MEDIUM VOLTAGE PRIMARY EQUIPMENT BASIC COURSE
INTRODUCTION

The knowledge of construction details, technology and selection criteria of substation equipment are very important aspects for performing efficient system planning & design of electrical distribution system. It is critical for the distribution utility engineers to have a broader view and understanding of the various factory tests conducted on the substation primary equipment for developing appropriate specification and commissioning protocol. The commissioning of any electrical equipment, regardless of its size, is a very special event and presents some outstanding problems. A lack of experience in dealing with such problems could result in delays in energizing the equipment and thereby leading to revenue losses. While in service the distribution utility engineers have bigger responsibilities to operate and maintain the electrical equipment in such a way so as to derive maximum return on investment. To develop an appropriate in-service maintenance regime of substation primary equipment the knowledge of design, construction, factory tests and commissioning tests are very important. This course provides in-depth knowledge and understanding to distribution utility engineer who wishes to work in the fields of specification development, system planning, projects, protection, operation and maintenance of major components of an electrical distribution system such as transformers, cables and switchgear.
OBJECTIVES
1. This course will discuss typical layouts for 11 kV and 33 kV Substations.
2. This course will discuss various types and constructions for transformers, cables and 
     Switchgear.

3.  This course will discuss various Type and Routine tests requirements for transformers, cables  

     and Switchgear 

4. This course will discuss interpretation of Type and Routine test results

5. This course will discuss the recommended industry practices for site acceptance and 

    commissioning test protocols for transformers, cables and Switchgear
6. This course will discuss special topics e.g. ampacity, sheath bonding, oil |& paper insulation 
    characteristic and maintenance and SF6 gas specification and maintenance.
    WHO SHOULD ATTEND
Electrical engineers, technologists and technicians having high voltage background and involved in the design, installation, commissioning, protection, operation and maintenance of transformers, cables and switchgears. 

COURSE OUTLINE
DAY 1
Introduction                                                                                                        8.30 am – 10.00 am
· Overview of electrical distribution system
· Substations – PMU, PPU, P/E and SSU
· Substation Layout and components
Tea Break                                                                                                        10.00 am – 10.15 am

MV Cable and Accessories - Types and Constructions                                   10.15 am – 11.30 am
· Typical Cable Construction – PILC  
· Typical Cable Construction – XLPE 

· Straight Through Joint - Types and Construction
· Termination Joint - Types and Construction
MV Cable and Accessories – Factory and Commissioning Tests                   11.40 am – 01.00 pm
· Type Tests – Design Conformance Test (cable and accessories)
· Routine Tests – Quality Assurance Test (cable and accessories)
· Site Acceptance Tests
· Commissioning Test Protocols
Lunch Break                                                                                                         1.00 pm – 2.00 pm

MV Underground Cable Installation, Ampacity and Sheath Bonding                   2.00 pm – 5.15 pm
· Installation Design 
· Cable Ampacity
· Sheath Bonding
· Considerations for Special Installations
Tea Break                                                                                                            3.30 pm – 3.45 pm
Several case studies will be presented, both industrial and utility based.
DAY 2
Power Transformer and Accessories - Design and Construction                      8.30 am – 10.00 am
· Main Tank 
· Cooling System
· On-Load Tap Changer 
· Accessories -  Bushings, Cable Box, Gauges and Oil/Gas Relays
Tea Break                                                                                                        10.00 am – 10.15 am

Power Transformer and Accessories – Factory and Commissioning Tests    10.15 am – 01.00 pm
· Type Tests – Design Conformance Test 

· Routine Tests – Quality Assurance Test

· Site Acceptance Tests

· Commissioning Test Protocols

Lunch Break                                                                                                         1.00 pm – 2.00 pm

Oil and Paper Insulation – Characteristic & Maintenance                                    2.00 pm – 5.15 pm
· Oil Insulation Characteristic 

· Paper Insulation Characteristic
· Oil Maintenance – Filtration, De-gassing and Regeneration
· Life Extension through oil maintenance

Tea Break                                                                                                            3.00 pm – 3.45 pm
Several case studies will be presented, both industrial and utility based.

DAY 3
MV Switchgear – Types and Constructional Details                                          8.30 am – 10.00 am
· 11kV and 33kV Switchgear Lineup
· Metal Clad Air Insulated Switchgear (AIS) construction and safety features
· Gas Insulated Switchgear construction and safety features

· Interlocks
Tea Break                                                                                                        10.00 am – 10.15 am
MV Switchgear Accessories                                                                            10.15 am – 11.30 am
· Current Transformer 

· Potential Transformer 

· Metering and Relaying Devices 

SF6 Gas – Specification and Handling                                                              11.30 am – 1.00 pm
· SF6 Gas Specification – New and In-Service
· SF6 Gas Impurities/ Decomposed Products
· SF6 Gas Leak Detection
· Safety Precautions for SF6 Gas Handling 
Lunch Break                                                                                                         1.00 pm – 2.00 pm
MV Switchgear and Accessories – Factory and Commissioning Tests               2.00 pm – 5.15 pm
· Type Tests – Design Conformance Test (AIS and GIS)

· Routine Tests – Quality Assurance Test (AIS and GIS)

· Site Acceptance Tests (AIS and GIS)
· Commissioning Test Protocols(AIS and GIS)
Tea Break                                                                                                            3.00 pm – 3.45 pm
Several case studies will be presented, both industrial and utility based.
There will be lots of exercises during the course to reinforce the understanding of the field application of the knowledge imparted.
