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Computerized Maintenance 

Management System (CMMS) 
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CMMS is a decision support system that assists in 

making repair, replace and maintenance decisions 

for our high profile assets:  

– Transformers 

– Load Tap Changers 

– Breakers & Circuit Switchers 

– Transmission OH and UG Assets 

– 26 KV UG Transformers & Protectors 
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What is CMMS 
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Business Challenges 

• No predictive maintenance program or strategy 

• Formalizing the equipment replacement strategy 

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

• Limited assessment tools for determining asset 
condition and maintenance efficiency 

• Decreasing expertise in both field maintenance and 
engineering 
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Solution & Benefits 
• Centralize and correlate 

operational, diagnostic, 
real time sensor data, 
order history and asset 
characteristics/nameplate 
down to asset level within 
AF 

• Create condition based 
and life cycle algorithms 
that turn data into 
actionable information. 
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• Perform the right 
maintenance at the right 
time, based on the 
consistent analysis of 
data  

• Use data to drive 
business plans for asset 
replacement 

• Avoid costly asset failures 
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CMMS Strategy 
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CMMS PI System 

• PI Data Archive 

• PI Asset Framework 

• PI MDB 

• PI ACE 

• RLink 

• PI Manual Logger 

• Interfaces:  PI DNP, PI OPC, PI to PI, PI UFL 

• Client Apps: 
– PI Coresight, PI WebParts, PI Datalink, PI ProcessBook 
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Data Collection 
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Correlate Data to Asset 
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Transformer Analytics 

• Condition Based Algorithms based on 
– Detectable Acetylene 

– Moisture 

– Dielectric Strength 

• Replacement Algorithm based on 
– Condition Score 

– Chronological Age 

– IEEE Loss of Life Aging Factor 

• Weighted Algorithms  
• CA = F1*W1 + F2*W2 + Fn*Wn 

• Apply calculations to peer groups by  Voltage Class 
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Transformer Alarming in ACE 

• Event Based Calculations 
– Low Nitrogen Pressure 

– Low Nitrogen Cylinder Pressure 

– High / Low Oil Levels 

• Scheduled Calculations 
– Daily Combustible Gas Rate of Change 

– Weekly Combustible Gas Rate of Change 

• Inputs SCADA or Weekly Inspection data collected by 
operators 

• Output is email to Asset Engineers or SAP notification for 
Maintenance Supervisor  
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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 > 9B 

– 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 in 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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Advanced Analytics on Real Time 

Sensor Data 
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Non-Operational Data Collection 
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Advanced Analytics 
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• Calculates Transformer 

LOL based on IEEE 

C57.91-2011 

 

• Geographical view of 

Transformer Loading 

and Loss of Life 

(LOL) Situation 
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Transformer Load & LOL Situation 
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• Map overview of 
load or LOL 
situation 

• Based on load 
maximum or 
averages  

• Satellite view 

• Heatmap 
representation 
instead of pins 

• Satellite view of 
substation 
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Transformer Loss-of-Life (LOL) Calculation 
• Calculate 

transformer loss-of-
life using IEEE 
C57.91-2011 (for 1 
year with 1-minute 
measurements) 

• Calculate using load 
or actual measured 
winding hot spot 
temperature. 

• See development of 
resulting hottest-spot 
oil temperature (red) 
and loss-of-life factor 
(green) over the year 
 

25 



© Copyr i gh t  2015 OSIso f t ,  LLC.  26 



© Copyr i gh t  2015 OSIso f t ,  LLC.  

Transformer Loss-of-Life Calculation 
• Display load curve 

and see 
relationship 
between load and 
loss-of-life factor 

• Here: 
 impact of colder 

winter months 
on loss-of-life 

 combined effect 
of higher load 
and higher 
ambient temps 
in summer 
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• Display percent 
current load to 
nameplate rating 

• Conduct forecasting 
of the next 
day‘s load (blue 
color, on the right 
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Investigating Individual Load Curves 



© Copyr i gh t  2015 OSIso f t ,  LLC.  

Benefits 

• Calculate true age of the transformer using IEEE 
C57.91-2011 Loss of Life  

• Use true aging factor to drive replacement algorithm 

• Provides engineers with load & loss of life profiles  

• Extrapolate/forecast data into future and past 

• Excellent tool for calculating transformer end of life 
for future engineers (installing monitoring devices on 
new transformers 
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• Angela.rothweiler@pseg.com 

• Principal Engineer 

• Public Service Electric & Gas (PSE&G) 
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Brought to you by 

THANK YOU 
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