
<Insert Picture Here>

Energy Auditing System - Utilizing Network 
Management Systems for Loss Reduction
Parag A Parikh
Principal Product Manager



The following is intended to outline our general 
product direction. It is intended for information 
purposes only, and may not be incorporated into any 
contract. It is not a commitment to deliver any 
material, code, or functionality, and should not be 
relied upon in making purchasing decisions.
The development, release, and timing of any 
features or functionality described for Oracle’s 
products remains at the sole discretion of Oracle.

© 2006 Oracle Corporation – Proprietary and Confidential



<Insert Picture Here>

Agenda

• Our Understanding of the Problem
• Loss Reduction Assessments 
• Energy Auditing System (EAS) – Closer Look
• EAS – Implementation Approach
• Utilizing Oracle Network Management System (NMS) 

for EAS
• EAS to NMS Expansion 



Indian Power Distribution Status

• Continuing mismatch in consumption and tariffs
• SEB revenue realization is only about 70% 
• Much of electricity delivered is unaccounted for

• High T & D losses ~30%
• Commercial loss ~ 15 – 25 %
• Distribution utility privatization initiative motivating factors

• Improving services and reliability
• Reduce commercial losses
• High growth – Demand exceeds production



Reasons for High T & D Losses

• Technical Losses
• Overloading – Too Much Demand – Not Enough Capacity
• Aging Infrastructure
• Too Much LV as Compared to HV (HV is more efficient) – LV 

Promotes Higher Technical Losses
• Lack of Preventive Maintenance

• Commercial Losses
• Inefficient metering, billing and collection Practice
• Theft and meter tampering
• Low accountability of employees
• Lack of energy accounting and auditing



On-going efforts in India for Loss Reduction

• APDRP’s (Accelerated Power Development & Reform 
Program) loss reduction measure initiative 
recommends:
• Energy meters on 11 kv  Distribution Feeders
• Energy meters on distribution transformers
• Reduce length of LT lines by reconfiguration and fewer LT 

lines
• Digital mapping of field assets
• Computerized Load Flow studies

• Oracle recommends
• Staged and managed methodology based on available data 

and computer aided systems to systematically improve 
Technical and Non-Technical losses



Information Depth Increases Results
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Loss Reduction Challenges
• Business Deficiencies
� • Past unavailability of meters resulting in 

direct connections
� • Deficient record keeping
� • Weak audit procedures
� • Improper account set-up
• Network Access
� • Large stretches of un-insulated 

secondary network offering easy access
� • Unsealed meters
� • Exposed, energized terminals when 

meters are withdrawn from service.



Current Limitations of Energy Audits

• Usually spreadsheet or database tables solution
• Inefficient usage of billing data to identify problem 

areas
• Does not easily correlate between revenue collected 

and consumption/delivery of power
• Data not updated continuously
• Does not take real-time network configuration and 

reconfiguration into consideration
• Lack of integration with other enterprise applications



Energy Auditing System Capabilities

• Centralized real-time integrated system
• Uses billing and available measurement data to 

identify problem areas
• Updated continuously
• Reflects real-time network configuration
• Integrates with major enterprise systems
• Is in the family of Network Management System 

products:
• Distribution Management Systems
• Outage Management Systems
• Energy Auditing Systems
• Business Intelligence



Energy Auditing System
• EAS provides the user tools to assess:

• Feeder electrical connectivity view
• Feeder load summary
• Feeder revenue summary

• Provides an accurate assessment of energy use - visualizing the 
power lost through theft and technical losses

• Uses powerful mathematical algorithms with input from several 
data sources including the electrical network model to form an 
accurate picture of the state of the network and areas of concern

• Basic set of input data and can be configured to make optimal use 
of available measurements such as interval-based AMR reading or 
total energy consumption from billing records as provided by the
Billing Systems



EAS – Recommended Approach

• Initial starting point
• Customer model (maybe from a CIS)

• Customer to feeder relationship (initially)
• Customer to service transformer (desired)
• Customer to transformer and phase (highly valuable)

• Feeder model
• Feeder breakers within substations
• Backbone escalation chain (connectivity)
• Taps and laterals (desired)
• Phase sensitivity (highly valuable)

• Manual measurements
• Deploy loss reduction teams
• Record and track measurements
• Record and track investigations



EAS Data Sources

• A network connectivity model (from simple to 
complex)

• Association between
• Customer to Meter
• Meter to Transformer
• Transformer to Feeder

• Initially can rely on periodic manual measurements
• Loss Reduction Crew dispatch and scheduling capability

• Complement manual measurements over time with
• SCADA measurements
• AMR measurements
• Other available measurements



EAS Approach

• Distribution network model
• Build initial model of distribution network

• Feeder Breakers within Substations
• Backbone
• Laterals
• Phase Sensitivity

• Does not need to be a complete model – evolve over time

• Customer Information System integration
• Provides customer to feeder association
• Initially establish customer to Dist. Transformer relationship
• Desirable but not required to have service location to 

distribution transformer relationship by phase



EAS - Architecture



Correlation & Verification
• Correlation – against time-of-day

• Feeder billing normalization ( Rs. -> KWH )
• Feeder delivery profile ( KWH for hour )
• Calculate magnitude differences
• Show feeder statistics
• Filter on worst performing feeders

• Verification
• Manual measurement

• Use NMS to schedule and dispatch the Loss Reduction Teams
• Upload measurement results using SCADA Extensions
• Prepare load profile for the feeder points

• Complement with 
• Feeder breaker energy meters 
• Existing system SCADA measurements
• Other data sources of power delivery



Team Manual Readings and SCADA 
Measurements

• SCADA provides Digital and Analog Measurements in 
real-time

• Non SCADA Device Measurements are Entered By 
Dispatchers from the Loss Reduction Teams



Worst Performing Feeder Load Profile

• EAS generates Feeder Load Profile using available 
data
• SCADA and manual measurements
• Connected load profiles

• Users can determine
• Worst performing feeders for auditing and field assessment
• Incremental approach could help to narrow the likely location 

of the losses
• Locations to dispatch loss reduction teams



Example of the results of the CSS calculation of each feeder



Feeder Loss Summary

Quantities shown in blue and green represent the network losses and the 
unaccounted energy, respectively



Benefits of EAS

• Works with existing utility data
• Determines network losses by feeder for the entire network
• Determine areas of network where theft of power is most likely 

occurring by feeder
• Business Intelligence tools provide accurate reporting to 

Management detailing use of energy from the injection point on 
the network down to the customer level

• Initial application with potential to expand into traditional 
Distribution Management and Outage Management applications 
utilizing a common data model and familiar user experience



Additional Oracle Complementary 
Modules – NMS = DMS & OMS

• Oracle Utilities Network Management System (NMS)
• Combination of Distribution Management Applications (DMS)
• In conjunction with Outage Management Applications (OMS)

• Using a real-time connectivity model, simulates what’s 
happening at all points in the network

• Monitors and alarms existing and potential problems based on 
the simulation

• Generates best-case switching and control action 
recommendations

• Manages Outages and Crew Dispatching

• Provides other operations engineering functions

• Out-of-the-box integration adapters based on industry standards

• Oracle Smart Grid Initiative – Smart Energy Alliance
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