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Asset Strategy Processes

PSE&G Centralized Maintenance Management System (CMMS)
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Metric Driven Reliability

Focused Investment to
achieve measurable

Improvements in
[0aA reliability  |BA&

- DATA




Why Asset Management?

Substation O&M Savings

Short Term Opportunities

Failure Avoidance

$ ($ Million)

1 Maintenance Efficiencies

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

m Maintenance Efficencies = Failure Avoidance m Short term Opportunites

Years
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Asset Strategy Process

Collect and . . .
: * Diagnostic/Inspection
Centralize Data g P @ollection

Transform data

into Actionable | Information i

Analysis & Reporting

Condition Based
Maintenance i

SAIFI
Optimization

Vi

Drive Results

S Notifications
Criticality M

Drive Results
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Integrated Systems for Success

~— N Condition Based

v Maintenance /\
)
O ol | sap i
Service Assurance (Outage
and Equipment Financials Ma nagement)
Analysis Information Materials Mgt
| Assetregistry
— Work Management (Crew

Jobs Creation
Material

Management)

Inspection Data
Diagnostic Data

Wireless Communications

T shsts Graphic Information
(o] ompietion
(AM/FM)
N . .
o1 CAD Suet Decision Support (Data
ystem i ici
ohorod oo driven decisions)
Scheduling
Dispatching Wireless
Network

+ Systems
+ Process
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Correlation of information

Transmission SCADA  Asset Inspections Electrical Tests
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Transformer Loads

Gas Analysis
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Assessing Asset Condition

Assessing
Asset Condition

@@ os:

Underground

Network
Reliability

Substation
Reliability

Circuits
SAIFI

Dynamic Transformer Visibility
Monitoring Monitoring
Transformers Poorest . Advanced

Performing Loop

Breakers/Relays
Y Devices (PPD) Scheme (ALS)
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CA Replacement Score

T

'|§|"‘x||699 le

-

@ | £ | http://mossapps.pseg.com/sites/CMMSAM/ Webpages/TransformerCA-ReplacementSummarnyMewAll.aspx

o

p |

@ ‘Webpages - TransformerCA-ReplacementSummaryMewAll - Windows Internet Explorer provided by PSEG

File Edit View Favorites Tools Help

Bing g | CMMS-MOSS g | Consolidated Manager H... QInformat\on Central

¢ Favorites | 5% | Onelines » MET g PICoresight . PSEG - Home g PSEG Applications Online ... g | PSEG Applications Online

|@Webpage;-Tran:formErCA-RepIa:ementSumm... | | ﬁ = ~ = @a ~ Page~ Safety~ Tools~= ®'

CMMS Asset Management > Webpages > TransformerCA-ReplacementSummaryMewAll -
O PSEG Transformer CA-Replacement Summary
[ Filter By TRF Repl Year |
@ CA Records
Station Equipment Descr Floc FDescr Equip_Type Score score_dw Business_Area Manufacturer Model # Ser =
FANWOOD 000000000010501328 Power Transformer T1 IPE-CE-FAW -T1 # 1 Transformer E-TRF-TRF  5.28 7.65 Transmission MCGRAW EDISOMN 550C C0¢
WEST ORANGE SW 000000000010511005 Power Transformer Phase 1 IPE-ME-SWO -132-3 132-3 Transformer E-TRF-TRF 4.86 7.04 Transmission GENERAL ELECTRIC No LTC M1(
LEONIA 000000000010516019 Power Transformer IPE-PA-LEQ -T3 # 3 Transformer E-TRF-TRF  4.86 7.04 Transmission GENERAL ELECTRIC LRT&S5 F9g
ALDENE SWITCH 000000000010502675 Power Transformer IPE-CE-SAL -4TRH 220-4 Transformer E-TRF-TRF 4.564 6.72 Transmission  PENNSYLWANIA 394 C0¢
ESSEX SW 000000000010629096 Power Transformer Phase 2 [PE-ME-SES -132-1 132-1 Transformer E-TRF-TRF 4.34 6.29 Transmissicn GE PROLEC Mo LTC G1i
BERGEN POINT 000000000010513559 Power Transformer IPE-PA-BER -T2 # 2 Transformer E-TRF-TRF  4.34 6.29 Distribution GENERAL ELECTRIC No LTC M1g
ESSEX SW 000000000010629097 Power Transformer Phase 3 [PE-ME-SES -132-1 132-1 Transformer E-TRF-TRF 4.34 6.29 Transmissicn GE PROLEC Mo LTC G1i
ARCOLA 000000000010514731 Power Transformer IPE-PA-ARC -T2 # 2 Transformer E-TRF-TRF  4.31 6.25 Distribution ALLIS CHALMERS No LTC 29C
ORANGE VALLEY 000000000010508613 Power Transformer IPE-ME-ORA -T2 # 2 Transformer E-TRF-TRF 4.3 6.23 Distribution PENNSYLVANIA No LTC 395
ORANGE VALLEY 000000000010508615 Power Transformer IPE-ME-ORA -T4 # 4 Transformer E-TRF-TRF 4.3 6.23 Distribution PENNSYLWVANIA No LTC 395
FAIRLAWN SW 000000000010510105 Power Transformer 550 MVA  IPE-ME-SFL -4TRH 220-1 Transformer E-TRF-TRF 4.18 6.06 Transmission GENERAL ELECTRIC LRT500 M1
HOMESTEAD 000000000010515813 Power Transformer IPE-PA-HOM -T3 # 3 Transformer E-TRF-TRF 4.1 _Transmissicm WESTINGHOUSE uvT SLM
THIRD STREET 000000000010517808 Power Transformer IPE-PA-THR -T2 # 2 Transformer E-TRF-TRF 4.1 Distribution ALLIS CHALMERS No LTC 247
WARINANCO 000000000010503648 Power Transformer IPE-CE-WAN -T1 # 1 Transformer E-TRF-TRF  4.06 _Transmissicm GENERAL ELECTRIC LRT&S5 Gat
CULVER AVENUE 000000000010514074 Power Transformer IPE-PA-CUL -UNIT4 4002 E-TRF-UNT 4.06 _ Distribution GENERAL ELECTRIC LRT48 B5:
SCOTCH PLAINS 000000000010505226 3MVA Mobil Substation (M-8) [PE-CE-SCO -MU26/4 Mobile Unit 26/4Kwv E-TRF-MBL 3.94 _ Distribution GENERAL ELECTRIC LRT148 C6!
EAST RIVERTON 000000000010521695 Unit Transformer IPE-S0-EAR -UNIT 2 # 2 Transformer/4002 E-TRF-UNT 3.92 _ Distribution ALLIS CHALMERS TLE 282
HARRISON 000000000010515625 Power Transformer IPE-PA-HAR -T2 # 2 Transformer E-TRF-TRF  3.92 _ Distribution ALLIS CHALMERS No LTC 31t
SADDLE BROOK 000000000010516908 Power Transformer IPE-PA-SAD -T4 # 4 Transformer E-TRF-TRF  3.91 _ Transmission GENERAL ELECTRIC LRT&S Fo6
HAWTHORNE 000000000010507135 Power Transformer IPE-ME-HAW -T1 # 1 Transformer E-TRF-TRF  3.88 Distribution WESTINGHOUSE No LTC 89S
UNION 000000000010503538 Power Transformer T2 IPE-CE-UN -T2 # 2 Transformer E-TRF-TRF 3.88 _ Distribution ALLIS CHALMERS No LTC 30E
EAST ORANGE 000000000010506753 Power Transformer IPE-ME-EAQ -T4 # 4 Transformer E-TRF-TRF  3.88 _ Distribution PENNSYLVANIA S550HRV ol
WEST ORANGE SW 000000000010511008 Power Transformer Phase 1 IPE-ME-SWO -132-4 132-4 Transformer E-TRF-TRF 3.88 _Transmissicm GENERAL ELECTRIC No LTC M1l
CENTRAL AVE 000000000010034808 Power Transformer IPE-ME-CET -T1 # 1 Transformer E-TRF-TRF  3.88 Distribution WIRGINIA TRANSFORMER No LTC 455
BLOOMFIELD 000000000010506093 Power Transformer IPE-ME-BLO -T3 # 3 Transformer E-TRF-TRF  3.88 _ Distribution GENERAL ELECTRIC No LTC M1e
+ | METIICHER SWTTEH [aluTululalalalalaluhl n77£!¢:;:| Drurar Trancfarmar 223N/EK: TDE.CFE- QMM _ATDH 2N-A Trancfarmar F.TDF.TDF 2 as Tramemiccinn HWVIIRDAT TI 2110 '1:\1

+/ Trusted sites | Protected Mede: Off

da v ®100%

<
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Asset Health

what should we fix next?

Web NewBvPG - Wind 5 " —
é p ¥ yPG - Internet Explorer provided by EYZE - ‘m —
% :/fmaossapps.pseg.com/sites/CMMSAM/Webpages/LtcCA-ActionSummaryMewByP G.aspx v| 2] |‘,‘ A | ‘ Google

File Edit View Favorites Tools Help

NET & | PI Coresight ’ PSEG - Home @ | PSEG Applications Online ... @] PSEG Applications Online

- v 2] g v Pagev Safetyv Toolsv @

< Favorites ‘ 9% | Onelines = Bing & CMMS-MOSS & Consolidated Manager H... 4 Information Central

| & Webpages - LtcCA-ActionSummaryNewByPG ‘_|

O

L =

CA LTC New Action Algorithm ~
stails Division Floc Floc Descr == Equipment Equip Descr Score Person Status Manufacturer Serial Numk
= ME IPE-ME-SNW -1TRH 132-1 Transformer 000000000010510407 LTC/Selector and Transfer 13 Kv PekirfAngie Follow-up WESTINGHOUSE 7001829
= ME IPE-ME-SNW -1TRH 132-1 Transformer 000000000010510410 LTC/Selector and Transfer 26 Kv PekirfAngie Follow-up WESTINGHOUSE 7001829
= ME IPE-ME-SAT -1TRH 220-1 Transformer 000000000010046204 Load Tap Changer PHASE 1 Ok ALSTOM 1113022 ]
= ME IPE-ME-SAT -1TRH  220-1 Transformer 000000000010046204 Load Tap Changer PHASE 1 Ok ALSTOM 1113022
= ME IPE-ME-SAT -1TRH 220-1 Transformer 000000000010046205 Load Tap Changer PHASE 2 OK ALSTOM 1113022
= ME IPE-ME-SAT -1TRH 220-1 Transformer 000000000010046205 Load Tap Changer PHASE 2 oK ALSTOM 1113022
= ME IPE-ME-SAT -1TRH 220-1 Transformer 000000000010046206 Load Tap Changer PHASE 3 Ok ALSTOM 1113022
= ME IPE-ME-SAT -1TRH  220-1 Transformer 000000000010046206 Load Tap Changer PHASE 3 Ok ALSTOM 1113022 =
= CE IPE-CE-GSE -21G 26-2 Transformers 000000000010501561 Load Tap Changer 3 Angie Rothweiler Follow-up GENERAL ELECTRIC 8285145
= CE IPE-CE-SAL -4TRH  220-4 Transformer 000000000010502666 Load Tap Changer 3 Angie Rothweiler Follow-up PENMNSYLWVANIA C0407351
= ME IPE-ME-SES -1PAR  #1 Phase Angle Regulator (PAR) 000000000010661154 Load Tap Changer- Exciter 3 Pekir Joseph Follow-up ELIN 1724756
= CE IPE-CE-GSE -132-7 132-7 Transformer 000000000010501565 Load Tap Changer 2.5 shirish Patel Awaiting Maint. Results WESTINGHOUSE 7000445
= =E IPE-CE-SMN -2PM 132-2 Transformer 000000000010023219 Load Tap Changer 132-2 2.5 Mark Ok WESTINGHOUSE ©£534460
= ME IPE-ME-SNW -2TRH 132-2 Transformer 000000000010510411 LTC/Selector and Transfer 13 Kv 2.35 Don OK - follow-up WESTINGHOUSE 6537553 |
= ME IPE-ME-SNW -2TRH 132-2 Transformer 000000000010510413 LTC/Selector and Transfer 26 Kv 2.35 Don OK - follow-up WESTINGHOUSE 6537553
= ME IPE-ME-SNW -3TRH 132-3 Transformer 000000000010510415 LTC/Selector and Transfer 13 Kv 2.25 Don OK - follow-up WESTINGHOUSE 6537551
= ME IPE-ME-SNW -3TRH 132-3 Transformer 000000000010510418 LTC/Selector and Transfer 26 Kv 2.25 Don OK - follow-up WESTINGHOUSE 6537551
= CE IPE-CE-GSE -31G 26-3 Transformer 000000000010023775 Load Tap Changer 2.15 Shirish Patel Mo Action GENERAL ELECTRIC 8285144
= CE IPE-CE-5LI -132-5 132-5 Transformer 000000000010023211 Load Tap Changer 132-5 26Kv 2.1 Pekir Joseph Ownership Follow up  WESTINGHOUSE 6532766
= CE IPE-CE-SMN -1PM 132-1 Transformer 000000000010023218 Load Tap Changer 132-1 2.1 Don Fallon Mo action WESTINGHOUSE 6534461
= CE IPE-CE-S0S -T1 # 1 Transformer 000000000010503188 Load Tap Changer (URT) 2.1 Shirish Patel Awaiting Maint. Results WESTINGHOUSE 6994648
= CE IPE-CE-505 -T2 # 2 Transformer 000000000010503189 Load Tap Changer (URT) 2.1 John Wilson Awaiting Maint. WESTINGHOUSE 6954649
= ME IPE-ME-HAW -T2 # 2 Transformer 000000000010507132 Load Tap Changer 2.1 George Arthur Awaiting Maint. Results WESTINGHOUSE 6994647
= CE IPE-CE-BEN -T1 # 1 Transformer 000000000010503857 Load Tap Changer (URT) 2 Lenny Ok WESTINGHOUSE RARBG6904
= =E IPE-CE-SBB -1TRX 500-1 Transformer 000000000010047625 Load Tap Changer A 2 Mark Ok SMIT 220826
= CE IPE-CE-S5BB -2TRX 500-2 Transformer 000000000010621128 Load Tap Changer A 2 George Meeds Review WA TECH 15T 50240
= CE IPE-CE-SBE -2TRX 500-2 Transformer 000000000010621129 Load Tap Changer B 2 George Needs Review WA TECH IST 50239
= CE IPE-CE-S5BB -2TRX 500-2 Transformer 000000000010621130 Load Tap Changer C 2 George Needs Review VA TECH IST 50237
= CE IPE-CE-SBB -3TRX 500-3 Transformer 000000000010608858 Load Tap Changer B 2 Mark Stoughton  Pending Action SMIT 220968
= CE IPE-CE-SBB -3TRX 500-3 Transformer 00000000001060885%9 Load Tap Changer C 2 Mark Stoughton  No Action SMIT 220570 -
« [ i | 2
/" Trusted sites | Protected Mode: Off da v ®100% v
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Benefits Breakdown

These annual expenditures protect $20.5 B of inside plant assets and

Capital Rep.

10-20% Overall Reduction

Failures

Capital Rep

/]

Failures

Corrective

Note:

[llustration depicts overall
changes in maintenance
investment strategy.

Maintenance Corrective

Maintenance

Condition Based
Preventive
Maintenance

Preventive
Maintenance Based
Preventive
Maintenance
Historical Today
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Assessing Asset Condition

Assessing
Asset Condition

(@ os

Underground

qu§tat|on Network
Reliability Circuits e 5
_ >AlF Visibility
Dynamic Transformer o
o Monitoring
Monitoring Advanced
Poorest
Transformers . Loop
Performing

Breakers/Relays Scheme (ALS)

Devices (PPD)

© Copyright 2016 OSlsoft, LLC




Traditional 13 kV Recloser Loop
Scheme

COR 8023 COR 8032

! Fdr #1 Tie Fdr #1 !
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Advance Loop Scheme (ALS)

COR 8023

451S

451S |

1 651R

651R

————— 651R

————— 651R

651R

———- 651R

————— 651R

C

OR 8032

© Copyright 2016 OSlsoft, LLC



Reliability Benefits

Innovations Current System Modernized Grid
Customer Average 1500 Average 500
Segmentation customers Impacted Customers Impacted

per outage

per outage

Single Phase Tripping

Not Implemented

Average 1500
customers Impacted
per outage

Average 167 single
phase customers
impacted per outage

Make Before Break

Momentary Interruption
30-60 seconds

No Momentary
Interruptions
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SAIFI Improvements

Options Cost
Traditional Approach

Trim tree’s, replace equipment

S6 - 12 M per loop

Smart Grid Technology

Limit risk, add communications (fiber), and
leverage technology

S2 -4 M per loop

Both options produce similar SAIFI results for the first year

© Copyright 2016 OSlsoft, LLC



Enhancements to SAIFI assessment
and asset management programs...

Opportunity
Outcome Rising SAIFI Trends
A device based
are not adequately

program

o being
that has opt!mlzed addressed with
SAIFI reduction and
spend current
Asset Management
Programs

Solution

Barriers
Leverage

Culture Change 2.
opportunities
System upgrades to improve tools
Dedicated personnel P

_ ) for investment
Securing funding b prioritization

...will mitigate rising electric distribution SAIFI trends

© Copyright 2016 OSlsoft, LLC




Poorest Performing Device Program

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

r
I. Incident Evaluator Algorithm:
Customers L.
Device Health Score provides the Interrupted HE R Remedla.tlon
basis for an initial prioritization of < Complexity
potential projects, subject to 60% 30%
further field inspections and cost ° 10%
estimates as described below. ¢ Number of
customer * Number of ¢ Variance of cause
\_ interruptions occurrences codes
Il. Field Inspection, SAIFI e
validation and Cost Estimates: . -
SAIFI Benefit Remediation Cost on Investment
Scope of work assessment in field Validation Estimate (Yield Score)

provides basis for cost estimate <

and validation of SAIFI benefit. * Scope of work assessment by field engineering /

asset management
Benefits and costs form basis for _ SAIFI benefit validation
SAIFI Investment Yield calculation q
and final prioritization of projects.

— Remediation cost estimates

© Copyright 2016 OSlsoft, LLC




SAIFI Benefit attained from Incremental Spend

Incremental SAIFI Benefit vs. Cumulative Cost

Incremental SAIFI Benefit

0.30

0.25 A

0.20 A

0.15 A

0.10 A

Spend-{$i)

0.05 A

e

0.00

$20.0

$40.0

$60.0

$80.0
Cost in $Millions

$100.0

$120.0

$140.0
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Remediation Options Prioritized by SAIFI Yield

[ =central [__] =Palisades

SAIFI Yield (SAIFI Benefit/ S Invested)
I =Metro [ = Southern

0.16

0.14

0.12

0.1

0.08

0.06 ——

0.04

A 1010 A
0 A L A

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

Yield (SAIFI/$Million Invested
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Assessing Asset Condition

Assessing
Asset Condition

(@ os

Undergroundt

Network
Reliability

Substation
Reliability

Circuits
SAIFI

Dynamic Transformer Visibility
Monitoring Monitoring
Transformers Poorest _ Advanced

Performing Loop

Breakers/Relays
Y Devices (PPD) Scheme (ALS)
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Networking Monitoring System (NMS)

restoration time for underground cables.
(Sensor identify location of failures)

e Pattern recognition to determine type of fault.
to all key underground network assets

« Consolidated asset inspection, test and
maintenance data

base for comparative
analysis
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System Visualization

Spot Network 27T/480 NWP Status XFMR  I{FL) 2601 Amps 2602 Amps 2802 Amps KA 0
Street Name Customer / Landmark 2601 2602 2603 KVA  AMPS B & A B [+ A B c 2601 2602 2603
Easton Ave clo Somerset St Rutgers Student Housing ] - 1500 1805 203 245
2 George St wio Albany St Golden Triangle - ] - 1500 1805 322 336 335
3A Parking Area J& J J & J Headquarters - = 2000 2406 s 28
38 Parking Area J & J J & J Headquarters - - 2000 2406 334 343
French St UMDNJ - - m 1500 1805 w2 S0 e
5§ Church St 120 Albany St - - 750 902 o 208
6A  Burnett St Hyatt Regency - - 1500 1805 135 121
6B Burnett St Hyatt Regency - - 500 G0z 13 103
Spring St Boraie Bldg {#1 Spring St) - = 1500 1805 188 180 | _
& Paterson St Middlesex County Court House - - - 1000 1203 261 257 265
9 Kirkpatrick St Middlesex Cnty Offices (Admin Bldg) m w1000 1203 = | =
10 Kirkpatrick St NBK Public Safety (Police) - = 1000 1203 238 242
11A Bayard St Verizon [} - 2000 2406 483 A73
11B Bayard St Verizon [ ] - 2000 2406 479 775
12 George St clo New Street Liberty Plaza - - 2000 2406 M7 339
13 Livingston Ave opp Theater Heldridge Centar [ ] 2000 2406 564 543
Dedicated Network 120/208
Church St Steakhouse 85 - - - 760 2082 118 135 a2
Livingston Ave Stage Left - (] 500 1388 13 [
Condict Street Across from Stuff Your Face = - s00 1388 o i
Paterson 5t & George St Glo - - 500 1388 ™ a7
Mew St & Livingston Masson Gros [ [ 500 1388 o o
Paterson 5t & George S5t Shoe Store | Lawyer Bidg. ] [ 500 1388 124 ]
Livingston Ave State Theater - [ [ 750 2082 142 [ 15
Church St & George St Albany Plaza - - 500 1388 206 13
Hassart 5t Herion Alley m s00 1368 o 3
New St clo New & George - 500 1388 80
Albany St near Kilmer Square [ ] 500 1388 az
Albany St near Salad Works - 500 1388 30
Bayard St Gity Hall / Post Office - 500 1388 54
Morris St Near 7-11 - 500 1388 164
Liberty St Dunkin Donuts - s00 1388 114
Somerset St clo Easton (Dorm Gym) ] 500 1388 106
Bayard St Payless Shoes ™ s00 1388 72
Little Albany near Spring St - 500 1388 ©
Paterson St Law office clo Kirkpatrick - 500 1388 a3
George St Hope Six m 500 1388 o
Albany St Island near Kilmer Square - 500 1388 3z
Bayard St Jewelry Store - 500 1388 m
Kirkpatrick St opp Carribean Restaurant - S0 4388 144
Elm Row opp Lebanese Restaurant ] 500 1388 50
M =Glosed | =0pen | =No Gommunication KVA % of Nameplate Blue < 80% Red >= 100% 1
4 | ] | b
j, Trusted sites | Protected Mode: Off a3 - F100% -

e
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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

© Copyright 2016 OSlsoft, LLC



PSE&G Future Vision

— Cyber Security
— Asset Reliability
— Risk Management
— Storm Performance Improvements
(Superstorm SANDY)
* Outage Management (ADMS)
* Graphic Information System
* Mobile Data

© Copyright 2016 OSlsoft, LLC



Continously Expanding CMMS Condition
Assessment Tools

CMMS has been enhanced to include
condition assessment of:

— Transmission OH and UG

* Enhance the Transmission OH and UG
Condition Based Maintenance (CBM)
program in order to minimize failures,
increase equipment availability, redirect
maintenance costs and prioritize capital

© Copyright 2016 OSlsoft, LLC



Transmission UG Asset Model & Strategy

Lifecycle
Analysis

Replacement Strategy at

Average Circuit Score By Circuit Level

Asset

- - o . - . o . o .

CBM Algorithms at Asset Level to identify troubled assets

@ 0OSlsoft. © Copyright 2016 OSlsoft, LLC



Transmission OH Asset Model & Strategy

Lifecycle
Analysis

Replacement Strategy at

Average Circuit Score By Circuit Level

- - ot . ot S

CBM Algorithms at Asset Level to identify troubled assets

@ 0OSlsoft. © Copyright 2016 OSlsoft, LLC



Asset Reliability Management System

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
Central

Southern

Metro

Asset Mgr’s
Engineers/Planners DERC
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Predictive & Prescriptive Analytics

|dentifying areas most impacted from a major storm before the storm
happens

— Estimating the probability of significant wind/rain using new
research for modeling turbulence by Princeton University

— Overlaying information on our GIS model with OMS historical
data

— Positioning utility trucks in anticipation of outages to improve
restoration time.

|ldentifying assets at risk of failure and consequence of failure

— Estimating the probability of an asset failure as a function of
the asset age, condition assessment, failure history and
loading history.

— Integrating historical data currently available in the Pl system
and Asset Registry.

— Use a hybrid strategy that combines historical data with priors
derived from field experts

© Copyright 2016 OSlsoft, LLC



Predictive & Prescriptive Analytics

Designing a robust grid configuration

— Estimate the probability of branch (and bus)
outages, where the primary risk is branch

outages due to trees.
(Joint effort with Princeton University)

— Uses our GIS model as well as historical
outage data from the Pl & OMS databases
and customer criticality of each location to
create risk assessments and financial
impacts of remediation

© Copyright 2016 OSlsoft, LLC



Build a Fiber Network

Bergen

Jefferson

Hawthorne

Roseland Athenia

Montclair
East Rutherford

West Orange

ook Rd.
»

5 \Lakeside

9
~

South Orangeb

~ _ Kingsland

LS

\ .
Belleville

Aldene Central

Control

Lake Nelson

Somerville _

Branchburg
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Smart Network Management
needs data

Dispatch
O

. <

=<
J =21 @FIHC&HE

'i §E| Fiber Cable

(@ osi

Pl Historian / Statl on - \

Operational Operational Data
Data SCADA
SDAMS
Line Bus Data Transformer Transformer

\\ Relays Relays Concentrator Relays Monitoring /
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The Future is ....

Storm Damage Assessment — decision support systems

(GIS) Graphic Information System Upgrade
(OMS) Replace Outage Management System
(ADMS) Replace Distribution Management Systems

(EMS) Replace Energy Management System
Asset Risk Management (Operational Awareness)

ASSET PLANNING & f FIELD Y OPERATIONAL
MANAGEMENT ANALYSIS MOBILITY AWARENESS

COLLECT, ORGANIZE |RANSFORM DATA ET THE INFORMATION OSTER A CULTURE
& EXCHANGE DATA TO ACTIONABLE HERE IT IS MOST HAT DISSEMINATES
FORMATION EEDED NOWLEDGE
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Risk Management

Our Future... 100 W’)“O'O'O'O'O'O

. Develop an ‘Asset-Based Risk
Register’ to document, track,
and aid in communicating key
system and component failure
risks.

. Increased rigor in how Risk is
defined, measured and
reported (meaningful terms for
decision making).

. Develop risk calculation ),(f
framework and assessment v
methodologies including R EEEE R
metrics and key risk indicators

(KRlIs) Number of Servioe Years

 Timely, accurate and insightful
data / information /
recommendations

o0 Oy
=
-\_

= —d
=
[

ey
= T
[

Transformer Failure Rate (96)
[ |
L —
D

— o
= >
=]

—
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Life Cycle Analysis - A Shift in Strategy

Distribution Investments

Reactive Proactive

Improved reliability

Risk based strategy

Safety concerns

Decreased reliability

Failure based strategy Optimize based on targeted condition

Reduced O&M costs

Regulatory credibility

A proactive risk based asset management strategy results in overall operational awareness

© Copyright 2016 OSlsoft, LLC




ALt RN
Danke

Merci Gracias

Thank You

HOMES

Cnacunbo Obrigado
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