SESSION TRANSACTION PLAN FOR TWO-DAY CAPACITY BUILDING PROGRAMME FOR DISTRIBUTION UTILITIES (DISCOMS)

	SESSION NUMBER
	SESSION TITLE WITH DURATION
	OBJECTIVE
	SESSION TRANSACTION PLAN
	EXPECTED OUTCOME
AND FOLLOW-UP
RESOURCES

	SESSION 1
	Session Title:
“Distribution of power – Overhead Conductors”

Duration:
1 Hour

	Objective:

Comprehensive understanding of overhead transmission line conductors, emphasizing their types, construction, selection criteria, advancements in modern power systems, and key insights into relevant Indian standards and CEA guidelines.
	Session Breakdown 

1. Introduction to Overhead Transmission Line Conductors (10 minutes)
· Objective:
· To provide an overview of transmission line conductors.
· Content:
· Types of Conductors used in power transmission.
· Key Indian standards
· IS 398 (Part 1)
· IS 398 (Part 2)
· IS 398 (Part 4)
· Methodology:
· Interactive presentation highlighting various types of conductors used in the power transmission and important Indian Standards. 

2. Construction and Materials of Conductors (20 minutes)
· Objective:
· To understand the materials and construction of transmission line conductors.
· Content:
· Core materials: Galvanized steel.
· Outer layers: Hard-drawn aluminium and aluminium alloys.
· Physical constants and properties: Resistivity, density, and thermal expansion coefficients. 
· Methodology:
· Interactive presentation comparing the electrical and physical properties of various types of aluminium conductors.
· Diagrams showing conductor construction.

3. Factors for Conductor Selection and Basic Principles for Selection of Conductor (15 minutes)
· Objective:
· To explore the factors influencing conductor selection for transmission lines and principles guiding conductor design.
· Content:
· Power quantum and current handling.
· Line length and climatic conditions.
· Terrain considerations 
· Electrical resistance and current ratings
· Methodology:
· Discussion on selecting conductors for different terrains.

4. Advanced Conductors for Modern Power Systems and Regulatory Compliance (15 Minutes)
· Objective: Discuss the integration of advanced conductors in modern power systems and compliance requirements.
· Content:
· High-Temperature Low-Sag (HTLS) conductors.
· Challenges in deploying conductors:
· Right-of-way constraints
· Weather-related vulnerabilities
· Cost-benefit analysis
· Central Electricity Authority (CEA) guidelines for high-performance conductors. 

· Methodology:	
· Interactive discussion on the use of HTLS conductors in high-temperature environments.
· Interactive discussion with reference to CEA      guidelines.
	Expected Outcomes:

· Understanding of key factors influencing conductor selection, including electrical, environmental, and design considerations.

· Understanding of relevant Indian standards and Central Electricity Authority (CEA) guidelines for high-performance conductors.

Follow-Up Resources:
· Access to relevant standards on Overhead Transmission line conductors. 
· Contact information for further queries or guidance. 



	SESSION 2
	Session Title: “Distribution of Power - Aerial Bunched Cables”

Duration: 
1 Hour
	Objective:
To provide participants with insights into the role of BIS standards in ensuring the quality of Aerial Bunched Cables
	Session Breakdown

1. Introduction (15 Minutes)
· Objective: Current Regulatory Framework
· Content: Brief on CEA Regulations, 2023 and Cables Quality Control Order, 2020
· Methodology: Presentation with an overview on CEA Regulations and Quality Control Order and its contents.
2. Design and Standard of Aerial Bunched Cables (15 Minutes)
· Objective: Selection criteria for cables: conductor size, insulation material
· Content: References to be made to IS 14255: 1995
· Methodology: Presentation highlighting sections from IS 14255: 1995

3. Overview on Quality of Aerial Bunched Cables (15 Minutes)
· Objective: Testing requirements of Aerial Bunched Cables
· Content: 
· Understanding test reports and critical parameters
· References to be made to IS 14255: 1995
· Methodology: Slide presentation with examples of test reports

4. Conclusion and Q&A (15 minutes)
· Objective: Recap key points and address participant questions
· Content:
· Summary of the role of BIS standards
· Open floor for participant questions and clarifications.
· Methodology: Facilitator-led summary and interactive Q&A session.

	Expected Outcomes:

· Understanding the key provisions of current regulatory framework on Aerial Bunched Cables.

· Understanding of BIS standard on Aerial Bunched Cables.

· Ability to interpret test results and ensure compliance with standard

Follow-up Resources:
· Access to relevant sections of the CEA Regulations and Cables Quality Control Order, 2020

· Access to relevant BIS documents and standards. 


	SESSION 3
	Session Title: “Underground Cables for Distribution Systems - Different types of Cables”

Duration: 
1 Hour 15 Minutes
	Objective:
To provide participants with insights into the role of BIS in formulating standards for Underground Cables
	Session Breakdown

1. Introduction (15 Minutes)
· Objective: Current Regulatory Framework
· Content: Brief on CEA Regulations, 2023 and Cables Quality Control Order, 2020
· Methodology: Presentation with an overview on CEA Regulations and Quality Control Order and its contents.
2. Types of Underground Cables (15 Minutes)
· Objective: To classify and explain different types of underground cables used in distribution systems
· Content: Types based on Application and Use
· Methodology: Slide presentation with examples of IS 7098 and 1554 cables
3. Overview on Construction and Design of Underground Cables (15 Minutes)
· Objective: To understand the constructional details and design aspects of underground cables
· Content:
· Parts of an underground cable viz. Conductor, Insulation, Inner sheath, Armoring, Outer sheath.
· Importance of proper design for performance and safety. 
· Methodology: Slide presentation with diagram analysis and explanation
4. Testing of Underground Cables (15 minutes)
· Objective: To understand the methods for testing of underground cables
· Content: 
· Understanding test reports and critical parameters
· References to be made to IS 7098 and 1554 cables
· Methodology: Slide presentation with examples of test reports
5. Conclusion and Q&A (15 minutes)
· Objective: Recap key points and address participant questions
· Content:
· Summary of the role of BIS standards
· Open floor for participant questions and clarifications.
· Methodology: Facilitator-led summary and interactive Q&A session.

	Expected Outcomes:

· Understanding the key provisions of current regulatory framework on Underground Cables.

· Understanding of BIS standard on Underground Cables.

· Ability to interpret test results and ensure compliance with standard

Follow-up Resources:
· Access to relevant sections of the CEA Regulations and Cables Quality Control Order, 2020

· Access to relevant BIS documents and standards. 


	SESSION 4
	Session Title: “Underground Cables for Distribution Systems – Selection and Application”

Duration: 
1 Hour 15 Minutes
	Objective:
To provide participants with insights into the role of BIS in formulating standards for Underground Cables
	Session Breakdown

1. Introduction (15 Minutes)

· Objective: Current Regulatory Framework
· Content: Brief on CEA Regulations, 2023 and Cables Quality Control Order, 2020
· Methodology: Presentation with an overview on CEA Regulations and Quality Control Order and its contents.

2. Introduction to Underground Cables and Selection Criteria (15 Minutes)
· Objective: To introduce the key factors influencing the selection of underground cables for distribution systems
· Content:
· Importance of proper cable selection.
· Factors affecting selection:
· Voltage rating
· Current carrying capacity
· Environmental conditions (temperature, soil type, moisture)
· Cost and reliability considerations
· Methodology: Slide presentation with tables showing typical selection parameters

3. Types of Underground Cables and Their Applications (15 minutes)
· Objective: To classify underground cables based on their design and understand their specific applications
· Content:
· Types of cables based on:
· Voltage level (LV, MV, HV cables)
· Number of cores (single-core, multi-core)
· Insulation material (PVC, XLPE, EPR)
· Methodology: Slide presentation with diagram analysis and explanation

4. Technical and Economic Considerations in Cable Selection (15 minutes)
· Objective: To explore the technical and economic factors influencing cable selection for distribution systems
· Content: 
· Technical considerations:
· Load capacity and voltage drop
· Short-circuit performance
· Thermal performance and de-rating factors
· Economic considerations:
· Initial cost vs. lifecycle cost
· Cost of installation and maintenance
· Methodology: Slide presentation with excerpts from relevant Indian Standard (IS 1255)

5. Conclusion and Q&A (15 minutes)
· Objective: Recap key points and address participant questions
· Content:
· Summary of the role of BIS standards
· Open floor for participant questions and clarifications.
· Methodology: Facilitator-led summary and interactive Q&A session.

	Expected Outcomes:

· Understanding the key provisions of current regulatory framework on Underground Cables.

· Understanding of BIS standard on Underground Cables.

· Ability to interpret test results and ensure compliance with standard

Follow-up Resources:
· Access to relevant sections of the CEA Regulations and Cables Quality Control Order, 2020

· Access to relevant BIS documents and standards. 


	SESSION 5
	Session Title:
“Selection and Dimensioning of Insulators for Overhead Power Transmission Lines”

Duration:
1 hour 15 Minutes
	Objective: 
To provide participants with a comprehensive understanding of the selection, classification, dimensioning, performance, and latest technological developments in insulators used for overhead power transmission lines.
	Session Breakdown
 1.  Overview of Insulators in Power Transmission (10 minutes)
· Objective: To introduce the concept of insulators and their importance in electrical transmission systems.
· Content: Definition, purpose of insulators, and materials used (glass, ceramic, polymer, etc.).
· Methodology: Short presentation with examples of insulator types.
2. Classification of Insulators for Overhead Lines (15 minutes)
· Objective: To provide an understanding of the various types of insulators based on electrical and mechanical parameters.
· Content: Types of insulators (pin, strain, suspension, etc.), and classification based on arcing distance, creepage distance, and mechanical properties.
· Methodology: Presentation explaining classification and interactive Q&A.
3. Key Factors in Insulator Selection and Dimensioning (15 minutes)
· Objective: To explain the criteria for selecting insulators and the parameters for dimensioning.
· Content: Factors such as creepage distance, shed inclination, core material, and environmental considerations.
· Methodology: Technical discussion on key parameters 
4. Ensuring Reliability: Pollution Performance and Design Tests (10 minutes)
· Objective: To explain how pollution impacts insulator performance and the importance of design tests.
· Content: Impact of pollution on insulators, design tests (water diffusion, UV, salt fog, flammability), and standards (IS 16684:2018).
· Methodology: Case studies on pollution failures and design test.
5. Recent Innovations in Insulators for Power Transmission (10 minutes)
· Objective: To introduce participants to the latest technological advancements in insulators.
· Content: Composite pin insulators, insulated cross arms, RTV silicone rubber, and diagnostic methods for polymer insulators.
· Methodology: Presentation with recent case studies.
6. Risks of Non-Compliance with Standards (15 minutes)
· Objective: To highlight the potential risks of not adhering to standards in insulator selection and usage.
· Content: Electrical and mechanical failures, environmental risks, and operational costs.
· Methodology: Discussion on key risks, with real-world examples of insulator failures due to non-compliance.
	Expected Outcomes:

· Importance of Insulators in Power Transmission.
· Key Factors in Insulator Selection and Dimensioning.
· Familiarity with how pollution impacts insulator performance and the importance of design tests.
· Familiarity with potential risks of not adhering to standards in insulator selection and usage. 

Follow-up Resources:

· Access to relevant BIS documents and standards. 
Contact information for further queries or guidance.

	SESSION 6
	Session Title
“Distribution Transformers-Types, Selection and Tests”

Duration: 
1 Hour 30 Minutes

	Objective:
To provide the participants with an integrated understanding of the Design and Quality parameters of Distribution transformers as outlined in IS 1180 (Part 1 & 3) on distribution transformers.
	Session Breakdown

1. Present Scenario of Distribution Transformers in India (10 minutes)
· Objective: Introduce the session and highlight the importance of Distribution Transformers in the current scenario.
· Content: 
· Present Scenario of Distribution Transformers and its importance in the current scenario.
· Statutory requirements to be complied for Distribution Transformers.
· Methodology: Presentation with an overview of the session objectives and content.

2. Challenges encountered in the context of the current scenario (15 minutes)
· Objective: To ascertain the challenges encountered in the context of the current scenario of Distribution Transformers in India and relate the same with the provisions of Indian Standards on Distribution Transformers.
· Content:
· Challenges encountered in the current scenarios.
· Introduction to IS 1180 (Part 1 & Part 3) along with Key Features.
· Methodology: Interaction with the Participants and relate the challenges with the provisions of Indian standards on Distribution Transformers.

3. Overview of the relevant provisions in IS 1180 (Series) (25 minutes)
· Objective: Familiarize participants with key provisions of IS 1180 (Series) related to Ratings, Winding Connections, Insulation level and types, Energy Efficiency Levels, Temperature Rise Limits and Losses.
· Content: Technical Parameters with respect to Ratings, Winding Connections, Insulation Levels and types, Energy Efficiency Levels, Temperature Rise Limits, Losses of Distribution Transformers and Materials used in Distribution Transformers.
· Methodology: Interactive lecture on the provisions of IS 1180 (Series)

4. Quality Assessment (20 minutes)
· Objective: Familiarize participants with the provisions of IS 1180 (Series) for quality assessment of Distribution Transformers and compliance.
· Content: Requirements & Tests specified in IS 1180 (Series) for quality assessment of Distribution Transformers.
· Methodology: Interactive Lecture on the Provisions of IS 1180 (Series).

5. Impacts of Non-Compliance and Compliance with IS 1180 (Series) (5 minutes)
· Objective: To make the participants aware of the potential impacts for non-compliance with IS 1180 (Series) and the benefits of compliance with the same.
· Content:
· Risks & Consequences
· Benefits of Compliance
· Methodology: Presentation of slides on the topic.

6.  Available Indian standards and New Standards under development (5 minutes)
· Objective: To apprise the participants about the important Indian standards referred in IS 1180 (Series) and New Indian Standards under development.
· Content: Important Standards referred in IS 1180 (Series) and New Indian Standards under Development
· Methodology: Presentation of slides on the topic.

7. Conclusion and Q & A (10 minutes)
· Objective: Recap key points and address participants’ questions.
· Content: Summary of the topics discussed during the session.
· Methodology: Facilitator-led summary and interactive Q&A session.


	Expected Outcomes:

· Understanding of the key provisions of IS 1180 (Series) related to Design, Quality Assessment of Distribution Transformers and the provisions available in the Indian Standards to address the challenges being encountered.
· Knowledge of Important Indian Standards referred in the IS 1180 (Series) with respect to Raw Materials, testing procedures for ensuring quality of Distribution Transformers.

Follow-up Resources: 

· Presentation slides based on IS 1180 (Series)
· Access to IS 1180 (Series) and related technical documents.


	SESSION 7
	Session Title:
“Distribution Transformers-Selection, Installation and Maintenance”

Duration:
1 Hour 30 Minutes

	Objective:
To provide the participants with a thorough understanding of the key aspects of transformer selection, installation, and maintenance as per IS 10028 (Series) focusing on best practices, compliance, and addressing challenges.
· 

	Session Breakdown

1. Selection of Distribution Transformers (5 minutes)
· Objective: Introduce the session and highlight the importance of proper selection of Distribution Transformers.
· Content:
· Importance of proper selection of Distribution Transformers.
· Consequences/Impacts due to improper Selection of Distribution transformers.
· Methodology: Interaction with the Participants and presentation of slides on the topic.

2. Challenges encountered during Selection of Distribution transformers (10 minutes)
· Objective: Discussion on the challenges being encountered during selection of distribution transformers vis-à-vis the provisions available in the said IS for addressing the challenges highlighted during discussion.
· Content:
· Challenges encountered during Selection of Distribution Transformers.
· Introduction to IS 10028 (Part 1).
· Methodology: Interaction with the Participants and relate the challenges with the provisions of Indian standards on Distribution Transformers.

3. Overview of the relevant provisions in IS 10028 (Part 1) (10 minutes)
· Objective: Familiarize participants with key provisions of IS 10028 (Part 1) related to Selection of Distribution transformers.
· Content: Overview of the Criteria for Selection of Distribution Transformers as specified in IS 10028 (Part 1)
· Methodology: Interactive lecture on the provisions of IS 10028 (Part 1).

4. Installation of Distribution Transformers (5 minutes)
· Objective: To Highlight the importance of proper installation of Distribution Transformers.
· Content:
· Importance of proper installation of Distribution Transformers
· Consequences/Impacts due to improper Installation of Distribution transformers
· Methodology: Interaction with the Participants and presentation of slides on the topic.

5. Challenges encountered during Installation of Distribution transformers (5 minutes)
· Objective: Discussion on the challenges being encountered during installation of distribution transformers vis-à-vis the provisions available in the said IS for addressing the challenges highlighted during discussion.
· Content:
· Challenges encountered during installation of Distribution Transformers.
· Introduction to IS 10028 (Part 2)
· Methodology: Interaction with the Participants and relate the challenges with the provisions of Indian standards on Distribution Transformers.

6. Overview of the relevant provisions in IS 10028 (Part 2) (20 minutes)
· Objective: Familiarize participants with key provisions of IS 10028 (Part 2) related to installation of Distribution transformers.
· Content: Overview of the provisions of installation of distribution transformers as specified in IS 10028 (Part 2).
· Methodology: Interactive lecture on the provisions of IS 10028 (Part 2).

7. Maintenance of Distribution Transformers (5 minutes)
· Objective: To Highlight the importance of maintenance of Distribution Transformers.
· Content: 
· Importance of maintenance of Distribution Transformers
· Consequences/Impacts due to improper maintenance of Distribution transformers
· Methodology: Interaction with the Participants and presentation of slides on the topic.

8. Challenges encountered during Maintenance of Distribution transformers (5 minutes)
· Objective: Discussion on the challenges being encountered during maintenance of distribution transformers vis-à-vis the provisions available in the said IS for addressing the challenges highlighted during discussion.
· Content:
· Challenges encountered during maintenance of Distribution Transformers.
· Introduction to 10028 (Part 3) 
· Methodology: Interaction with the Participants and relate the challenges with the provisions of Indian standards on Distribution Transformers.

9. Overview of the relevant provisions in IS 10028 (Part 3) (15 minutes)
· Objective: Familiarize participants with key provisions of IS 10028 (Part 3) related to maintenance of Distribution transformers.
· Content: Overview of the provisions of installation of distribution transformers as specified in IS 10028 (Part 3).
· Methodology: Interactive lecture on the provisions of IS 10028 (Part 3).

10. Conclusion and Q & A (10 minutes)
· Objective: Recap key points and address participants questions.
· Content: Summary of the topics discussed during the session.
· Methodology: Facilitator-led summary and interactive Q&A session.
	Expected Outcomes:
· Understanding of the critical criteria for selecting, installing, and maintaining transformers.
· Awareness of regulatory and statutory compliance as outlined in IS 10028 (Series)
· Insights into best practices and common pitfalls in transformer management.
Follow-up Resources:
· Presentation slides based on IS 10028 series.
· Access to IS 10028 (Series) and related technical documents.



	SESSION 8
	Session Title:
“Mineral Insulating Oils, Supervision and Maintenance for a healthy electrical equipment”

Duration:
1 hour 30 Minutes
		 Objective:
To provide participants with comprehensive knowledge of types, selection, and maintenance of Insulating Oils for an electrical equipment



	Session Breakdown

1. Exploring Insulating Oils: Applications and Properties (15 minutes)
· Objective: Changing trends in Energy transition
· Content: Overview of insulating oils, significance in transformers, and emerging trends in the power sector.
· Methodology: Lecture using slides with a focus on trends and challenges.

2. Optimizing Insulating Oil: Key Selection Parameters (20 minutes)
· Objective: To explain key properties and their impact on transformer performance to assist in selection of oil.
· Content:
· Oil properties like viscosity, dielectric strength, and thermal conductivity, and their significance.
· Key parameters for selecting insulating oils
· Methodology: Lecture using real-world examples.

3. Standards and Quality Benchmarks (20 minutes)
· Objective: To introduce IS 335:2018 specifications for insulating oils and the differences between Type I and Type II.
· Content:
· Details on specifications, application scenarios, and significance of Type I vs. Type II oils.
· Significance of oil parameters and associated benchmarks
· Methodology: Link expectations w.r.t quality with solutions offered by Indian Standards

4. Challenges and Emerging Trends w.r.t Maintenance of Insulating Oils (25 minutes)
· Objective: Discuss Common Field failures and outline best practices for oil maintenance to ensure long-term equipment performance.
· Content: 
· Supervision and maintenance as per IS 1866:2017, oil testing, and reconditioning methods.
· Explain oil tests and their significance in addressing common field issues
· Methodology: Brainstorming session and open floor for participants to share their views on overcoming challenges.

5. Conclusion and Q&A (10 minutes)
· Objective: Discuss Common Field failures not covered and current field practices for oil maintenance.
· Content: Key standards, and maintenance practices.
· Methodology: Open floor for participants to share their views.

	Expected Outcomes:

· Quality benchmarks for significant oil parameters
· Knowledge of best practices for selection and maintenance of insulating oils.
· Insights from Indian Standards for Turning Challenges into Solutions
· Awareness of sustainable practices and innovations in the field

Follow-up Resources:

· Access to relevant standards in the sector
· Contact information for further queries or guidance.

	SESSION 9
	Session Title:
“Repair of Distribution Transformers-Requirements and Good Practices”

Duration:
1 Hour 30 Minutes

	Objective:
To provide the participants with comprehensive
knowledge of best practices for Repairing of Distribution Transformers as specified in IS 18284:2023.
	Session Breakdown

1. Importance of Quality Repair of Distribution Transformers (20 minutes)
· Objective: To highlight the importance of Proper Repair of Distribution Transformers.
· Content:
· Failure Rates of various discoms in the country during 2020-2021 as per Operational & Maintenance of Distribution Transformers Guidelines published by CEA in 2023.
· Importance of Proper Repair of Distribution Transformers.
· Major Causes of Failures of Distribution Transformers during Service.
· Consequences/Impacts due to improper Repair of Distribution transformers.
· Need for the standardisation of Repair of Distribution Transformers.
· Methodology: Interaction with the Participants and presentation of slides on the topic.

2. Challenges encountered during Repair of Distribution Transformers (20 minutes)
· Objective: Discussion on the challenges being encountered during Repairing of distribution transformers vis-à-vis the provisions available in the said IS for addressing the challenges highlighted during discussion.

· Content:
· Challenges encountered during Repairing of Distribution Transformers.
· Introduction to IS 18284:2023
· Methodology: Interaction with the Participants and relate the challenges with the provisions of Indian standards on Distribution Transformers.

3. Overview of the relevant provisions in IS 18284: 2023 (40 minutes)
· Objective: Familiarize participants with key provisions of IS 18284: 2023 related to the best practices for Repairing of Distribution Transformers.
· Content: Overview of the provisions of Repair of distribution transformers-Code of Practice as specified in IS 18284:2023
· Methodology: Interactive lecture on the provisions of IS 18284:2023.

4. Conclusion and Q & A (10 minutes)
· Objective: Recap key points and address participants questions.
· Content: Summary of the topics discussed during the session.
· Methodology: Facilitator-led summary and interactive Q&A session.


	Expected Outcome:

· Gaining of comprehensive knowledge of IS 18284:2023 related to the best practices for repairing of distribution transformers and compliance requirements.
· Gaining of Knowledge with respect to sustainable repair methods to enhance reliability and energy efficiency.

Follow-up Resources:

· Presentation slides on IS 18284:2023.
· Access to BIS standards and additional technical resources.





