EEE 414 – POWER SYSTEM PROTECTION

COURSE OUTCOMES

At the end of the course a student will be able to:
	CO No.
	COURSE OUTCOMES

	CO 1
	Explain the concept and functioning of fuses, circuit-breakers, relays, arresters, and other protective devices.

	CO 2
	Differentiate (or analyse) the relative performance of various fuses, circuit-breakers, relays and arresters.

	CO 3
	Select and apply protective devices to protect generators, transformers, transmission lines, bus-bars and other power system components.

	CO 4
	Evaluate (or determine) ratings of fuses, circuit-breakers, relays; test circuit-breakers, design bus-bars, and evaluate schemes of sub-station layouts.


LESSON PLAN
Total number of periods: 60

Instruction delivery tools: Black board, power point, videos
	Unit
	Unit-1
	Unit-2
	Unit-3
	Unit-4
	Unit-5
	Review etc.
	Total

	Hours
	10
	12
	20
	07
	04
	07
	60


	TOPICS
	TEXT BOOK
	NO. OF PERIODS
	COs
	POs

	UNIT 1: FUSES (10 periods)

	Introduction to syllabus, overall review, text books
	T1,T3
	1
	CO1
	--

	Fuse definition, principle, requirements, material, and characteristics.
	T1,T3
	1
	CO1
	a

	Fuse standards, ratings and selection.
	T1,T3
	1
	CO4
	

	HRC fuse construction, applications & advantages.
	T1,T3
	1
	CO1
	a

	fault clear​ing and circuit breakers
	T1,T3
	1
	CO1
	a

	transient recovery voltage, single & double frequency transients
	T1,T3
	1
	CO1
	a

	resistance switching, current chopping, switching of capacitor banks
	T1,T3
	1
	CO1
	a

	ratings and characteristics of circuit breakers
	T1,T3
	1
	CO4
	c, d

	RRRV-derivation
	T1,T3
	1
	CO4
	c, d

	Tutorial on RRRV etc.
	T1,T3
	1
	CO4
	c, d

	Formation of arc, ionization etc., methods of arc extinction
	T1,T3
	1
	CO1
	a

	UNIT 2: CIRCUIT BREAKERS (12 periods)

	circuit-breaker definition and function
	T1,T3
	1
	CO1
	a

	Classification, principle of operation
	T1,T3
	1
	CO1,CO2
	a  ,b, k

	Oil circuit breakers-bulk & arc control pots
	T1,T3
	1
	CO1
	a

	MOCB
	T1,T3
	1
	CO1
	a

	Air circuit breakers- arc interruption, construction & operation
	T1,T3
	1
	CO1
	a

	Air- blast circuit breakers- arc interruption, construction & operation
	T1,T3
	1
	CO1
	a

	SF6 circuit breakers-SF6 properties 
	T1,T3
	1
	CO1
	a

	SF6 circuit breakers-arc interruption, construction & operation
	T1,T3
	1
	CO1
	a

	Vacuum arc physics
	T1,T3
	1
	CO1
	a

	Vacuum CB construction & operation
	T1,T3
	1
	CO1
	a

	Testing of CB’s
	T1,T3
	1
	CO4
	c, d

	UNIT 3: RELAYING (20 periods)

	Fundamentals-relay principle and function, requirement, primary and backup, zones, electromagnetic, static, and numerical relays
	T1,T3
	1
	CO1
	a

	Relay terminology, principles, basic attracted armature relays
	T1,T3
	1
	CO1
	a

	Classification of relays based on principles
	T1,T3
	1
	CO2
	a ,b, k

	electromagnetic over current relays-characteristics, types
	T1,T3
	1
	CO2
	

	electromagnetic over current relays-non directional-characteristic, terminology, construction, oc relay as earth fault relay
	T1,T3
	1
	CO1
	a

	tutorial/problems on PSM
	T1,T3
	1
	CO4
	c, d

	electromagnetic over current relays-directional-principle, characteristic, construction
	T1,T3
	1
	CO1
	a

	application/design of electromagnetic OC relays to Ring Mains & Parallel Feeders
	T1,T3
	1
	CO1
	a

	electromagnetic distance relays- principle& characteristics
	T1,T3
	1
	CO1,CO2
	a ,b, k

	electromagnetic distance relay types, torque equation and characteristics-impedance, reactance, and admittance type
	T1,T3
	1
	CO1,CO2
	a ,b, k

	application/design of electromagnetic distance relays to transmission lines- the three zone application
	T1,T3
	1
	CO3
	a, b, c

	CTs and PTs review and connections nomenclature
	T1,T3
	1
	CO1
	a

	electromagnetic differential relays- principle& characteristics
	T1,T3
	1
	CO1,CO2
	a ,b, k

	Application/design of electromagnetic differential relays for alternator protection, simple problems
	T1,T3
	1
	CO3
	a, b, c

	Application/design of electromagnetic differential relays for transformer protection, and generator-transformer unit protection.
	T1,T3
	1
	CO3
	a, b, c

	Application/design of electromagnetic differential relays for bus bar, parallel feeder protection.
	T1,T3
	1
	CO3
	a, b, c

	Static relay principles, advantages & comparator aspects
	T1,T3
	1
	CO1
	a

	Classification, static over current relays-time lag
	T1,T3
	1
	CO2
	a ,b, k

	static differential relays
	T1,T3
	1
	CO1,CO3
	a, b, c

	UNIT 4: PROTECTION AGAINST OVER VOLTAGES (7 periods)

	Causes of over voltages
	T1,T3
	1
	CO1
	a

	Lightning mechanism
	T1,T3
	1
	CO1
	a

	protection against lightning and traveling waves ‑ ground wire principle
	T1,T3
	1
	CO3
	a, b, c

	effects of series inductances, shunt capacitance
	T1,T3
	1
	CO1
	a

	Lightning arresters function, principle, types, ratings; Ferranti surge absorber etc. –principle and working
	T1,T3
	1
	CO1
	a

	Insulation Co-ordination-principles BIL & other considerations
	T1,T3
	1
	CO1
	a

	UNIT 5: SUB‑STATION LAYOUT & BUS BARS (4 periods)

	Substation classification & components, requirement
	T2
	1
	CO2
	a ,b, k

	schemes of layout
	T2
	1
	CO2,CO3,

CO4
	a ,b, k

	Bus bar classification & design
	T2
	1
	CO2,CO4
	a ,b, k c, d

	University questions / review /content beyond syllabus (7 periods)
	--
	7
	--
	


