

Statement of Work

Title: 
· [bookmark: _GoBack]Electrical Substation Maintenance Training I & 2
· Medium Voltage Circuit Breaker NSN Training
· Low Voltage Circuit Breaker Training
Customer: 	Jereme Wilson / Ramon Martinez, P.E.
Scope By: 	Jereme Wilson / Ramon Martinez, P.E.
Date:                   8 February 2016

Description Training I:
This purpose of this statement of work is to provide the NAVFAC UEM High Voltage Electricians a comprehensive training in the conservation and maintenance of Electrical Distribution Substations, so that these technical personnel are qualified for the task, and trained with the required knowledge and tools to accomplish with the mission to keep the electrical distribution system safe and reliable at Naval Station Norfolk. 

General
The contractor is responsible to provide the Electrical Substation Maintenance Training I, as well as all teaching and printed materials of the course. The training should comply with NETA MTS, and NFPA70B standards, and should cover the following main topics: key components of electrical distribution substations; key components of metal-clad switchgear and switchyard equipment; safe work procedures for unit substations and metal-clad switchgear maintenance, enclosure and insulation testing and maintenance of metal-clad switchgear, circuit breakers fundamentals, batteries and charging system conservation and maintenance, troubleshooting and evaluating results on electrical testing. 
This hands-on conservation and maintenance training should be based on de-energized piece of equipment, Medium and Low Voltage Unit Substations provided by NAVFAC UEM.

The Electrical Substation Maintenance Training I will be conducted for up to 8 participants per session for four and a half days, with a total of 36 working hours. During the duration of the contracted year, 2 total sessions will be conducted.

Awardee needs to contact the technical point of contact, Natalie Brathwaitie PH# 341-1200 within 5 business days of awarding the contract. The exact location and date is to be determined by the technical point of contact with the company upon contract approval.

Base access for the company awarded contract will be coordinated with the security department. 







Training Course Outline

This Low Voltage Circuit Breaker  Maintenance Training  should be delivered onsite the Norfolk Naval Base in a face to face workshop style environment, and should cover;

Overview of the training; Class Agenda, Overview of common tools needed to perform electrical substations and metal-clad switchgear maintenance. Overview of test procedures including NETA MTS, NFPA70B, and Manufacture standards/Procedures. 
Technical Literature; Definitions of terms, NETA MTS, NFPA70B, and Manufacture O&M manuals. Industry Standards, Acceptance test standards, Maintenance standards, On-the Job Safety, Record keeping. Justification of Maintenance “Why it’s needed”.
Name plate data; Breaker Frame Ratings, Current Ratings, Interrupting Ratings, and Voltage Classes., Control power AC/DC power functions., Breaker communication, Operation counters

Breaker Components; O&M manuals, Operation and Maintenance (O & M) Manuals, Understanding Low Voltage Circuit Breakers construction and operation., Molded Case Circuit Breaker (MCCB), Insulated Case Circuit Breaker (ICCB), Low Voltage Power Circuit Breaker (LVPCB), Main power buss Stabs and contacts, Auxiliary power Stabs and contacts, Communication contacts, Indicators (Open/Close, Draw out/test/connected, Spring charge), Mechanical Operating devices (Spring charging, Opening and Closing), Operating Mechanism: connections, open and close contacts, Interrupting Structure, Barriers, Shutters, and Arc Chutes., Trip Units, Overcurrent Trip Device (on LVPCB), Terminal Connections, Interlocks, Current Limiters, Blown Limiter indicators, Safety (Lock out Plate),  Electrical Operation, Cell/Cabinet Service, Environment Switchgear conditions, Cell alinement, Racking mechanism, Grounding, Types of lubricants Conductive/Nonconductive, Removal and installation procedures, Overcurrent Devices (Electromagnetic/Solid-State Devices)
Breaker Components; O&M manuals, Operation and Maintenance (O & M) Manuals, Understanding Low Voltage Circuit Breakers construction and operation., Molded Case Circuit Breaker (MCCB), Insulated Case Circuit Breaker (ICCB), Low Voltage Power Circuit Breaker (LVPCB), Main power buss Stabs and contacts, Auxiliary power Stabs and contacts, Communication contacts, Indicators (Open/Close, Draw out/test/connected, Spring charge), Mechanical Operating devices (Spring charging, Opening and Closing), Operating Mechanism: connections, open and close contacts, Interrupting Structure., Barriers, Shutters, and Arc Chutes, Trip Units, Overcurrent Trip Device (on LVPCB), Terminal Connections, Interlocks, Current Limiters, Blown Limiter indicators, Safety (Lock out Plate), Electrical Operation, Cell/Cabinet Service, Environment Switchgear conditions, Cell alinement, Racking mechanism, Grounding, Types of lubricants Conductive/Nonconductive, Removal and installation procedures, Overcurrent Devices (Electromagnetic/Solid-State Devices)
Testing, Calibrating, and Maintenance; Insulation-resistance, When and how often Testing, Calibrating, and Maintenance should take place, Resistance, Current injecting, Overcurrent Devices – ectromagnetic / Solid-State Devices), Trip units, Cleaning, Lubrication, Trouble shooting, Spare Parts

Conclusion; Storage, Review of  materials, Certificate of completion   

This Medium Voltage Circuit Breaker Maintenance Training should be delivered onsite the Norfolk Naval Base in a face to face workshop style environment, and should cover:

Overview of the training; Class Agenda, Overview of common tools needed to preform breaker maintenance., Overview of test procedures including NETA MTS, NFPA70B, and Manufacture standards/Procedures.

Technical Literature; Definitions of terms, NETA MTS, NFPA70B, and Manufacture O & M manuals., Industry Standards, Acceptance test standards, Maintenance standards, Record keeping, Justification of Maintenance “Why it’s needed”.

Name plate data; Breaker Frame Ratings, Current Ratings, Interrupting Ratings, and Voltage Classes., Control power AC/DC power functions, Breaker communication, Operation counters

Key Components of Medium Voltage Circuit Breakers; Operation and Maintenance (O & M) Manuals, Understanding Medium Voltage Circuit Breakers construction and operation., Medium Voltage Air Magnetic Circuit Breaker MVACB, Medium Voltage Vacuum Circuit Breaker MVVCB, Vacuum Bottles: key components, operation and maintenance, Connections open and close contacts, Main power buss Stabs and contacts, Auxiliary power Stabs and contacts, Communication contacts, Indicators (Open/Close, Draw out/test/connected, Spring charge)., Mechanical Operating devices (Spring charging, Opening and Closing)., Barriers, Shutters, and Arc Chutes., Interlocks, Current Limiters, Blown Limiter indicators, Safety (Lock out Plate)., Electrical Operation, Cell/Cabinet Service, Environment Switchgear conditions, Cell alinement, Racking mechanism, Grounding, Types of lubricants Conductive/Nonconductive, Removal and installation procedures, Overcurrent Devices (Electromagnetic/Solid-State Devices)
 
Testing, Calibrating, and Maintenance; Insulation-resistance, When and how often Testing, Calibrating, and Maintenance should take place., Resistance, Current injecting, Overcurrent Devices (Electromagnetic/Solid-State Devices)., Trip units. Cleaning. Lubrication, Trouble shooting, Spare Parts
 
 Conclusion; Storage, Review of  materials, Certificate of completion   





This Electrical Substation Maintenance Training I should be delivered onsite the Norfolk Naval Base in a face to face workshop style environment, and should cover:

Overview of the training; Class Agenda, Overview of common tools needed to perform electrical substations and metal-clad switchgear maintenance., Overview of test procedures including NETA MTS, NFPA70B, and Manufacture standards/Procedures.

Technical Literature; Definitions of terms, NETA MTS, NFPA70B, and Manufacture O&M manuals, Industry Standards, Acceptance test standards, Maintenance standards, On-the Job Safety, Record keeping,  Justification of Maintenance “Why it’s needed”.

Electrical Distribution Substations; Power Distribution Substation Configurations, Substation Bus and Switching Configurations, Power Distribution Transformers Overview, Protective Equipment and Devices, Control power AC/DC power functions, Communication, Oil and Gas Circuit Breakers 

Metal Clad Switchgear and Switchyard Components; Operation and Maintenance (O & M) Manuals, (Battery and Charger Systems - Systems, Components, and Applications - Battery and Charger Inspection and Conservation - Operation and Maintenance), Overview of Overcurrent protective devices, Overview of bus Deferential protective devices, Communication contacts, Mechanical-Motor Operating Devices, (Disconnecting Switches – Air Disconnecting Switches - Air Circuit Breakers (ACB) - Inspection, Conservation and Maintenance of Air Switches - Gang Operated Air Switches Operation and Maintenance - Safety Grounding Mats for ACBs Operation), Connection Resistance and Over-potential tests, Interlocks, Electrical Operation, Cell/Cabinet Service, Environment safeguards “heaters humidistats”, Identify components of air, oil and vacuum circuit breakers., Racking mechanism , Grounding, Types of lubricants Conductive/Nonconductive, Removal and installation procedures, Overcurrent Devices (Electromagnetic/Solid-State Devices)

Testing, Calibrating, and Maintenance; Insulation-resistance, When and how often Testing, Calibrating, and Maintenance should take place, Resistance, Current injecting, Overcurrent Devices (Electromagnetic/Solid-State Devices)., Testing relay circuits, Cleaning, Lubrication, Trouble shooting, Spare Parts
 
Conclusion; Review of  materials, Certificate of completion   








This Electrical Substation Maintenance Training II should be delivered onsite the Norfolk Naval Base in a face to face workshop style environment, and should cover:

Overview of the training; Class Agenda, Overview of common tools needed to perform electrical substations and metal-clad switchgear maintenance., Overview of test procedures including NETA MTS, NFPA70B, and Manufacture standards/Procedures.

Technical Literature; Definitions of terms, NETA MTS, NFPA70B, and Manufacture O&M manuals, Industry Standards, Acceptance test standards, Maintenance standards, On-the Job Safety, Record keeping., Justification of Maintenance “Why it’s needed”.

Transformers; (Distribution Transformer Overview – Configurations - Name Plate Data Application - Protective Devices), Control power AC/DC power functions, ( AC & DC Testing and Troubleshooting - Winding resistance or TTR - Absorption Ratio - Power factor Testing), Oil and Gas sampling and testing, Pad Mounted Transformer for Power Remote Metering 

Metal-Clad Switchgear and Switchyard Components; Overview, (Metal-Clad Switchgear - Metal-Clad Switchgear Assemblies - Environment safeguards “heaters humidistats” - AC & DC Testing and Troubleshooting - Conservation and Maintenance - Cell alinement for Circuit Breakers and PTs - Racking mechanism), Metal-Clad Switchgear Operation and Maintenance, Battery and Charger Systems Overview, (Instrument Transformers: Current and Power Transformers - Understanding CT & PT Ratios, Polarity and Measuring – Applications – Testing), (Identify Switchyard Components - Mechanical Operating Devices - Operating Mechanism: connections, open and close contacts - Air-Disconnecting Switches - Inspect and Adjust Disconnection Switches “Air Switches” - Air, Oil and Vacuum Circuit Breakers - Maintenance and Testing), Interlocks, (Communication Room: - Cell/Cabinet Service – RTU – SCADA - Remote Metering Equipment), Grounding, Types of lubricants Conductive/Nonconductive, Removal and installation procedures, Overcurrent Devices / Electromagnetic/Solid-State Devices)
 
Testing, Calibrating, and Maintenance  	
· Insulation-resistance, When and how often Testing, Calibrating, and Maintenance should take place., Resistance, Current injecting, Overcurrent Devices / Electromagnetic/Solid-State Devices, Testing relay circuits, Cleaning, Lubrication, Trouble shooting, Spare Parts
 Conclusion; Review of  materials, Certificate of completion   


 
	


Price Schedule:
	Training Class
	Number of Sessions
	Price per Session
	Total Price

	Low Voltage Training
	4
	
	

	Medium Voltage Training
	4
	
	

	Substation I
	2
	
	

	Substation II
	2
	
	

	
	
	
	

	GRAND TOTAL
	12
	
	


 


__________________________________				___________________
Signature								Date
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