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In a balanced three-phase system, the phase voltage is 277V and the total active power is 150 kW. If the
power factor is 0.95 lagging, what is the line current?

A 184 A
B.209 A
C.319A
D.361A

Answer: C

Explanation:
VL=13*VP=13%277=480V
P=+3*VL*IL * cos @

150,000 = 3 * 480 * IL * 0.95

IL = 150.000/ ("'u"S *480 % 0.95)=319A

What is the primary function of the surge suppressor circuit found in some variable frequency drives
(VFDs)?

A. To limit the flow of harmonic currents.

B. To maintain power factor correction.

C. To protect the VFD from high-voltage transients.

D. To prevent the transmission of electromagnetic interference.

Answer: C

Explanation:

The primary function of the surge suppressor circuit found in some variable frequency drives (VFDs) is to
protect the VFD from highvoltage transients. These transients can be caused by switching events or
other disturbances in the power system, and the surge suppressor helps to prevent damage to the
sensitive electronic components within the VFD.
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In a balanced three-phase system, the phase voltage is 277V and the total reactive power is 75 kVAR. If
the power factor is 0.8 lagging, what is the line current?

A.113A
B.154 A
C.204 A
D. 267 A

Answer: C

Explanation:

VL=3*VP=+3%277=480V

Power factor = 0.8, so ¢ = arccos(0.8) = 36.87°
S=Q/smnge=75000/sm(36.87°)=125 kVA
IL=S/(V3*VL)=125.000/ (3 * 480) =204 A

Which of the following is the most effective method to mitigate the impact of a standard 6-pulse VFD on
the life expectancy of the power factor correction capacitors in the facility?

A. Installing a line reactor

B. Upgrading to a 12-pulse VFD

C. Oversizing the capacitor bank

D. Implementing active harmonic filtering

Answer: B

Explanation:

Upgrading from a 6-pulse to a 12-pulse VFD is the most effective method to mitigate the impact of a
standard 6-pulse VFD on the life expectancy of the power factor correction capacitors in the facility. The
12-pulse configuration significantly reduces the harmonic content in the input current, which helps to
minimize the additional stress and heating on the capacitors.

A three-phase, 460V, 60 Hz, 10 hp induction motor has a full-load efficiency of 90% and a full-load
power factor of 0.85. The full-load phase current of the motor is approximately:

A.89A

B.10.5A
C.121A
D.13.7A
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Answer: B

Explanation:

To calculate the full-load phase current, we can use the formula:
Phase current (A) = (Full-load line current) / V3

Where:

Full-load line current = 15.5 A (from Question 15)

Plugging in the value, we get:

Phase current=15.5/v3 =10.5 A

A 3-phase, 480 V, 60 Hz, 100 HP induction motor has a full-load efficiency of 94% and a full-load power
factor of 0.90 lagging. What is the approximate full-load current of the motor?

A.120A
B.130A
C.140A
D.150A

Answer: B

Explanation:
To calculate the full-load current of the motor, we can use the formula:

I[=(HP = 746) / (N3 = V x Eff = PF)
Where:

HP = horsepower = 100 HP

V = line voltage =480 V

Eft = full-load efficiency = 0.94

PF = full-load power factor = 0.90 lagging

Plugging in the values:
I= (100 x 746) / (N3 * 480 » 0.94 < 0.90)
[=129.61 A

Rounding to the nearest 10 A. the answer 1s 130 A.

A 3-phase, 60 Hz, 480 V, 100 HP induction motor is operating at a power factor of 0.85 lagging and an
efficiency of 92%. What is the line current drawn by the motor?
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A.132A
B.138 A
C.144 A
D.150 A

Answer: B

Explanation:
To find the line current drawn by the induction motor, we can use the formula:

I=(P in/ (N3 = V * cos(8) = 1)) * 1000/ 746
Where:

I = Line current (in A)

P_1n = Input power (in kW)

V = Line voltage (480 V)

6 = Power factor angle (cos™-1(0.85) = 31.79°)
n = Efficiency (0.92)

The mnput power can be calculated from the mechanical power and the
efficiency:

P m =P mech/n

P in= (100 HP = 746 W/HP) / 0.92

P in=813kW

Substituting the values, we get:
I=(81.3 KW/ (V3 x 480V = 0.85 x 0.92)) x 1000 / 746
[=138 A

Therefore, the line current drawn by the motor is 138 A.
Question: 8

A 3-phase, 480V, 60 Hz, 4-pole induction motor has a full-load efficiency of 92% and a full-load power
factor of 0.85. What is the approximate efficiency of the motor at 75% of full load?

A.90%
B.91%
C.92%
D.93%
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Answer: B

Explanation:

The efficiency of an induction motor typically increases as the load increases, reaching a maximum
around the full-load point. For a motor with a full-load efficiency of 92%, the efficiency at 75% of full
load is typically around 91%.

Which of the following is not a characteristic of a half-wave rectifier?

A. The output waveform is pulsating and unidirectional.

B. The output voltage is always positive.

C. The average output voltage is equal to the peak value of the input voltage.
D. The output waveform contains a large amount of ripple.

Answer: C

Explanation:

In a half-wave rectifier, the average output voltage is not equal to the peak value of the input voltage.
The average output voltage of a half-wave rectifier is approximately 0.318 times the peak value of the
input voltage. This is due to the fact that the rectifier only allows one half-cycle of the input AC
waveform to pass through, resulting in a pulsating unidirectional output.

A three-phase, 480V, 60 Hz, 100 hp induction motor has the following parameters:
Stator resistance (Rs) = 0.2 Q/phase

Rotor resistance (Rr) = 0.15 Q/phase

Stator reactance (Xs) = 1.2 Q/phase

Rotor reactance (Xr) = 1.0 Q/phase

Magnetizing reactance (Xm) = 25 Q/phase

The motor is operating at 0.85 power factor, lagging. What is the motor's fullload current?

A.100 A
B.120A
C.140A
D. 160 A

Answer: B

Explanation:
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To calculate the motor's full-load current, we need to first determine the equivalent circuit parameters
and then use them to find the current.
The equivalent circuit parameters can be calculated as follows:

Equivalent resistance (R _ eq) =Rs +Rr=02Q+0.15Q=035Q
Equivalent reactance (X eq) =Xs +Xr=12Q+1.0Q=22Q

Equivalent impedance (Z _eq) = sqrt(R_eq"2 + X _eq"2) =sqrt(0.35°2 +2.2"2
=223Q

Power factor = cos(atan(X_eq/R_eq)) = cos(atan(2.2/0.35)) = 0.85 (lagging)
The full-load current can be calculated as:

Full-load current = (100 hp = 746 W/hp) / (¥3 = 480 V = 0.85) =120 A

Therefore, the motor's full-load current is 120 A.
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