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 Colegio de Ingenieros Electricistas,

   Mecánicos e Industriales
y

 La Comisión de Ingeniería Eléctrica
Invitan a Profesionales del CIEMI y del CFIA 

al: 
Seminario NFPA 70-2008 (NEC)  

Instructor:


Ing. Antonio Macías Herrera, 
Director Regional NFPA para Centroamérica, 
México y  el Caribe

Impartido de acuerdo con el convenio NFPA-CIEMI

	Modulo

	Contenido


	0

	Overview of material to be covered; initial questions



	1

	Purpose and limitations of NEC®

Mandatory and permissive

language

Definitions and standard terms

Units of measure and  conversions

Mechanical execution of work

- Flash hazard warning

- Equipment required to have working space

- Dimensions of required workspace


	
	- Illumination and headroom

- Extent and location of

dedicated spaces

- Access and entry
requirements
- Activity 1.1: Participants will determine working spaces, dedicated spaces, and access requirements for equipment in given installations.

- Discuss requirements for working spaces and dedicated spaces; access



	
	- Service conductors, feeders, and branch circuits general requirements

- Number of power supplies to a building




	
	Disconnecting means

Service equipment

Color coding requirements

Article 300

- Grounded and equipment grounding conductors

Routing of conductors

- Protection of wiring methods 
- Securing and supporting



	
	Raceway and conduit fill

Special considerations in the

use of conduit fill

- Activity 1.2: Participants will determine required

raceway sizes for given combinations of conductors

- Discuss minimum sizes for the specified raceway types and whether code minimum sizes are practical.



	
	- Wiring in ducts and plenums and spread of fire

or smoke 

- Selection and application of wiring methods

Review and summary
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	- Overcurrent protection for equipment other than
conductors

- When overload protection can be omitted
- Maximum ratings for overcurrent devices for
branch circuit and feeder conductors

- Activity 2.4: Participants will select overcurrent
protection for a variety of installations.
- Discuss differences in requirements for feeders and
branch circuits, multi-outlet and individual branch
circuits. Coordinate requirements for terminal
temperatures, insulation ratings, minimum ratings,
and ampacity of conductors with the selection of
overcurrent protection.
- Overcurrent protection for flexible cords, fixture wires, extension cord sets 
- Location of overcurrent
devices

- Tap conductors
- Protection of feeder taps
- Protection of transformer secondary conductors

- Panelboard protection
- Feeder and service conductor sizes
- Activity 2.5. Group

- Discussion Participants will evaluate conductor
installations for overcurrent device location requirements.

- Discuss whether overcurrent devices are properly sized and located for feeder taps and transformer secondary conductors.

- Overcurrent protection on services

- Feeder and service conductors and overcurrent devices for continuous loads

- Minimum size for feeder or service neutral

- Feeders and services that require ground fault

protection for equipment




	
	- Ampacity

- Ampacity of a conductor

- Overcurrent and overcurrent protective devices

- Interrupting ratings

- Terminal temperature limitations

- Activity2.1: Participants will determine terminal temperature ratings and minimum conductor sizes based on terminal temperatures.

- Discuss terminal temperature ratings and their effect on conductor sizing and the choice of insulation ratings.



	
	- Minimum sizes of conductors and overcurrent
devices

- Branch circuit and feeder ratings

- Standard ampere ratings and adjustable trip CBs
- Activity 2.2: Participants will determine minimum ampacities and overcurrent
device ratings for branch circuits and feeders.
- Discuss differences in requirements for continuous or non-continuous loads
- Conditions of use
- Ampacity correction and adjustment factors
- Activity 2.3: Participants will determine ampacities based on conditions of use
and insulation types.

- Discuss varying conditions of use, conductor insulation ratings, and the application of correction and adjustment factors
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	- Transformers under the provisions of Article 450

- Overcurrent devices for transformers

- Maximum overcurrent device ratings

- Overcurrent protection rules for transformers, conductors, and panelboards

- Activity 3.1: Participants will determine proper methods for providing transformer overcurrent protection and coordinate this with protection for other elements that are part of a transformer installation. 

- Discuss protecting a transformer so that conductors and other equipment are protected by the same device(s) that protect the transformer.
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	- Primary device as secondary conductor protection

- Transformer and conductor protection summary

- Motor FLC and FLA values

- Locked-rotor "inrush" current

- Minimum ampacities for motor branch circuit conductors

- Branch circuit loads

- Motor overcurrent protection
- Overload devices for motor branch circuits

- Short-circuit and ground-fault protective devices for motor branch circuits

-Overcurrent protection for motor control circuits

- Motor controllers


	3


	- Motor and motor controller disconnects

- Activity 3.2: Participants will select the essential elements of a motor circuit to provide ratings and sizes that comply with the NEC.
- Discuss minimum and maximum ratings (as applicable) for branch
circuit conductors, overload protection, branch-circuit short-circuit and ground- fault protection, magnetic motor controller, and disconnecting means for a given motor.
- Adjustable speed drives
- Refrigeration and air conditioning motors




	4

4
	- Performance requirements for bonding and grounding
- Grounding of systems
- Grounding of equipment
- Bonding

- Effective grounding path
- Definition of terms used in Article 250

- Grounding of systems and grounding of equipment
- Conductor in a grounded system that should be grounded

- Locations for system grounding connections at services
- Main and system bonding jumpers

- Activity 4.1: participants

will select sizes for grounded conductors and main bonding jumpers

- Discuss factors that must be considered in sizing conductors that are to serve as a fault-return path as well as a normal circuit conductor.

- Impedance-grounded systems

- Systems or equipment used to form a grounding electrode system

- Installation and construction requirements for rod-type electrodes

- Size of grounding electrode conductors

- Activity 4.2: Group Discussion Participants will determine minimum

sizes for grounding electrode conductors and related bonding jumpers

- Discuss considerations in sizing grounding electrode conductors and bonding jumpers in a grounding electrode system.
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	- Grounding separately derived systems

- Activity 4.3: Participants will identify systems that are separately derived and size elements used in grounding such systems.

- Discuss: how the definition of separately derived systems is used to identify such systems and how the grounding elements are selected, sized, and located



	4
	- Separate building electrodes

- Grounding systems at buildings or structures supplied by feeders
- Grounding at separate buildings or structures.  Equipment required to be grounded or bonded
- Types of equipment grounding conductors
- Flexible metal conduit and liquidtight flexible metal conduit

- Sizing separate equipment grounding conductors

- Activity 4.4: Participants will size equipment grounding conductors and bonding jumpers for a variety of situations.

- Discuss: considerations in the sizing of grounding and bonding conductors on the load side of an overcurrent device.
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	- Bonding service equipment 

- Supply-side and load-side bonding jumpers

- Installation of main and system bonding jumpers

- Activity 4.5 : Participants will determine and compare sizes for supply-side and load-side bonding jumpers

- Discuss: the basis for sizing bonding jumpers depending on whether they are located ahead of or on the load side of an overcurrent device.
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	- Intersystem bonding requirements

- Other special bonding rules 

- Isolated grounding

- Bonding of other (non-electrical) systems

- Bonding for equipotential purposes

- Summary of Grounding and Bonding 




Resumen en  Español
 

Requisitos Generales Artículos 90, 100, 110

Métodos de Cableado Artículos 200 y 300

Capítulos 3 y 9

Selección de Conductores 

Protección contra sobrecorriente. Artículos 240 y 310

Motores Artículo 430

Transformadores 450

Tierra y puesto a tierra. Artículo 250

INFORMACIÓN GENERAL

Fecha:  
    25, 26 y 27 de setiembre de 2008 

Horario: 
   8:00 a.m. a  5:00 p.m. 

Lugar:
  Auditorio Ing. Jorge Manuel Dengo Obregón, C.F.I.A.

Duración:        24 horas lectivas 

Inversión:       $400,  Miembros CIEMI

      

                        $450,  Miembros Regulares CFIA

Incluye:           Código NFPA-70 edición 2008 en Inglés, material didáctico
                         certificado NFPA, certificado CIEMI, 3 almuerzos y 6   

                         refrigerios.
CUPO LIMITADO

Cancelar el monto respectivo en las oficinas del CIEMI, o hacer depósito a las cuentas corrientes del Banco Nacional de Costa Rica 

N° 147-000119-2 o del Banco de Costa Rica N° 001-0239307-7

enviar copia del depósito 

al fax: 2202-3914

Mayores detalles llamar al teléfono

 (506) 2202- 3914 ó al correo adhernandez@cfia.or.cr
