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Chapter2: Electric Power

. . ;
Sinusoidal Source ; — 1 coswr +6) =1, co@r+9 = 1,, cos (?ma)

Instantaneous Power p=i°R

I P“wn — (.2 ;11.-'rrR = I ZR
Average Power (by effective currept) avg = (ave f

RMS current = Effective current et =y (Mg = s

]ﬂ]‘s_J{f )1wn—d ] 1< (f]df
1



ckim
Typewritten Text
www.mwftr.com


RMS value

RMS value of a square wave
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RMS value

RMS value of a sinusoidal voltage
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RMS value

RMS value of a sinusoidal voltage




RMS value

RMS value of a sinusoidal voltage
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RMS value

RMS value of a sinust
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RMS value of a half-wave
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RMS & Magnitude

Magnitude is usually an RMS value as in
“We have 120 V 60-Hz available in the outlets”
120 > RMS 2 V, .

Then, what is the instantaneous voltage equation? U(f)

v =V, coswt

V., = V2V = 1202 = 169.7 V

w=2nf = 2760 = 377 rad/s

v=169.7cos 377t



Phasor
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Complex Numbers
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Instantaneous Power p(t)
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p(t) and S {Complex Power in Phasor}
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Circuit Elements in Phasor
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Phasor and Power Factor (pf)
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3-wire single-phase residential wiring

Two “hot” sides (red and black)
Center-tapped ground (Neutral, white)

Utility pole
transformer

~ Three-wire
\jrop
T

Electric

Circuit s = I
breaker | [-’ h] ! % (4) (B8) /
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240-V circuitsi
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3-wire single-phase residential wiring

Two “hot” sides (red and black)
Center-tapped ground (Neutral, white)

v, = 120-/2 cos(377t) \ /\ /\

v, =—120-/2 cos(377t)

DC
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>
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3-wire single-phase residential wiring - Example

Find the current in each of the three legs?
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3-phase power systems

3-phase power system
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3-phase power systems
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3-phase power systems







3-phase power systems

Circuit breakers
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3-phase power systems
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3-phase power systems
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power systems
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3-phase power systems
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LAB
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Lab Manual/Handout:

1. Check the web for Lab manual

2. Printout and Read before coming to the lab
3. Report --- Write on the Lab manual & Submit

EECE325 Fundamentals of Energy Systems + Lab (EECE326) ¥ Wonlkaftor

Course Introduction (for 325 and 326)

IEECE325 - Lecture |[EECE326 - Lab

IS\'IIabus
Subject 1: Background |Lab 1 -- Saféy and Power Supply

I Chapter 2 Lab 2 — e Sequence
[ [Lab 3 -- Real and Reactive Power

SN | NN | SEN ) S—| —

IEu'hject 2: Power Industry and Distributed Generation | Lab 4 -- Power Flow

| Chapter 3 |Lab 5 -- Phase Angle and Voltage Drop
| Chapter 4 | Lab 6 — Syhchnronous Machine
[Suhject 3: Wind Electricty Generation ]Lab 7 - Wind Power Generation

[ Chapter 6 Lab & --Power Inverter

Subject 4: Phovoltaic Electricty Generation |

I Chapter 7 Lab 9 — PV Systems

|
|
|
[ Chapter & ]Lab 10 -- Battery Systems
| Chapter 9 |Lab 11 -- Additional Lab
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