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O PSEG
Agenda

« About PSEG
« CMMS
— Current Analytics
— Benefits
* Energy Strong
 PSEG Project Management
« Accenture Technical Design and Delivery
* Future ES Analytics
e Conclusion
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PSEG
About PSEG | O PSEG

 New Jersey Based
« Total Assets ~ $17 Billion
 Total Revenue ~ $8 Billion

s Public Servce Electric & Gas w4 e 7 <!

« Service Territory 323 Municipalities ™
« 70% of New Jersey'’s population

« 2.2 million Electric customers

« 1.8 million Gas customers

« 2,600 Square Miles

o 22,223 Distribution Circuit Miles

« 1,735 Transmission Circuit Miles
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| ) PSEG
What is CMMS? O PSEG

« CMMS is a decision support system that assists in making
repair and replace maintenance decisions for:

— Transformers

— Load Tap Changers

— Breakers & Circuit Switchers

— Transmission OH and UG Assets

— 26 KV UG Transformers & Protectors
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CMMS Vision

« To perform the right maintenance at the right time, based
on the consistent analysis of data to ensure a safe, reliable
& cost effective approach

« Centralize and correlate operational, diagnostic, real-time
sensor data, order history and asset characteristics down
to asset level

« Create action and replacement algorithms based on asset
condition that turn data into actionable information.

« Use data to drive business plans for asset replacement
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Condition Based Maintenance & Reliability - O PSEG
Transmission OH and UG

OH Circuit Score Helps drive business case for replacement @

Phase Shield Wire
Wire Score Score

We wake things axek for you.

[
/
'\
/

Prioritize Repairs . Terminator
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Condition Based Maintenance & Reliability - O PSEG
Substation Assets

Breakers/Circuit Switchers

. . Replacement
Action Algorithm : : : Replacement
Algorithm Action Algorithm Algorithm
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Condition Based Maintenance & Reliability - O PSEG
Distribution Overhead Circuits

Poorest Performing Circuits (PPC) Vegetation Management

 Program: Provide guidance on what to trim or remediate within the
given budget to optimize SAIFI reductions
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Correlate Data to Asset
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Transformer CA-Action Summary
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Transformer Action Detalls
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@ DeltaX Fluid Test Results

Equiprnent Designation BoprType Sample Date Fluid Condition IFT D188 Dav? PF&5 FF100 Wiiate Cornrmert Reazon
403062 Mo, 1 TRH O 32014 z 1.4 286 0158 38 LT 40 ROUTINE
403062 Mo, 1 TRH D4s26/2013 I 221 7a 0,126 7 LT 20 ROUTINE
403062 Mo, 1 TRH 032672013 z 214 ana 0115 17 LT 20 ROUTINE
403063 Mo, 1 TRH OEfF3fE013 I 16 308 0133 T4 LT 32 ROUTINE
403062 Mo, 1 TRH 051052011 z 1.4 26 fi 0.1 ar LT 20 ROUTINE
403063 Mo, 1 TRH 02010 1 57 3%8 0115 0 LT 34 ROUTINE
403062 Mo, 1 TRH 0342009 z ] 45 4 014 14 LT 25 ROUTINE
403063 Mo, 1 TRH OFf37 2005 I I8 443 0135 14 LT 25 ROUTINE
403062 Mo, 1 TRH 032712007 z 216 44 0107 1 LT 25 ROUTINE
403063 Mo, 1 TRH D11 f2006 1 4.1 314 01z 0 LT 30 ROUTINE
403062 Mo, 1 TRH 0405 /2005 z 214 an. 0122 17 LT 22 ROUTINE
403063 Mo, 1 TRH D 2005 I I8 306 0105 e LT 40 ; PCH < &0 TK CED ROUTINE
403062 Mo, 1 TRH 04112002 z 1.4 A 009z 5 LT 25 ROUTINE
403063 Mo, 1 TRH e 12001 I 353 317 011 39 LT=20 ROUTINE
403062 Mo, 1 TRH 05752001 1 246 any 0097 a0 ROUTINE
E kel Mo, 1 TRH 05 A 32000 1 56 303 .10z I3 TEWP=30C ROUTINE
403062 Mo, 1 TRH 4061999 1 6.4 anz 0121 16 ROUTINE
E kel Mo, 1 TRH 09021995 I 18 15.1 0093 39 ROUTINE
403062 Mo, 1 TRH 0272771998 z 458 16.1 01 ETEMF=5D|: ROUTINE
E kel Mo, 1 TRH 04297 1 i1 344 0 08 1fi ROUTINE
405062 Ma. 1 TRH D1 241996 z 731 0.091 43 ROUTINE
E kel Mo, 1 TRH 07 31995 I i 0 0094

403062 Mo, 1 TRH OFS30/1995 z 21 01

E kel Mo, 1 TRH 05 f331995 I 0 m 0 09
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Equipment Order History

@ Time Range
Start Time | =5y 5 End Time | = | 0 = | »w

@ Hameplate

HEVY FREED QR X

@ PM Teco Orders

Order Order Description Priority k Center Status Planned C Btz Completion Date _Llate f Maint_|

A 000100534035 Southemn TRMR Z30kAAE00KW 1yr 1 50-hE TECO 047 e FE SO0 4 12:0000 Shd Z009-03-18 09-03-18 o
OO0 DOT36713 Southem TFhR Z30kWS00KY 1yr 1 50-ME CLED 1302 5 G11.27 20013 12:00:00 A AN ii-12-12 Aile=12-12 @
OO0 DOTETESS DGA Sample B 50-ME CLSD o 107 55 1142252012 12:00:00 A AN AN 2
DO0100743589 OGA Rezample C 50-ME CLSD i 1651 FA3002012 12:00:00 A A0SR -SR] D
000100679524 Southemn TFRR Z30k\ASO0KY 1yr 1 50-ME CLSD 4303 5 336,01 HTEE013 12:00:00 2 DT D {EHIRHIE 2
DO01006 14164 So. Transt.-Z20kv -S00KN 2yr 1 S0-ME CLSD 13308 54,37 HIHE01Z 12:00:00 A
OO0 00614428 Southam TFRR 22000k 14y 1 %0-ME CLED 40321 11208 5022011 12:00:00 204 @ PM Actual Cost

Total PM I

@ PM Teco Order Operations ZETT.A

Operation Description Flammed Hours Betoual Hours Sub-Operation

o010 TRF (aLL) Desicant System - Transm 1yr 1 0.5 0000 @ PM Actual Hours

o020 TRF (ALL) Cooling System - Transm 1 yr 16 0.5 0000 Total PM Hours

o030 TRF (ALL) Gaz in Oil Test - Transm Tyt 1 0.5 0000

DoG0 WATS-Tran=t. £ ALL D1 Yr. Oil Test ] 0 DooD

@ CM Actual Cost

@ PM Open Orders

Total CM C
Order Order Description fork Center Status Planned Cost Bctoal =t DOue Dzate 252 T
A 000100002409 Transformers BOEMS00KY Transm <yt 1 S0-ME OFEM O o TARZ016 12:00:00 20
000100851772 Southerm TEME 1230%2500kK% 1y 1 S0O-MmE OPEM 31239 o S20GE0TS 12:00:00 S @ CM/PM Ratio
4 1] F

@ PM Open Order Operations

GAENAS00EY Phy= Oil Test - Transm dyr
AT 5-Phyyzical Qil Test - TrAnsm dyr 1]
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Southem  SHF NEW FREEDOR % ETRF-P. 1873 KA46937 GENERAL ELECTRIC 2 X LR400G

# I Phase Angle Regulgtor Q-2223)  DO0O0ODO0OC10523999  Phase Angle Regulator 2 Bdciter

@ Max Value @ Pl Data Time Range
st Tme 204 T End Tme [* @ o J[O][«][»]
31612015 0:26:46 PR 1461.
. @ Pl Points
@ Min Value
Unit:
COUNTER #2 PAR AUTO GRO DEW CTR SHF:PAR.RO0Z M Ctrs  Inspection 152015 12:00:00 Ph
2/20/2015 3:40:18 Phi 1400,
ESOC LOAD IN Wit HEWF REED Ok Wi-2223 PAR Wi, SNF:PAR.ED0Z.0 Mhis  ESOC 4115/2015 8:52:11 Al i
GAS DETECTION RELAY #2PAR W-2223 GAS DET RLY EXC SNF:PAR.PODS Inspection 152015 12:00:00 PR
@ Average Value A HYDRAN PPM NFREEDOM 2PAR EXCITER GAS SHF:PAR. Q007 M PRM  ESOC 162015 11:19:02 24 1443
H¥DRAN ROC # 2 Phase fagle Regulator (W-2323) Hydran PP SHF:PAR.0007. M1 Deg C /2042015 3:00:00 A i
42002015 :5454 A 1440 54 & LIDUID #2 TEWP #2PAR W-3223 MAK LIO #2 EXC SNF:PAR.TODS M Oeg F Inspection  &15/2015 12:00:00 PR
R WINDING TEMP #2 PARH W-EEZ3 MASDG #1ThiP SHF:PAR.TOOT b Deg F Inspection 152015 12:00:00 Ph
@ Standard Deviation & WINDING # TEWMP #2 PARH L2223 MAAWDG #1 TP SNF:PAR.TOOT M Deg F o Inspection  415/2015 12:00:00 PR
& WINDING #2 TEWR #2 PARH W-EEZ3 MAIDG #2ThiP SHF:PAR.TODS b Deg F Inspection 152015 12:00:00 Ph
lime . PIkL COOLING PERF OR #2 PAR BXC WH2223 OILAWE DIFF SMF:CPR.TO11 Deg C 4/15/2015 12:00:00 P 5
CHERIPIIS CERER AN G SF-6 GAS PRESSURE #2 PAR GRO DEW GAS PRES SNF:PAR.PODZ. psi Inspection 152015 12:00:00 PR
TANK OIL LEVEL #2 PARH WLE2E3 OIL LWL SHF:PAR. L0 Inspection 152015 12:00:00 Phi
@ Archive Values 2223 PAR hfé NENF REEDOM Wi-2223 PAR Wi SNF:PAR.EIDZ.0 hhi  ESOC 152015 §:58:11 A 1]
UIEREE PAR hhAR HEW F R Db Wi-PAR: bR SHF:PAR.EDD4.0 MhER  ESOC 415/2015 8:58:11 Al i
2223 PAR b HEWS F ROk Wi-PAR bl SHF:PAR.EDDZMY R ESOC 41502015 8:52:11 Al i

HAG2015 11:19:02 Ahd Good 1442,
KGOS 10:40:10 Ahd Good 1443,
HAGZ015 10:20:29 A Good 1443,
G015 10:30:20 A Good 1443,
G015 10:232:15 A Good 1443,
G015 10:20:40 A Good 1442,
G015 10:05:25 Ahd Good 1443,

@ Pl Data Trend

G015 10:08:25 Ahd Good 1442,
HSA2015 10:45:05 Ahd Good 1443,
HAGA2015 10:45:06 2 Good 1443,
HNEL2015 D:03:44 244 Good 1442,
G015 Q0344 Al Good 14443,
G015 2:52:11 2 Good 1444,
G015 8:45:36 Al Good 1443,

G201 8:45:36 A Good 1443,
G015 8:23:00 A Good 13,
HESE015 124442 Pha Good 1443,

212015 10:22:25 A
SEEELE01E G425 A
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@ Pl Coresght

homespage

FIKY

¢lloln/=]

&% 3-PH MVAR
& 3-PH MW
& 3-PHPF%
B 69KV KV
S 63KV MVAR
o 69KV MW
& APHAMPS
& APHVOLTS
& 2 PH AMPS
& 8 PH VOLTS

& C P+ AMPS

& CPHVOLTS

S HYDRAN 2PM

F MAX WINDING #1 TEMPERATURE
& MvA

& TANK OfL LEVEL

$% TOP OIL TEMPERATURE

Related Asszeis/Events I

Cart

[ 0|

NewDisplayld W

Home » CNMMSIPE p NINWKAPSES ModuleDB p IPAssets » Southern p GLOUCESTERSWITCH »  220-5Transformer B Powee Transformer

Name Description Valus Units. - Time Trend Average Minimum Maximum
Powar TransformarHYL 220-5 TRF HYDRAN 200457) 42 po 435205 10432 Al \M/ A\ -— 42 a5
Power Transformer3-PH MW 42,617 MW Power Transformer| Power Transformerf65XV KV 7130 KV |
200 25C ]
& 2% PEG LOW
§ ‘é Below 25C
25C
% &
Abowe 25C
o A0¢

r TransformanS9KV MW | ©

MW

3/28/20153:3918PM  [ih 8h| [1d] 1w imo| [ 2= | | & Now | 4r13/20153:39:18PM
2z o 1 Toe: bz bz hbe bs s ks ‘oz be. ko 2 fae hs ha. s he Tz Lz hs.
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Benefits

« Have been very successful in the past 13 years identifying
problems and remediating issues before a failure

« Extremely valuable system when you have
- $5 B of installed assets with a replacement value > 13B
— Average age of the assets exceeds 40 years
— All equipment is expected to be used and useful all the time

- Justify millions of dollars in saving over past 13 years Iin
equipment failure avoidance

- No secret sauce for success — program success is contributed
to Asset Engineer’'s commitment to program and data owners
ensuring data integrity.
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O PSEG
2015 Examples g o

Substation/Designation |Findings Action Estimated Savings

Drain OLTC and perform internal inspection.
Found selector switch contacts coked because
of OLTC lock into position. Operate OLTC
manually, clean contacts and replace old

sullied oil with new to enhance the life of the o ]
OLTC and unit sub. $500k save by avoiding unit

Culver Ave 4002 Unit Sub |Elevated DGA readings transformer failure

Drain and inspect OLTC, found oil highly
carbonized and sludge. Rust in OLTC
compartment from water seepage from cap on
top of OLTC. Repair leaks, paint rusted
section; wipe and wash clean OLTC of sludge.
Refill OLTC with new oil. These actions have

enhanced the life of the transformer. $500k save by avoiding transformer
Polk St. #3 Transformer IR scan indicates hot-spot failure

Drain and inspect OLTC, found heavy oil
sludge and low oil level. Wash OLTC clean of
sludge and replace oil with new to the correct

. - . level. This action has enhanced the life of the .
Centex Towers Unit Sub IR scan indicates hot-spot in e $750k save by avoiding transformer

300 the OLTC compartment failure

j() osisot. USERS CONFERENCE 2016 A



W wake things avek for you

Energy Strong
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PSEG
Superstorm Sandy O PSKG

Customers 2,000,000
Tree Locations 48,000

Poles 2,400
Circuits 2.9
Services 8,3

Substations 30

z() OSlsoft. USERS CONFERENCE 2016 © Copyright 2016 OSlsoft, LLC 22


http://moss.pseg.com/sites/PSEnG/Asset_Mgt_Central_svc/Del_Proj_Constr/Doc_Cntr_MgtPlan_Proj/HurricaneSandy/Additional Photos/26kV Brkr damage.jpg
http://moss.pseg.com/sites/PSEnG/Asset_Mgt_Central_svc/Del_Proj_Constr/Doc_Cntr_MgtPlan_Proj/HurricaneSandy/Additional Photos/IMG_20121031_121134.jpg

- < PSEG
Energy Strong Filing g -

* AProposal To Invest in New Jersey’s Future

—$620 million to raise, relocate or protect 29 switching and
substations that were damaged by water in recent storms.

—$100 million to create redundancy in the system, reducing
outages when damage occurs.

—$100 million to deploy smart grid (advanced) technologies to
Improve storm/emergency response and improve customer
communications.

?Q osisoft. USERS CONFERENCE 2016 © Copyright 2016 OSlsoft, LLC 23



« Automate 80% of Distribution Circuits
« Support ES data &
expansion of non-operational data path
— Transformer Monitoring
— Pumping Plants
— Gas Insulated Switchgear
 Need to make CMMS more reliable, scalable & sustainable

Class H Class A&B Total

 Critical in terms of asset N
fa”ure aVOIdance Planned Total stations:

Planned Total feeders:

zQ oslsofit. USERS CONFERENCE 2016 © Copyright 2016 OSlsoft, LLC



W wake things avek for you

PSEG
Project Management
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CMMS Project Detalls OFSEG,
* Project Duration
* 14-months (May 2014 to Feb 2016)
Go-Live in mid-Nov 2015
* Vendors Involved:
« Accenture® - Pl System Integration
« TCS® - SQL Integration
« OSIsoft® (Licenses)
* Microsoft® (Licenses)

zQ osisot. USERS CONFERENCE 2016 © Copyright 2016 OSlsoft, LLC 26



CMMS Before and After

Original CMMS State

Windows Server 2003 out of
support

Physical servers deployed

No server redundancy for
Pl System or SQL

No secondary site in the event
the main datacenter went offline

Pl Com Connector provided slow
data retrieval from Operations
Pl Server (outdated software)

Use of Pl System users and
groups made security
management difficult

Need to integrate further data
sources into the Pl System

Q) osiot. USERS CONFERENCE 2016

O PSEG

e wake things avek for you

CMMS Project Outcomes

Updated to Windows Servers
2012

All servers were implemented as
Virtual Servers

Implemented a Test environment
that mimics the Production
environment

Create a monitoring system to
check server status

Implemented High Availability

Implemented a Disaster
Recovery environment

Easier security management by
using Active Directory

© Copyright 2016 OSlsoft, LLC

27



. . PSEG
Project Scope (In-Scope) OFSEG

Pl System Architecture Upgrade

— 150K tags to 400K tags

Overall Pl System Software Upgrade

SQL Server Upgrade

Connectivity into our Transmissions / Distribution systems

zQ osisot. USERS CONFERENCE 2016 © Copyright 2016 OSlsoft, LLC 28



| D PSEG
Project Scope (In-Scope) OFSEG,

« Connectivity into our external data feeds (i.e. SAP, DeltaX,
Doble, CAD, OMS, GIS)

« CMMS Reporting
- Pl WebParts

« Implementation of a Disaster Recovery Environment
« Implementation of High Availability

zQ osisot. USERS CONFERENCE 2016 © Copyright 2016 OSlsoft, LLC 29




Project Scope (Out-Of-Scope)

Upgrade / replacement of Pl Manual Logger (included in
another PSEG project)

Upgrade of Transmission / Distribution systems that
connect with CMMS

Upgrade of PSEG Mobile laptops

Implementation of the CMMS platform in PSEG Long
Island

Any external interface upgrades

zQ osisoft. USERS CONFERENCE 2016 © Copyright 2016 OSIsoft, LLC

you

30



. . ' PSEG
CMMS Project Risk Management OPSEG

CMMS, being a high visibility project due to its dependencies on Energy Strong funding required a
proactive risk monitoring and mitigation

Obtained recent RLINK. Kept

RLINK release delayed in close communication with
Product Manager
Compatibility issues with PSEG Mobile Was able to set up a
| 2 4 separate environment to be
aptops able to test
. . . All users will able to connect
New Pl SDK not compatible with new solution 3 3 to the new environment
Errors in original platform are carried over to All errors that were carried
5 4 ,

new CMMS over were remediated
Data migration and/or validation issues Refreshed data frequently to

d 2 4 ensure accurate data
encountere validation

All firewalls required were

Firewall changes not implemented in time 2 3 open to allow connectivity
; ; Brought in Microsoft SQL

$QL AI\INaysOn implementation delayed or 3 3 experts to assist in

Incomplete installation

zg) osisot. USERS CONFERENCE 2016 © Copyright 2016 OSlsoft, LLC 31



CMMS Project Lessons Learned g sk

Lesson Learned Lesson Learned Description Recommendations

Team co-location worked well for design A separate area should be reserved in

sessions order for team members to work
without distractions (i.e. team
conference calls)

CMMS Overall As team members came into project at Hold design sessions before each
e different stages a lack of understanding on phase of implementation to ensure
(Multi-vendor, technical decisions made led to confusion clarity among all team members,
distributed) due to multi-vendor, distributed team vendors, and PSEG personnel
resources in this 14-month long project
At points throughout the project, it was Set clear expectations for each vendor
unclear the Roles and Responsibilities of initially

each vendor.

@ osisot. USERS CONFERENCE 2016 & Copyright 2016 OSIsoft, LG 32



CMMS Project Lessons Learned - Continued g

Lesson Learned Lesson Learned Description Recommendations

We did not have a test environment for Create test environment for all
Pl Coresight. We did a quick testto ensure  production software

we could connect to the new environment.

However, during implementation

Pl Coresight had a lot of issues connecting

to the new environment.

Deployment There were instances where services and During deployment, make sure that
interfaces were shut off. Looking at the logs, tighter IT security control on servers
it was unclear as to who / what might have are enforced to allow for traceability of
caused this. changes
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O PSEG

W wake things avek for you

PSEG CMMS Project Vision

Establish a state-of-the-art and modernized Pl System architecture to support the business and
functional requirements of CMMS data acquisition and historization, condition assessment and condition
based maintenance, system security, and display and visualization

Provide System Improve System Enhance Security & Improve System
Scalability Reliability Centralization Supportability

» Add data integration for » Add control center-level  Centralization of distributed * Improved visibility into
enhance calculations reliability (DR) servers system performance and

+ Enhance user and health
application security * Predictability of system

behavior
<>

+ Ability to sustainably add
new asset classes

» Add failover for data
sources

Asset Maintenance and Condition Assessment Platform (CMMS)
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. . . ' PSEG
CMMS PSEG Project Timeline OPs

2014 2015 2016

Nov Dec Jan Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec Jan Feb

Regs Validation 7}( Go-Live (11/15)
ULl NS e iNe e WaV(olisla Y] :Mp PSEG Change Committee Review & Approval

Test Environment PROD & DR Environment

Installation & Configuration Installation & Configuration

CMMS Solution Migration CMMS Solution Migration

Ext. Apps & Dashboard Migration |Ext. Apps & Dashboard Migration

Baseline, Security, Baseline, Security,
& Functional Testing & Functional Testing

Performance, - -
Control Center,
UAT, Security uppor

PI System Data Migration & Validation Cutover Training

PI System Monitoring Development & Normalization

Warranty Support
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Planning and
Detailed Design

Project Plan
Development

Hardware &
Software
Procurement

Build Out Plan

Security and AD
Design

Functional Design

and Technical Specs

Migration and
Testing Design

Integration &
Deployment

DR and Production
Pl System
Deployment

SCADA EMS (ESOC)

Interface Config.

SCADA DMS
Interface Config.

SDAMS Config.
Health Monitoring

Backup and
Maintenance

P1 System Migration

v

v

Q) osiot. USERS CONFERENCE 2016

CMMS Project Deliverables

Testing

Baseline, Platform
HA, and Security
Testing

Functional Testing

Performance
Testing

Parallel Testing

Control Center
Failover Testing

User Acceptance
Testing

System Cutover

Operational
Runbook
Development

Production and
DR Go-Live

System
Deactivation and
Retirement

LOB and Admin
Training Sessions

Transition to
Support

O PSEG

W wake things avek for you

Warranty Support

v' 30-Day Warranty
Support

v' 90-Day Warranty
Support

© Copyright 2016 OSlsoft, LLC
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M
: . . . o PSEG
Architecture Design Considerations

v Provide control center-level failover so that in the case the
Newark control center (Primary) is offline, the Pl System at
Edison/DR (Backup) can be activated

Provide CMMS Test environment for safe testing of
applications before release to Production

Elimination of architecture points of failure by implementation
of High Availability for Data Archives in all environments

Provide interface failover to minimize data loss situations

Pl System (merge) data migration and validation for 10+ years
of data from multiple Data Archives allowing consolidation and
centralization of data

v' Decommission outdated software such as PI COM Connector

S X X
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CMMS PI System Platform - Legacy

Distribution SCADA — HIS Servers

CE ME PA SO

EMS at Newark

PSEG Custom Apps ESOC and ERT

J &

IT Shared SQL
Farm Pl AF

ESOC Private PI ESOC Public PI
>
* PIOPC
l ER&T PI Interface -
PTCOM
Connector
- -
Maste
IT ETP Server PI Batch File Interface

CMMS PI Server

- - ———»  CMMS Workflow Server

Diagnostic Maintenance Forms
Results

IP SharePoint
2007

Pl OLEDB

R Link

|

CBM
Program

P

CMMS SQL Server

Diagnostic Maintenance
Forms

MDT - CAD & PIML CMMS Web

Server

OSlsoft.

USERS CONFERENCE 2016

Data
Files

IT FTP Server

SAl
R Link aily Extract
Files

Yap

O PSEG

W wake things avek for you

7

i
|

IS

Doble
QL Sgrver

&
L

°

H\\ °

o (T
:(

-

AB

@y

Oil Tests

0

Infrared Tests
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ENERGY STRONG — CMMS Pl HISTORIAN — PRODUCTION

LEGEND 4 Newark Data Center (PROD) CIient(Se_rv_er ,
Existing Site PI saL server Apps (existing
@@ System ( ) Collective ALYy AlwaysOn FCI-A
Existing ESOC existing 77777 N | Aspen Relay
Systemor

C Vet
Modified

|

‘
\

[

[

\
— —  Standby. i) ( PI CMMS |PI-AF Server || sQL server |
Activated for Private PI ublic PI (Pri) 2014 (R/W) 2012 (Pri) |
Disaster and Drills (DMZ) ESOC
- Pl to PI |
Active.

Web Based
Apps (existing)

— Deactivated for
Disaster and Drills

\
-

S
ESOC

PI-AF Server | SQL Server |
(SCADA/EMS) | 2014 (RiW) | | 2012 (Sec) Aspen Relay .
et htsal B inasenh bl Database L~/
Sy bstations olication T mssaL J T Diagnostic \/)
S ES DR @ Edison ilabilit X 10 Maintenance

Group
Web Server

Internal Interfaces

OMS CMMS

Workflow Cloud Based
S Interfaces

SEL-2414
1/ xfmr
(existing)

Distr. SCADA GIS " E%ble_

. . e ervice
Sites (existing) 2 PI-ML

PA SCADA FTP Server

CE SCADA Innovators

SO SCADA

Interface
Primary +
Failover

AxWay
Secure
File Transfer

Pl to|PI
PROD to] TEST

To Test/QA

Drawn by Mike Casella, Last Update 01/05/2015
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ENERGY STRONG — CMMS Pl HISTORIAN — DR

LEGEND " Edizern Dee Camiar (DR) )
Existing Site
- or System PI Pl AE SQL Server
Existing ESOC PROD or DR Collective AlwaysOn FCI
System or Asf NJEDISDR62V [ — — — — — f————=a [ ————1x
5 systemor (existing) | L o |
New or | | |
- = /S\[C?R/dal:)e/d for 4{ I | I | I
Disaster and Drills ESOC PI CMMS | PI-AF Server | SQL Server |
isas PitoPl 7 I (sec) | I 2014 (R/W) : | 2012 (sec) Web Based
Active.
Bie:acs‘li‘;?‘:nddfg'rms // : NJEDISDR6OV | : NIEDISDRE3V | : NJEDISDR28V |k\ Apps (existing)
/s \
C DR / | I | I | I \  NJEDISDR65V
) (SCADA/EMS) / | | | | | | \ _ AIsteaneIay L
Substations A L] ) atabase ,
Sites (existing) ————— Replication —— 7 4 T MSSQL * — Diagnostic S=P)
(Transformer —————From Production=—, // vgilability | ovme DR Maintenance
Monitoring) 7/ Y roup
7 5% Internal Interfaces Webjserver
SEL-2414 PSEG )\ — — __ 7 CMMS DR
7 Server Interf
VS BE // NJEDISDR72V n e_r a_ces
Interface / (eXIStlng)

Distr. SCADA _ ///"“/ | ————— - W tI’DoSbIe_
Sites (existing) —— = eb —ervice
g T
Secure . =
S PSEG | —_~ Secure FTP Server
oS

File Transfer
CE SCADA
SO SCADA

Drawn by Mike Casella, Last Update 11/21/2014
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W wake things avek for you

Non-Operational Data Collection

111 Substations
276 Transformers

Newark GO

T
|

: } { W | Pl Data Archive B

| | A
|

_L;;ﬂ
M
MK
K /

| Block 2 SEL-2414 ~t =t
———————————————————————— - \‘\ﬁ [UNEREEEY [EEEEEEEEY
[UREEREEEY [SEERRE Y

L [SuS .

L S

DNP Interface 1
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Substation Monitoring (SDAMS)

Target Audience: Asset Strategy Team (LOB)

Elements
i Bements
4 ([ CENTRAL REGION
¥~ (§ METRO REGION
@i~ (J PALISADES REGION
& [ SOUTHERN REGION
&) Beament Searches

() Bemeats

| Event Frames

1 Uibrary

«n Unit of Measure

@ myPl

! Notifications

O PSEG

e wake things avvk for you

EElemmu
Group by: | Category (] Temg
Search -
[- Name o Description Category Type Template
@ | | O CENTRALREGION i"‘"" ............. i
@ METRO REGION hone
@ | | @ PALISADES REGION None
B | | & SOUTHERNREGION one

JA Cnnmbarte
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. . PSEG
Substation Monitoring (SDAMS) O

Target Audience: Asset Strategy Team (LOB)

brary SUBSTATION LEVEL TEMPLATE
¥ SDAMS (DONT TOLCH) [ General | Atirbute Templates purts | Analysis Templates |
A {rROs T} Anetyss Jeqpaled | - —
i oup by: (V] Category [ Te
- (@) Analyss Categories -
Qo |[ T - —
L flj arieisapy [/ 1 #inome ADescroton  DefodtVoke | Settngs.. @ || | Descrpton:
== (2] Reference Type Categories - e
L. ] Table Catagories B (5] Categoty: Substation Information Configuration ttem: [ ] Indexi
5 0 Tempiates i S ROCHKEY 0 Categories: Substation Informaton
=~ G Bement Templates : ! SaTiln ) fe—
T (@ Parent Template_PROLEC {3 Substation Current Status SELECT [Current_Status] FROM STATIONW... K e
|~ G SOAMS FINAL ‘ ] ' Value Type: Dauble
{ - g bR oC 0 SELECT [floc_num] FROM STATION WHERE [,,, Defuﬁ:g- %0:
i~ " Event Frame Templates (13 Substation Name 0 SELECT [E-STATION-NAME] FROM STATION ... e —
4+~ 84 Model Tenglates DotaRefirence: | <ooe>
-~ 4 Notification Templates el
i~ Transfr Templatas Settings...
= @ Enumeration Sets
g% Reference Types
- [ Tables
— [ drp aszets
. [ paent g
STATION
L [ Tables
#-- [ Table Comnections
) Elements
o Event Frames
ILibrary
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. o PSEG
Substation Monitoring (SDAMS) O PSEG

Target Audience: Asset Strategy Team (LOB)

SDAMS FINAL
| General | Attribute Templates |ports | Analysis Templates

Group by: [#] Category [ | Template

Filter 2 - | Name: |P| Ph |
|f| i|0| Name Al Description Default Value |Seth'ngs... @ |~ Description: | |
g R — Configuration Item: [ | Indexed: [ |
| & APH AMPS oA \%eServer %\ %@ |A Pho% Categories: =]
Default UOM: <Mone > W
I = APh 0 SELECT tag FROM Tableg WHERE [Equip_Mum] = @[|Equipment Numb. .. |
Value Type: String W |
< B PH AMPS 0A \\%kServer %\%@. B Ph%
Default Value: 0
<& C PH AMPS 0A \\ZkServer %\%&. |C Ph%
Data Reference: | Table Lookup W
=] Categary: LTC
= Settings... |
& LTC POSITION 0 \\aServer %\%@. |LTC P%
SELECT tag FROM Tables WHERE [Equip_Mum] =
& LTC TANK TEMPERATURE 0 \\¥eServer %\ 2@, LTC tank% @[|Equipment Number] AND alizs LIKE ‘A PH
AMPS' ORDER. BY alias
S| Category: Manual Input
»
| | ._Ei Equipment Number 00000000001.. .
= Category: SAP
=3 Device Phase SELECT [E-TRANSF-CONFIG] FROM Parent WHERE edescr = @[Equipm...
._5‘ Device Rating 1] SELECT [E-TRANSF-RATING] FROM Parent WHERE edescr = @[Equipm. .. ||
=4 Equipment Class SUBSTATION
._Ei Equipment Description Power Transfo...
=3 Equipment Type E-TRF-TRF
._Ei MAMNUFACTURER SELECT Manufacturer FROM Parent WHERE [Equip_Mum] = @[Equipme...
=8 Model Number 0 SELECT [Model_Mum] FR.OM Parent WHERE [Equip_MNum] = @[Equipme...
=g Serial Number SELECT [Serial_Mum] FROM Parent WHERE [Equip_Num] = @[Equipme...
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Substation Monitoring (SDAMS)

Target Audience: Asset Strategy Team (LOB)

O PSEG

W wake things avek for you

S SOUTHERN REGION

= 3 caMDENSW

-

i - 3 ¥ansfer 223026
=— 3 SOUTHAMPTON S

< m >

Kansfer 1230-26KN

+ ||| General | chig Semenss | Atvbutss ports | Analyses | verson

7 Hements

= Event Frames

£ Library

== Unit of Measure

@ myPi

2 Notificats

@ Contacts

= 5[]
ll:lonane & Vae @ |~

B (3 Category: e

8 B {F apiaes 3814 z

B B (FEPHAMNS 3854 7

B 8 Fcrmes i i ’ %

=] _%Gts_;w:mc 7

B B LTCPOSITEON 2

B B 7 ITCTANK TENPERATLRE @ e

0000000000 10756318

= =1 Eguioment Number
B 3 Category: SAP

B =l DevicsPhass DELTA-WYE

@8 =lDeviceRatng No Dats
B =i EguomentCass SUESTATION
B =l Equoment Descipiion Powesr Transformer
B =1 Egupment Type ETRFRF
B =1 MANUFACTURER SENDE
B =] Modd Number VRC-550
= =1 Senal Number NO0T255105
B =l XarsferRatngKY 230-25

rare |4 pHi aves
Desaipbon: e
Configurafon tem:

Vakos Type: nt32
Valoe: 13|44 -
DetaReferencs: | PIPont
Do
1 \PONVEDEVPTHA\SCA:TRE.I003.IA
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Substation Monitoring Dashboards (SDAMS) OPSEG

—
JRPSE&G CMMS SDAMS Monitoring

~ ®PSE&G SDAMS Station Overview
SALDENE SW
@BAYWAY SWITCH
@BRIDGEWATER SWITCH
2DEANS

LINDEN SWITCH
o METUCHEN SWITCH
SEWAREN SWITCH
. FORTIETH ST
= HINCHMANS
ATHENIA SW
BELLEVILLE SW
r FAIRLAWN SWITCH
NEWARK SW
| HILLSDALE
= MAYWOOD
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Substation Monitoring Dashboards (SDAMS)

Target Audience: Asset Strategy Team (LOB)

PSE&G SDAMS STATION OVERVIEW

€) Baycone Switch : © Budnglon Switch

East Ruthedioed Switch
Hilzdale

Maywood

G
e
G
@
G
&
©

® oo CPOPOCPOOOPOOO
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Substation Monitoring Dashboards (SDAMS) v

Target Audience: Asset Strategy Team (LOB)

© PI Coresight @ Mo, [ @

Bergen Switch Substation Monitoring
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. PSEG
CMMS Platform Monitoring (Wellness Check) O LSRG

Target Audience: PSEG Pl System Support Team

& ssis |General | Attrbute Templates [ports | Analysis Templates |
- %*m“, » Group by: [V Categery [] Ter
1 G s ot [Fier L[ reme: [emiOE 02 Is A
s g sef:“ CO_:CW: [l i@ Neme & Desaription Defauit Volue  'Se{S) IL‘ Description: 15 the server avalable?
|— (2] Reference Type Categocies o \
— ) Table Categories B (S Category: NINWKDEV4D2V Colective Configuration Item: [] Indexe
1 | . N
. T%‘“"‘““ T— § G Piserverstats NNWKDEV02Y.Is. Avaable 11 the server avalabie? False Wb Categories: | INWKDEV402¥ Collectry
2 i | 1 Defaut g <MNone >
| ~ (@ Analysis (.; PlIServerStats NINWKDEV402V.Is.Communicating | Is the server communicating to the other members of the colective?  False \\%... L ;
%~ (i Appication Processes Template = T T 1 Value Type: Boolean
— @ O.SPerfMon G PiServerStats NINWKDEV402V. IsCurrent. Server |Is the server the member of the collective sending this nformalon?  False \%...
i i 1 1 DefadtValue:  |False
— G PISRVER G PiServerStats NINWKDEV402V. Isin Sync Is the server in sync with the other members of the colective? Fakse W, 2 e
| — @Ssis ! : - DataReference:  |PI Pont
¥— " Event Frame Tempiates (‘ PIServerStats NINWKDEVA0O 2V Last.Syne Last sync record processed. Falss \\%... [
- [ Mode Templates o e : = = v : Settngs...
; 8 Zca : NINWKDEV403V Collective "
+-~ 4 Nobficaton Tenglates = Category v ) \\%4Server%\0% Hement % %Attrbute%
#- "} Transfer Templates G PiServerStats NINWKDEV403N. Is. Avalable I the sarver avalable? Faise ...
- @ Enumeration Sets : |
f - ¥, Reference Types G PiServerStats NINWKDEV403V.Is.Communicating | Ts the server communicating to the other members of the colective? | Faise 3. .
Lm bl .(JSPISe'v«StaS.NmmEwa.lsCmmLSmtr [Ts the server the member of the colective sending this nformaion? Faise (W
(7 PIServerStats NINWKDEV403V.Isin.Sync 1 the server in sync with the other members of the colective? Faise \\%...
1 = s (‘ PiServerStats NINWKDEV403V.Last, Sync Last sync record processed. Faise \\%...
- B (3 Category: PLARCHIVE
| Hements
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PSEG

e wake things avvk for you

CMMS Platform Monitoring (Wellness Check)

Target Audience: PSEG Pl System Support Team

bements General | Chid Bements | Atroutes [Pors | Analyses | Version | |
@ CMSISSIS Group by: ¥} Category [ Template|
G NINVIKDEVAON =* ool
G NINWKDEV403 | iter P -J Name: IDsk(C:) Free_Space
@ ]I!lONme & Vale @] Desaripton: iﬁRWSWWw‘W"
I~ @ PBUFSS :
I~ @ PRLOGSERY B [ Catagory: <Mone> Configuration Item:
B g :DHMR 08 17 Dsk(C:).Free Spxce 1/0 Tmeout e : 3
i @ PPl 208 | ¢ Disk(D:) Free_Space 10 Tmeout Defadtion: lpscent
G NINWKDEVASV : - Value Type: Int16
(5 NINWKDEV406V 08 | 7 Dik(Z:) Free_Space Shuutdonn
) NNWDEVON ' ' Value: 10 Timeout
& ieiatia (08 | 7 Memory. Avalabie MB 10 Tmeout Dok
! - ene: (Pl Point vl
@ NNWKDEVSLIB 108 | ¢ Memory.Pages 10 Timeout
Element Searches i Settngs...
108 | 7 Processor.CL.Time 10 Tmeout .
g | \NINWKDEVPIHA NINWIKDEV 404V, Disk
08 | 7 Processor.C2.Time 1/0 Tmeout (C:).Free_Space
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. PSEG
CMMS Platform Monitoring (Wellness Check) O LSRG

Target Audience: PSEG Pl System Support Team

b7 ~ ||| General | Chid Blements | Attrbutes [ports | Anadyses | verson |
-g Group by: (V1 Category [ ] Template
i i - [somE '
- CA_FEADER DETAR_ARCHIVAL = | e £ ~|[7] Name: [ .
-8 CADIR [# 236 name alvaie @ | | | Descption: ] |
- & CAD_ISR_CP_RELATED - s

- @ caD_pseG_EcP capacTior. | |||B (S) Category: <None> anfiguration Ttem:

8 oo ps e s LIRS oo [ Jm
- @ CAD_PSEG_ECP_ENCLOSURE , L 1 Sod Counl !° T -

- & CAD_PSEG_ECP_NETWORK_PRC B [ eome brrar01s 6:09:36 74 Defadt UOM: | <tione

- §J CAD_PSEG_ECP_OH _POLE

I,

1 ¥alue Type: DateTime

- (§ CAD_PSEG_ECP_OH_SWITCH = | = Good Count 4 P ——

R | Value: (7/2/20156:09:36PM |
TS CRO_SEL PCP_ONIRAEON | | Name AGGREGATORINSTALLS i s
- (@ CAD_PSEG_ECP_OH_WIRE : $ Data Reference: | pfpont v
- @ CAD_PSEG_ECP_PAD B | PERCENTCOMPLETE 100 % .
- £ CAD_PSEG_ECP_REQLOSER | i Settings...

N 8 7 STARTTIME 7/2/2015 6:09:23 PM
- (@ CAD_PSEG_ECP_TRANSFER_CO! | | | Nvovenoewesa
- @ CAD_PSEG_ECP_UG_CABLE 8 & stans SUCCESSFLL \CMMS:SSIS, AGGREGATORINSTALLS ENDTIME

- CAD_PSEG_ECP_UG POLE
- (@ CAD_PSEG_ECP_UG_SWITCH
- (@ CAD_PSEG_ECP_UG_TRANSFOR. >
- £ CAD_PSEG_SHIFT_DETAL
- (§ CAD.RO1_JOB_REPORT
- @ CAD_RO2_JO0B_REPORT

.

v

ants
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O PSEG

CMMS Platform Monitoring (Wellness Check)

Target Audience: PSEG Pl System Support Team
—
BPSE&G CMMS Wellness Monitoring

I ‘=Monitoring Overview - Newark
SPI Server Health - Newark

SZAF System Health - Newark

= ZInterface Health - Newark

@SSIS Packages Overview
£ 5SIS Packages Details

I ‘=Monitoring Overview - Edison (DR)
S&PI Server Health - Edison
“2AF System Health - Edison
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CMMS Platform Monitoring (Wellness Check)

Target Audience: PSEG Pl System Support Team

Monitoring Overview - Newark

@ PI Collective Pl AF Server SQL Server

Communcaton Status Communication Status Commumcabxn Status

05 Status

Pt Server Status

NINWKAPSI 16V

NINWKDEVADLY
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CMMS Platform Monitoring (Wellness Check)

Target Audience: PSEG Pl System Support Team

Interface Health

Lt et
ction to Test Pl to Plinterface

- |

¢ |

|

B Bafter 55

darTace Health

3049 A
2
o
<
®
©
3
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CMMS Platform Monitoring (Wellness Check)

Target Audience: PSEG Pl System Support Team

Pl Server Health - Newark rivsysew wioesion .
@ NJNWKAPS322V @ NJNWKAPS323V Legend

UNCHONNG @8 expacied

© State of Alent

Montonng Overdew - Newark

Pl Archive SS

An E

o
' Max Ponrts (As of 10V1472015)

' Pl SnapShot SS

Pl Network SS Pl Network SS

Connections 161 ! Connectons
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CMMS Platform Monitoring (Wellness Check)

Target Audience: PSEG Pl System Support Team

AF System Health - Newark

® NJNWKAPS320V

. Pl ACE Service

| Pl Network Manager Service

, Pl Message Service

Pl AF Service

Pl Analysis Service

| Pl Bufss Service

, Pl Notifications Service

@ NJNWKAPS321V

Pl ACE Service

Pl Network Manager Service

Pl Message Service

Pl AF Service
Pl Analysis Service*
Pl Bufss Service

Pl Notfications Service"

s UXpOCted

Sigie of Alent

Tamporanly [hsabied
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Monttonng Overdew - Newark
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CMMS Platform Monitoring (Wellness Check)

Target Audience: PSEG Pl System Support Team

$8IS Packages Overview
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) PSEG

7T,

We wake things avek for you
Integration of Portfolio of Applications e
PI System Suite (Test, Prod, & DR environments) OSilsoft Data Archive
Condition Assessment Microsoft SQL
AF Builder OSlsoft AF SDK
Microsoft Sharepoint
Engineering Dashboards SAP SAP Business Objects
OSilsoft Pl Webparts
. Pl ProcessBook
Operations and Support dashboards OSlsoft PI Coresight
. - . Asset Framework
al:)t;?tts:ilgn Condition Monitoring & CMMS Health OSlsoft Notifications
9 Asset Analytics
" . OSilsoft RLINK
Condition Based Maintenance SAP SAP PM
OSlsoft Pl Interface for Universal File and Stream
Manual Inspection CGI CAD PI Manual Logger (Pl ML)
Custom CAD web services
Asset Scoring & Algorithms OSlsoft PI Advanced Computing Engine (ACE)
. SQL SSIS for Pole Top Solar, GIS, OMS, CAD
External Data Sources Microsoft Relay, Doble, Delta-X, Megger, Aspen
EMS Data OSlsoft Pl to PI Interface
DMS Data OSlsoft Pl Interface for OPC
Non-Operational Data OSlsoft Pl Interface for DNP3
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W wake things avek for you

The Future of CMMS
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. PSEG
Future Analytics — Energy Strong O

. Determine Load factor for the 4/13/26/69 kV system (better asset utilization):
. Proactive voltage determination:

— Feeders violating the ANSI voltage limits

— Our voltage criteria is to operate between 0.95-1.05 p.u. with a goal of operating at 1.05 p.u.:
. Solar Analysis:

— Voltage impact

— Transformer LTC impact

— Capacitor impact

— Weather impact

. Condition based maintenance reports:
— LTC movement
— Power factor vs. available capacitors

. System power analysis factor:
— Unity power factor
— Leading power factor
— Poor power factor
— Very poor power factor
— Model validation
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Condition Maintenance and Management
System (CMMS) Modernization Project

COMPANY and GOAL

1) PSEGisa New Jersey based Electric and Gas utility ézé pgt‘(‘
based serving over 2.2 million electric customers and LN

1.8 million gas customers.

. PSEG
2) We keep the lights on for NJ
v

CHALLENGE SOLUTION RESULTS
= Aging infrastructure that was * Upgraded to latest Pl System, = Enabled high availability of data

obsolete with limited supported by including High Availability across seamlessly to the user at various

the vendor } control centers } architecture levels
= Add data sources (non-operational  Delieres] et (e Diles End * Improved CMMS performance

Product hall _ = Enhanced platform security using planners and operations
ar(i)n UC'CIZ?O(;ma enges supporting AD eliminating explicit logins = Enabled platform sustainable
gingp = Additional data sources for growth for asset classes using

= Need to scale assets for a condition assessment such as latest Pl System technology

sustainable growth substation and manual inspection
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Contact Information O

Steven Greulich
Steven.Greulich@pseq.com

Senior Associate IT Professional
PSEG

Angela Rothweiler
Angela.Rothweiler@pseg.com
RCM Expert

PSEG
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: PSEG
Contact Information o

Paloma Mejia
Paloma.Y.Mejia@accenture.com
Manager

Accenture Smart Grid Services
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Questions

Please wait for the
microphone before asking
your questions -

State your
name & company

Please remember to...

Complete the Online Survey
for this session

Download the Conference App for
OSlsoft Users Conference 2016

http://ddut.ch/osisoft
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Danke .
B Merci Gracias
x Thank You
NG HDhES
4 Cnacunbo Obrigado
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