Problem 1 (50 pts.)

a) If v(t) = 200cos(377t-10°) and I(t) = -10sin(377t-130°), find the complex power P+jQ, PF (specify lead

or lag)
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b) Two loads in parallel, 30 kVA at 0.8 PF lag and 16 kW at 0.8 PF lead, are supplied by a source

V =100£0° V. Find the total current (magnitude) supplied by the source and the combined PF (specify
lead or lag)
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d) Two loads of 100+j100 kVA and 60-j20 kVA are connected in parallel. What is the kVAr of capacitor
required to improve the PF to 0.9 lagging

T = iOOwaO 4+ 60 ﬂJ"Lo = 460+ |80 Lva

P=16otw , Qg = 90 VAL
ahew = P tan (oc/:%oﬂ) - 775 ANAL
Gley,

B, - Optd = ’7‘7'5/“520:&;%

“p -

e) Find the equivalent inductance of the circuit below, L= 23 / 24 =0.9533
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f) Two coils which are coupled have L1 = 81 mH, L2 = 36 mH, and the coupling coefficient k = 0.9.
Find the mutual inductance.

M= 4-8-é mH

-\I\-

N\:'ﬂm = 0.9 \g1x36 = 4—8-6

g) Put dot markings on the coils




h) Write the loop equations. Note that L1 is not coupled to other coils

N R4 L di & (¢ - dig
Vo R+ iaf*'l‘ﬁavc(“ L) — M o0

Ao R & (iy-i) +Md (,-0p) 4 M Az
i) Specify the load #2 in term of real power, PF (lead or lag)
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Problem 2 (25 pts.)

The following balanced three phase loads are supplied from a wye-connected source whose line-line
voltage is 2400 V. Load #1: 120 kVA at 0.96 PF lag; Load #2: 180 kVA at 0.8 PF lag; and Load #3: 100 +
jIO0 kVA.

(1) Find the total line current (magnitude) and PF of the total load

(2) What is the total capacitive kVAr needed to 1mprove the PF to 0.9 PF lag

(3) What is the phase angle between Too and V. TakeV .» as reference.
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Problem 3 (25 pts.) l._3 o ; cm._.l
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(1) Draw the equivalent circuit for the magnetic device shown above. The magnetic material of the core
has reluctance R per cm.
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(2) Determine the self inductances L;, L,, and the mutual inductance M in terms of K, Ny, and N,.
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