2
IPE-ME-SNW -1TRH
IPE-ME-SNW -1TRH
IPE-ME-SNW -3TRH
IPE-ME-SNW -3TRH
IPE-CE-ADA -T1
IPE-CE-505 -T2
IPE-CE-ADA -T1
IPE-ME-SNW -2TRH
IPE-CE-505 -T2
IPE-CE-BEN -T2
IPE-CE-GBK -T2
IPE-ME-LAU -T1
IPE-ME-SNW -2TRH
IPE-50-BEA -T1
IPE-S0O-LAW -T1
IPE-S0-MAR -T4
IPE-CE-SBR -1TRH

IPE-S0O-5LA -T1LTC 220-1 Transformer Tap Changer

IPE-CE-GSE -1TRH
IPE-S50-LAW -T2
IPE-S0-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

20-4 Transformer

(SR}

20-1 Transformer

# 2 Transformer

P S S

== Equipment Equip Descr

000000000010522665 Load Tap Changer
000000000010510407 LTC/Selector and Transfer 13 Kv
000000000010510410 LTC/Selector and Transfer 26 Kv
000000000010510415 LTC/Selector and Transfer 13 Kv
000000000010510418 LTC/Selector and Transfer 26 Kv
000000000010503781 Load Tap Changer (URT)
000000000010503189 Load Tap Changer (URT)
000000000010503781 Load Tap Changer (URT)
000000000010510413 LTC/Selector and Transfer 26 Kv
000000000010503189 Load Tap Changer (URT)
000000000010503858 Load Tap Changer (URT)
000000000010504122 Load Tap Changer (TC 546)
000000000010507675 Load Tap Changer-Main Tank
000000000010510411 LTC/Selector and Transfer 13 Kv
000000000010520910 Load Tap Changer
000000000010522331 Load Tap Changer
000000000010522900 Load Tap Changer
000000000010505100 Load Tap Changer 220-2 26Kv
000000000010526193 Load Tap Changer SEL 220-1
000000000010501563 Load Tap Changer
000000000010522332 Load Tap Changer
000000000010522897 Load Tap Changer
000000000010540523 Load Tap Changer (UTT-A)
000000000010502666 Load Tap Changer
000000000010502835 Load Tap Changer
000000000010504695 Load Tap Changer (UVT)

Score Person

Marl-c Stoughton
_Paul Marakinyo
_Paul Morakinyo
_Paul Maorakinyo
_Paul Morakinyo
PRl shirish Patel
EMark Stoughton
PRl shivish Patel
4.05 [EEREE oK

_ Mark Stoughten  Awaiting Maint.
_Mark Stoughton
O
_George Arthur
_Don Fallon
_Geoge Arthur
O

O

3.5 Marlc

Status
Awaiting Maint.
No Action
Awaiting Maint.
No Action
Awaiting Maint.

Awaiting Maint.

Awaiting Maint.

Awaiting Maint.
Pending Action

Awaiting Maint.

Bending Action

3.5 Angela Rothweiler Awaiting Maint.

3.25  Mark Bending Action

3.25 No Action

3.25 NA Awaiting Maint. Results
3.25

3

3

3 Don Fallon 2010 Replacment

- I T Y R P

Awaiting Maint. Results

Awaiting Maint. Results

Manufacturer Type
WESTINGHOUSE uTTA
WESTINGHOUSE URTZ2
WESTINGHCUSE URT2
WESTINGHOUSE URTZ2

WESTINGHOUSE URT
WESTINGHOUSE URT
WESTINGHOUSE URT
WESTINGHOUSE URT
WESTINGHOUSE URT2
WESTINGHOUSE URT
WESTINGHOUSE URT
FEDERAL PACIFIC TCS546
WESTINGHOUSE uTT

WESTINGHOUSE URT2
FEDERAL PACIFIC TC546
WESTINGHOUSE UTTA
GENERAL ELECTRIC LRTG5
MCLONEY SRTMHD
MOLONEY SRTMHD

WESTINGHOUSE UTH
FEDERAL PACIFIC TC546
GENERAL ELECTRIC LRTS5
WESTINGHOUSE uTTA
PENNSYLVANIA 3584
GENERAL ELECTRIC LRS00
WESTINGHOUSE T

ApprType

LTC
TS
TS
TS
TS
55
55
TS
TS
TS
TS
LTC
LTC
TS
LTC
LTC
LTC
15
55
15
LTC
LTC
LTC
55
LTC
Gz

Serial
MNumber

RBP39133
7001829-13
7001829-26
6537551-13
6537551-26
RARGE902
6594649
RARGE902
6537553-26
65994649
RARG6905
502362
UGP50682
6537553-13
502222
RBP39131
F961854B
P670632
P680443
7001753
501092
D596044
UGP50673
C0407351
D572025
SLM54093

Mot
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VAV
AY SME Knowledge of Asset
}VA

Home Documents and Lists Create Site Settings Help Up to PSE&G Delivery
© PSEG Condition Assessment Remarks/Comments Modify Shared Page
Al ) N B al
* PSEG
W
CA Comments -
Date Comment Person Status Due Date
07/23/2008 Request new sample Paul iilt-:g:-.ng 08/23/2008
09/03/2008 New Sample in Delta X on Aug 7, 2008 - Score on Sept 1 was 0 (New Algorithm) Paul (o]'4
10/08/2008 Request physical sample for the TS and 55 George :f:lt-:g:-lng 11/08/2008
12/13/2008 Reviewed moisture and based on the last fluid sample it was determined that its moisture reading was ol. Reading was 34 for fluid sample. George oK 01/13/2009
01/12/2009 New Fluid Data in Delta X for TS on 10/15/2008 George E:sﬁ; 01/13/2009
01/15/2009 New Sample generated a score of 1.9 in January of 2009 which is acceptable. George (o]'4
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 iigg:_lng
08/12/2010 AR: Review all data prior to refurbishment and plan action Don Fallon iigg:_lng
07/23/2011 AR: Division (Mike Duffy) checked the Newark Sw 13 & 26K\ CMV's on 7/23/11. Techs tell him they are functioning correctly. :ELrl’lakinyo No Action 01/01/1900
07/23/2011 éﬁ;lbtzisﬂszﬂgizi;;: égc&k ?nﬁf:ﬁgél:langers 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 IE:IEéLrl’lakinyo No Action 01/01/1500
07/23/2011 ?glévli‘ll%gasgiks.s are not a problem, on the top of the list becuasze tanks where drained and cleaned last year and gases where close to 0; gas rate of change iz high because of thiz. All ;EéLrl’lakinyo No Action 01/01/1900
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Home Documents and Lists Create te Settings Help Up to PSE&G Delivery
O PSEG LTC CA New Action Algcrithm Details Modify Shared Page
Nameplate -
Oneline  Division Station Code Station Station Type Floc Descr Equipment Equipment Descr Equipment Type Construction Year Serial Number Manufacturer Madel Number
’)i(’ Southern MAD MAFLE SHADE H # 2 Transformer 000000000010522665 Load Tap Changer ErE 1973 RBP39133 WESTINGHOUSE UTTA
Content Editor Web Part v DeltaX Total Combustible Gas x
B Equipment Home Page ﬁl ﬂ ﬂ i||
B sap Order Details Details  ApprType  Sample Date CO H2 Acetylene Ethane Ethylene Methane Combustible Gas
® viiew and Trend Equipment PI Points O LTC 09/14/2011 806 6271 7047 13655 63538 19469 1.1084E+05
B CALTC New Action Algorithm Rules = (7= 08/26/2011 909 1579 1927 13739 69662 20454 1.0871E+05
¥ CA Comment History o= LTE 08/10/2011 792 3514 2185 11892 66163 23443 1.0799E+05
= (7= 06/28/2011 972 2414 1391 7082 36359 13104 61322
Algorithm Factors M = LTC 06/22/2011 887 2618 1223 6725 34789 12999 55241
Factor Raw Value Case Value Weight % Score Showing 1 to 5 of 25
Detectable Acetylene i8 10 25 2.5
Gas Rate of Change 1085.28 10 15 1.5 DeltaX Water =
High Total Gas 107933 10 20 2 = = B E
High Water 72 7 10 0.7 Details Apprtype Sample Date Fluid Temp (C) Water
Low Die\ect!'i: 43.1 ] 10 1} .y Lo 09/14/2011 g _
LTC Cperations 1829 0 10 o o = 08/26/2011 .
LTC THRU NEUTRAL 0 a 10 0
< LTC 08/10/2011
CA Score - o LT 05/28/2011 43 —
Score maxScore Ranking(%:) Peer Group = LTC 06/22/2011 47 75
6.7 6.7 100 TS+LTC Showing 1 to 5 of 25
RtTrend - DeltaX Fluid -
. IH B B B
Details Apprtype Sample Date Fluid Temp (C) Da77 D1816
0= ST 09/14/2011 54 31.4
0= ST 07/09/2007 48.1
0= ST 07/02/2007 48.1
0= ST 08/25/1999 48.3
0= ST 08/25/1999 50
Showing 1to 5 of 7 LI
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' Home Documents and Lists Create Site Settings

O PSEG DeltaX Diagnostic Data

Mameplate

Location Designation Equipment Serial_Mum Equipment Type Manufacturer Year Model Rated Kv

COXS CORNER No. 2 LTC 100200302 100200302 LTC 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 Condition IFT PF25 Di816 D877 PFL00 Water Comment

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

LTe 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 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 0.069 3.1 24 LT 30

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

LTe 100200302 No. 2 LTC 10/17/2005 2 48.5 0.027 s0 21 LT 20

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

LTe 100200302 No. 2 LTC 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 9 LT 32.> 3 16710 > 57512 > 10 1897 > 20 253 > 50 13 > 100 1

LTe 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 0.032 331 30 [
LTe 100200302 No. 2 LTC 12/02/2002 1 39.2 0.038 53.6 3

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

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

TRN 100200302 MNo. 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 (€) Equipment Condtion €0 CO2 N2 H2 02 Acetylene Ethane Ethylene Methane ggg'lbust\ble Water Total Gas Comment Samp
LTc 100200302 No. 2 LTC  06/21/2011 321 8 241 85411 25 13059 12 8 23 13 89 22 0.09 LT=32 ; R5=24.5% Repaired LTC Machanism MARK
LTe 100200302 No. 2 LTC  06/16/2011 asPH :: +0<: 55288 2527 8079 602 9835 37887 22427  [ECCPY S0 47.923  LT=45; RS=34.4% ED F
LTe 100200302 No. 2 LTC  05/02/2011 40 PN = 017 72063 1503 5775554 2208 11909 6988 23945 34 22.84%  LT=40; RS=28.0% CURT
TRN 100200302 No. 2 05/02/2011 40 1 S1 1269 93781 0 12320 10 3s 22 118 4 0.123 LT=40 ; RS=3.3% CURT
LTe 100200302 No. 2 LTC  09/29/2010 M - i1 58S £6 28256 325 10 20 33 538 20 0.508 LT=N/A ; RS=N/A ED F
LTe 100200302 No. 2 LTC  08/26/2010 M :: o7 cis07 101 27901 311 12 a7 =2 S35 31 0.537 LT=N/A ; RS=N/A ED F
LTe 100200302 No. 2 LTC ~ 07/29/2010 sof N -5 0c 104786405 217 39806 297 13 86 58 706 35 D.484 LT=50 ; RS=20.2% ED F
LTe 100200302 No. 2LTC  07/13/2010 2 :: s 73841 161 33114 155 10 53 40 445 37 D.413 LT=42 ; RS=28.3% ED F
LTc 100200302 No. 2 LTC  06/28/2010 532 11 507 74683 19 32734 14 s 18 10 77 36 0.071 LT=53 ; RS=18.7% ; Processed oil cum;l
o _— —_— i .
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BE NEWARE_UG_v01

%X Expanding CMMS to 26kv Underground Networks

‘. PSJc(; | NEWARK ATRPORT BREAKER 3 Bgon 41
—METRO DIVISTON— - UNDERGROUND - : —

SUMMARY . fe E
: CONTROL

RTU P Fas TOWER : - Fe kR iy
. ¥ : : Loc.1

R

WE
S5E #2

TERM B
THTERNATIONAL
LoC. 17

NEWARK ATRPORT
d 5Ky SYSTEM

UTILITY
STATION
Loc.13

ALL CIRCUITS
2601 CIRCUIT p
2602 CIRCUIT
2603 CIRCUIT

3:/_/‘ TERM A-2
| SATTELITE
LoC. 21

CIRCUITS:
2601 - 2602 - 2603 -
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JAVAVAY

VAV _
AY Benefits
WA

y

Provides system visibility

Provides control and indication
|dentifies fault location

Provide pattern recognition for fault types

Provides Condition Assessment for transformers and network
protector

Remote access to network relays for settings and validation.
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JAVAVAY

%' Phil h
I10SO
Vo pny
y * Install redundant fiber communications to all vaults

» |nstall sensors in all man-holes
— Detecting water
— Fault detection
« Design and replace all network relays
— Microprocessor relays
— Dual ported for remote setting changes.
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VAV |
AV Installation
VA
y « Completed 5 Networks
— Newark Airport
— Newark Downtown
— Paterson
— Trenton

— New Brunswick
* Length of Project was 2 years
* |nstalled 213 new Remote Terminal Units

» Integrated 441 pieces of equipment (transformers, protectors and
relays)

* Installed 200,000’ or 38 miles of fiber
 Created close to 40k new PI Points
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\VAV L
AY Pl ACE Notifications/Alarms
WA

« Understand data before building CBM algorithms
» Learn data through notifications and alarms

« Current Pl ACE Noaotifications sent to Engineers
— Protectors Excessive Operations > 50 ops/week
— KVA 100% of nameplate ratings
— Protector Temperatures > 120° C
— Transformer Pressure Drop > 2 PSI
— Protector Case Pressure Drop > 3 PSI

— Failed to operate — new alarm created in relay to eliminate nuisance
alarms; breaker is open and relay calling for a close gets no response in
5 seconds alarm is triggered

— Fault Detector
* Notification and Alarm summaries are emailed to engineers
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VAV |
AV Pl ProcessBook Displays
VA

y « Summary & Calculation Displays

— Protector Backfeed Pl Calculations
— Vault Summary
— KVA Summary
» Displays reside in sharepoint
— Accessible via the Pl TreeView web part
— Displayed in Pl Graphic web part
« Eliminate need to have process book on installed on engineers
desktop
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%X Vault Summary KVA, Amps and Status
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VAV

/A V. Questions
WA

y

Angela.Rothweiler@PSEG.com
973-303-8899
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Thank you




