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Contacts 

• Public Service Electric & Gas 
– Richard Wernsing 

– Cell:  973-303-889 

– Email:  Richard.wernsing@pseg.com 

 

• OSIsoft  
– Kevin Walsh  

– Mobile: 011-978-500-3859 

– Email: Kwalsh@osisoft.com 
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Agenda 

• About PSE&G 

• Why Asset Management ? 

• Functional Areas 

• 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 

– 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 

 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 
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Benefits Breakdown 
These annual expenditures protect $1.7 B of inside plant assets and full 

benefits after approximately five years. 

Note: 

Illustration depicts overall 

changes in maintenance 

investment strategy. 

Preventive  

Maintenance 

Corrective  

Maintenance 

Capital  Rep. 

 

Calendar Based 

Preventive 

Maintenance 

Corrective  

Maintenance 

Failures 

Condition Based 

Preventive 

Maintenance 

Historical       Today 

Failures  
Capital  Rep 

 

10%-20% Overall Reduction 
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Functional Areas of CMMS 

 Data Collection and Consolidation 

– Diagnostic and Inspection Data  

– Time-series Data 

– Relational Data 

 

 Maintenance DataAsset Analysis and 
Reporting 

– Condition & Criticality Assessment 

– Equipment Ranking 

– Work Prioritization 

 

 Maintenance Management 

– Measurement Points 

– Work Order Generations 

– Maintenance Planning 

 

 

 

Data Collection 

Analysis & Reporting 

Maintenance Management 

Raw data 

Measurement points 

Notification 

Feedback 
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Condition Based Maintenance (CBM) 
• Provides better insight into condition of assets based on available data 

– Operational 

– Diagnostic 

– Maintenance 

– Nameplate/Characteristic 

 

• Support system that assists in making repair, maintain and replace 

decisions. 

– It is NOT a “crystal ball” that predicts failures 

– It does NOT put the process on “cruise control” 

– It is NOT a “budget slashing” tool 
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Consolidate Data 

Diagnostic data 

Delta-X 

SAP maintenance and 

equipment & locations 

Gas & Oil analysis 

Electrical test results 

PI PI 

MV90 

Hydran 

Doble 

SAP-PM 
MDT 

Transmission SCADA 

Distribution SCADA 

Transformer loads 

PI Manual Logger 

Substation Inspections 

Gas Results 

Breaker Tests 

GIS 

Ratings, Solar &  

Circuit Lengths 

OMS 

POR and PPC 
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Build Asset Model and Correlate Data in PI AF 
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Build Algorithms in PI AF 
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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 
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CMMS Save helped avert an in-service failure  

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

History of 

CBM Score 
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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 

 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 

 

Final CBM score after refurbishment 
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CBM Benefits 

• Extremely valuable system when you have 

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

– Average age of the assets exceeds 40 years 

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

– Maintenance expenditures erode earnings and capital replacement provides 

for no new revenue? 

• Justify millions of dollars in saving over past 7 years in equipment failure avoidance 
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Engineering Desktop Demo 
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Summary of Worst Performing LTCs 
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SME Knowledge of Asset 
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Algorithm Details 
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History 
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Assessing Asset Condition 

Assessing  
Asset Condition 

Circuits 
SAIFI 
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Network 
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Substation 
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Asset Health Score 
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Asset Health Score – Drill down 

24 



© Copyr i gh t  2014 OSIso f t ,  LLC.  

Assessing Asset Condition 
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SAIFI Industry vs. PSE&G 

0

0.2

0.4

0.6

0.8

1

1.2

2007 2008 2009 2010 2011 2012

PSE&G 

Industry 

26 



© Copyr i gh t  2014 OSIso f t ,  LLC.  

Enhancements to SAIFI assessment  

and asset management programs… 

 Opportunity 
Rising SAIFI Trends  

are not adequately being  
addressed with current  

Asset Management 
Programs 

Solution 
Leverage opportunities 

to improve tools 
for investment 
prioritization 

 

Barriers 
Culture Change 

System upgrades 
Dedicated personnel 

Securing funding  
 

Outcome 
A device based  

program  
that has optimized  

SAIFI reduction and 
spend 

 

…will mitigate rising electric distribution SAIFI trends. 
27 



© Copyr i gh t  2014 OSIso f t ,  LLC.  

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.   

I.  Incident Evaluator Algorithm:   
 
Device Health Score provides the basis for an 
initial prioritization of potential projects, subject 
to further field inspections and cost estimates as 
described below. 
 
II.  Field Inspection, SAIFI validation and Cost 
Estimates: 
 
Scope of work assessment in field provides basis 
for cost estimate and validation of SAIFI benefit. 
 
Benefits and costs form basis for SAIFI 
Investment Yield calculation and final 
prioritization of projects. 
 

Frequency 

• Number of occurrences 

30% 

Customers 
Interrupted 

• Number of  customer 
interruptions 

60% 

Remediation 
Complexity 

• Variance of cause 
codes 

10% 

SAIFI Yield 
 on Investment 

(Yield Score) 

Remediation Cost 
Estimate 

SAIFI Benefit 
Validation 

• Scope of work assessment by field engineering / asset 

management 

– SAIFI benefit validation 

– Remediation cost estimates 
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Incremental SAIFI Benefit vs. Cumulative Cost
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Remediation Options Prioritized by SAIFI Yield 
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SAIFI Trending

Non-Weather Day (Blue Sky) vs Weather Day
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Assessing Asset Condition 
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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 
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Protector Backfeed 
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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 
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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 

 

 

40 



© Copyr i gh t  2014 OSIso f t ,  LLC.  

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 = F1*W1 + F2* W2 + Fn*Wn 

– Apply calculations by peer group; Voltage, Class, Types 

– Example Groups:  

• 500/345/230/138KV  Power Transformer 

• LTC Vacuum Tanks 

Has been very successful in the past 12 years with identifying problems and remediating issues before a 
failure 41 
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Analytics – Probability of Failure 

• Currently using PI ACE to calculate Transformer Loss of Life (LOL) from PI 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 PI 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 
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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 3.5 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 Failure 

• 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 a result 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 
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Pumping Plant Alarm Panel 
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OSIsoft PI System 
Presentation 
Layer 
 

50 



© Copyr i gh t  2014 OSIso f t ,  LLC.  

Power View Reports in Excel 2013 

Excel Worksheets 
 Asset Replacement 

Costs 

 Spare Assets 

 Station Locations 

 Critical Service 

Stations 

 Transformer 

Maintenance 

Scores 
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Power BI for Office 365 

Data analysis in the browser 
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Power BI for Office 365 

Data analysis on the tablet 
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Power BI Q&A for Office 365 

“Show replacement cost for Senior Care by station name.” 
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Power BI Q&A for Office 365 

“Show number of critical customers by station address by division on map.” 
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Excel Power Query and Power BI  
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Questions 

 

 

 

 

Please wait for 

the microphone 

before asking 

your questions 

 

State your  

name & 

company 
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Please don’t forget to… 
Complete the online survey for 

this session 

eventmobi.com/emeauc14 

Share with your friends 

#UC2014 


