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Executive Summary 

 

Annual maintenance plays a critical role in preventing equipment deterioration, reducing breakdowns, 

and avoiding costly repairs. It not only minimizes downtime but also extend the lifespan of 

infrastructure, reducing the need for major repairs or replacements. Annual maintenance tasks are 

primarily carried out by field offices, including the Grid Maintenance Division (GMD) and System 

Protection and Metering Division (SPMD), under the supervision of grid circle offices. Maintenance 

procedures for different equipment vary and are usually based on the manufacturer's guidelines. Typical 

maintenance activities are discussed below. 

 

Annual Maintenance Activities (Transmission Line) 

➢ Tightening Connection Points: Regular checks for loose connections and the replacement of rusty 

nut-bolts are conducted. Old or worn-out jumper loops are replaced when necessary. 

➢ External Cleaning: Suspension and tension disc insulators undergo thorough cleaning to eliminate 

salt, dirt, and dust deposits. 

➢ Damper Placement: Dampers are strategically positioned along overhead transmission lines to 

manage conductor motion and vibration, particularly during adverse weather conditions. 

Repositioning of dampers is carried out as required. 

➢ Replacement of Broken Disc Insulators: Disc insulators play a dual role by supporting conductors 

and isolating them from towers. If a disc insulator is damaged, it compromises effective insulation, 

necessitating replacement. 

➢ Armoring of Conductor & OPGW: Damage can occur to one or more strings due to extended injury 

and looseness of nut bolt. Armoring techniques are employed to compensate for the damage while 

preserving the current-carrying capacity. 

➢ Splicing: In cases where conductor damage is moderate and effectiveness of armoring is not 

guaranteed, splicing methods are utilized to create a mid-span joint. 

➢ Sag Adjustments: Monitoring and adjustment of sag, the vertical difference in level between 

transmission towers and the lowest point of the conductor, are conducted. Correcting sag is vital to 

reduce the risk of short circuits and live hazards. 

➢ Replacement of Aviation Lights: Essential for aviation safety, aviation lights, also known as aircraft 

warning lights or obstruction lights, are installed on extra-high-voltage transmission lines to prevent 

collisions and accidents. Faulty aviation lights are replaced. 

➢ Right of Way (ROW) Maintenance: The ROW, which encompasses the land beneath and around 

the transmission line, requires consistent upkeep. It involves regular trimming and pruning to ensure 

a safe clearance zone. Additionally, external objects like kites may become entangled with the 

conductor and are removed as part of ROW maintenance. 

 

Annual Maintenance Activities (Substation) 

➢ External Cleaning: Equipment surfaces and insulators are cleaned to remove salt, dirt, and dust 

deposits. 

➢ Rust Protection: Steel surfaces are treated to prevent rust, especially in corrosive environments. 

➢ Lubrication: Gears and moving parts are lubricated with suitable grease or lubricants. 

➢ Treatment of Contact Surfaces: Current-carrying contacts, such as breakers, isolators, and ground 

switches, are treated using appropriate methods. Worn-out isolator fingers are replaced. 
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➢ Tightening Connection Points: All connection points are checked for loose connections and are 

tightened if needed. Rusty nut-bolts are replaced, and clamp connectors are replaced if required. 

➢ Oil Leakage Repair: Any oil leakage detected during inspections done earlier are repaired using 

suitable techniques such as gasket replacement, welding, etc. 

➢ Oil Filling: Transformer conservator oil levels are checked and oil is topped up if necessary. 

➢ Oil Filtration: In case of poor results from oil tests, transformer oil undergoes a filtration process 

called centrifuging. After obtaining satisfactory results, the oil is refilled. 

➢ Calibration of Sensors: Equipment sensors, such as transformer WTI and OTI, are calibrated. Also, 

their proper functioning is ensured. 

➢ Functionality Check: Mechanical protection devices of equipment, such as gas pressure relays on 

power transformers, are checked for proper functioning. Contact rust is cleaned. 

➢ Replacement of Jumper Loops: Old, worn-out jumper loops are replaced if needed. 

➢ Replacement of Old/Faulty/Underrated Equipment: Old, faulty equipment is replaced and 

underrated equipment is upgraded with higher capacity alternatives. 

 

Routine Tests 

➢ Insulation Resistance Test: This test is conducted to evaluate the condition of equipment insulation. 

It helps identify any degradation in the quality of insulation, which is a common cause of equipment 

failure. 

➢ Oil Breakdown Voltage Test: Since oil serves as both an insulating medium and a cooling agent 

inside the equipment, the quality of oil is crucial. The breakdown voltage test assesses how much 

stress the oil can withstand before failing as an insulating medium. 

➢ Contact Resistance Test: In an ideal scenario, current-carrying contacts should have minimal 

resistance. This test measures the resistance of contacts. If higher contact resistance is detected, 

appropriate actions are taken to address the issue. 

➢ Tan Delta Test: The Tan Delta test is a specialized examination that evaluates insulation quality by 

measuring the dissipation factor, known as tan delta. This parameter quantifies the insulation's 

ability to resist the flow of small leakage currents. When combined with other test results, the Tan 

Delta test reveals early signs of potential issues, allowing for proactive maintenance to prevent 

electrical failures and ensure the continued reliability of the equipment. 

➢ Relay Testing: Protection relays are key elements of the protection system. Proper relay function is 

essential for isolating faults and preventing accidents. Tests are carried out to ensure the relays are 

functioning correctly and reliably. 

➢ Timing test: It is very important to test circuit breakers regularly. Contact Timing Tests and Motion 

tests are performed to determine the optimal performance of the breakers. The testing can determine 

improper breaker operations in case of system fault and to improve system reliability.  

 

The meticulous execution of maintenance activities, complemented by effective documentation and 

record-keeping, stands as the linchpin for sustaining the efficient operation of Power Grid. By investing 

in maintenance practices and adhering to industry best standards, Power Grid ensures smooth operation 

of the national power grid. Report of emergency maintenance, breakdown maintenance along with 

maintenance of inspection card, history card studied to identify the most frequent cause of failure and 

necessary action taken in annual maintenance to prevent breakdown time. 
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