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ABSTRACT

Brief Summary of the Study: Electricity theft is a critical issue in rural areas, leading to significant financial losses
and an unreliable power supply. This study focuses on identifying the extent, causes, and patterns of electricity theft
in a selected rural area. A detailed survey was conducted, including interviews and direct observations, to assess
power consumption, illegal connections, and gaps in the electrical infrastructure. The study also evaluates the impact
of electricity theft on local authorities and utility companies while proposing technological and administrative
solutions to mitigate the issue.
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1. INRODUCTION

Electricity theft is a significant global issue, particularly in rural areas, where it impacts power distribution networks
and poses challenges for utility companies and local authorities. This survey aims to assess the extent, causes, and
patterns of electricity theft in a rural village through direct engagement methods such as surveys, interviews, and
observation in addition to analyzing electricity theft, the study will evaluate the availability, reliability, and quality of
electrical infrastructure in rural areas. Identifying gaps in distribution, affordability, and access will provide insights
into the socio-economic benefits of electrification and the need for targeted policies, renewable energy adoption, and
public awareness initiatives.

By integrating technological solutions, governance strategies, and community engagement, this study seeks to mitigate
electricity theft and contribute to a more reliable and sustainable power supply for rural communities.

2. OBJECTIVES OF THE ELECTRICITY THEFT SURVEY IN RURAL AREAS

2.1 Identify Factors Contributing to Electricity Theft

e Analyze economic, social, and technical reasons behind electricity theft.

e Examine common theft methods such as illegal hooking, meter tampering, and bypassing.
e Assess the overall impact of electricity theft on the community and power distribution.

2.2 Evaluate Financial and Operational Impacts

o  Assess financial losses incurred by power utilities.

o Identify power quality issues, including voltage fluctuations and outages.
e  Study the burden on honest consumers due to increased tariffs.
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e  Quantify the extent of electricity theft in rural areas.

2.3 Analyze Electricity Consumption Discrepancies
e  Compare electricity supply data from substations with recorded consumer usage.
e Detect discrepancies in power consumption to estimate theft volume.

2.4 Examine Electricity Consumption Patterns
e  Conduct household and farm surveys to analyze appliance usage and energy demand.
o Identify seasonal or unexpected variations in power consumption.

3. METHODOLOGY FOR ELECTRICITY THEFT SURVEY IN RURAL AREAS

3.1 Survey Design & Planning
o Define objectives: Identify causes, impacts, and solutions for electricity theft.
e  Select study area: Mungsara village, Nashik, with a 25kVVA transformer supplying 11 houses and 11 farms

3.2 Data Collection Methods
e Interviews & Questionnaires: Conducted with residents to understand electricity usage patterns, billing
issues, and awareness.
¢  On-Site Observations: Inspection of meters, power lines, and evidence of illegal connections (hooking, meter
tampering).
e Energy Bill Analysis: Comparing household electricity bills with substation supply data.
e Technical Load Measurements: Calculating the expected vs. actual power consumption.

3.3 Data Analysis & Theft Detection
e Calculate total recorded consumption (household meters).
e Compare with substation supply data (difference indicates theft).
o Identify theft methods (e.g., illegal hooking, bypassing meters).

3.4 Identification of Theft Cases
e Total Power Supplied: 950 kWh
e Total Recorded Consumption: 876 kWh
o ldentified Theft: 74 kWh

4. SURVEY QUESTIONS SPECIFICATION

1. Electricity Supply Issues:
Question: Is there any electricity problem in your area?
Purpose: To assess the reliability and quality of electricity supply in rural areas.
Follow-up Questions:
1. How often do power outages occur?
2. What is the usual duration of a power cut?
3. Have you reported issues to the local electricity board?

2. Electrical Equipment in Households/Farms:
Question: How many electrical appliances do you have?
Purpose: To understand the energy consumption patterns and check for anomalies.
Follow-up Questions:
1. List the appliances you use daily (e.g., lights, fans, refrigerators, pumps).
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2. How frequently are they used? (Daily/Occasionally/Rarely)
3. What is the approximate power rating (Wattage) of each appliance?

3. Energy Consumption Pattern:
Question: What is the running period of your electrical equipment?
Purpose: To estimate the expected power consumption based on appliance usage.
Follow-up Questions:
1. How many hours per day do you use high-power equipment (e.g., motors, air conditioners)?
2. Do you have any seasonal variations in power usage?
3. Have you noticed any unusual fluctuations in your electricity bill?

4. Equipment Ratings & Load Analysis:
Question: What is the rating of your electrical equipment?
Purpose: To compare actual load with sanctioned load and detect discrepancies.
Follow-up Questions:
1. Are your appliances energy-efficient (BEE star-rated devices)?
2. Have you ever installed unauthorized or modified electrical devices?
3. Do you share electricity with neighboring houses/farms?

5. Verification of Energy Bills & Theft Detection:
Question: Can you show your electricity bill?
Purpose: To analyze discrepancies between actual consumption and reported usage.
Follow-up Questions:
1. Has your bill amount been consistent over the past 6 months?
2. Have you ever received an unusually low or high bill?
3. Have you noticed any unauthorized connections in your area?

5. COLLECTED INFORMATION FROM SUBSTATIONS

A 33/11kV substation steps down 33kV to 11kV for rural distribution, supplying a 25kVVA pole-mounted transformer
that powers 11 houses and 11 farms. Key components include transformers, VCBs, SF6 breakers, CT/PTs, lightning
arresters, and relay panels for efficient power management. The survey found 950 kWh supplied but only 876 kWh
recorded, revealing 74 kWh theft. Solutions include smart meters, underground cabling, strict legal actions, and public
awareness to prevent unauthorized connections and improve rural electrification.
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6. TYPES OF ELECTRICITY THEFT

1.

10.

Direct Hooking (Bypassing the Meter) — Illegal connections are made directly to power lines without a meter,
commonly known as "hooking" or "tapping."”

Meter Tampering — Consumers manipulate the meter to record lower consumption, such as by inserting foreign
objects, using magnets, or altering internal circuits.

Bypassing the Meter — A hidden or parallel connection is made before the electricity meter so that only partial
consumption is recorded.

Billing Fraud — Corrupt officials or employees modify electricity bills in exchange for bribes, leading to under
reporting of consumption.

Meter Reading Fraud — Meter readers intentionally record incorrect readings to show lower usage than actual
consumption.

Illegal Grid Connections — Unauthorized connections to the main electricity grid without approval, usually found
in remote or unauthorized settlements.

Phase & Neutral Interchange — Altering phase and neutral wiring to create a faulty reading or disrupt meter
recording.

Electromagnetic Tampering — Using high-powered magnets to slow down or stop meter recording.
Physical Meter Damage — Breaking or burning internal meter components to stop it from working properly.

Meter Reversing — Reversing the wiring or manually turning the electromechanical meter backward to reduce
recorded consumption.

Fig -2 : lllegal Hooking
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7. SOLUTION TO REDUCE ELECTRICITY THEFT IN RURAL AREAS

7.1 Technological Solutions

e  Smart Meters: Detect tampering and provide real-time monitoring of energy usage.

¢ Remote Monitoring Systems: SCADA and loT-based sensors to track abnormal power consumption.
e  Prepaid Meters: Consumers pay in advance, reducing billing fraud.

7.2 Infrastructure Improvements

e Underground Cabling: Prevents illegal hooking from overhead lines.

e Sealed & Tamper-Proof Meters: Makes meter manipulation difficult.

e Upgrading Transformers: Using anti-theft transformers to reduce unauthorized access.

7.3 Administrative & Legal Measures

e  Strict Laws & Heavy Penalties: Implement tougher penalties for electricity theft.

e  Special Anti-Theft Squads: Deploy teams for regular inspections and enforcement.
e Fast-Track Courts: Speed up legal action against offenders.

8. CONCLUSIONS

Electricity theft remains a critical challenge in rural areas, affecting power distribution networks, utility revenues,
and overall energy reliability. This survey has highlighted the economic, social, and technical factors contributing to
electricity theft, as well as the common methods used, such as illegal hooking, meter tampering, and bypassing. By
assessing the financial and operational impacts, the study underscores how theft leads to revenue losses, voltage
fluctuations, and increased tariffs for honest consumers.
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