
EEL4935/6936 – Power Plant Engineering

Homework #1: Introduction and Electrical Safety

Due: 01/26/09

#1. A combined cycle power plant utilizes two thermal cycles to drive the prime
mover(s). What are the names of the two thermal cycles that are referenced by
the term “combined cycle”

A. Rankine – Carnot
B. Rankine – Brayton
C. Carnot – Brayton

Answer: B

#2. Using the equation on page 1.14 of the text book (slide #5 of presentation 1),
if the ash content of a sample of coal is 4.2 percent on an as-determined basis
and the moisture M [ as determined (ad)] is 7.5 percent, what is the ash content
on a dry (d) basis?

A. 4.0 percent
B. 4.5 percent
C. 5.0 percent
D. 5.5 percent

Answer: B

#3. Name at least 5 energy resources that are used to generate electrical power;

A. _______________
B. _______________
C. _______________
D. _______________
E. _______________

Answer: (five of the following)

Coal
Oil
Natural Gas
Nuclear Fuel
Hydro
Tidal
Solar
Geogthermal



Wind
Biomass
Waste

#4. What are the 4 minimum steps to establish an electrically safe work
condition?

A. _________________________
B. _________________________
C. _________________________
D. _________________________

Answer:

Isolate all sources of electrical energy
Apply Lockout / Tagout device
Verify absence of voltage
Ground phase conductors where possibility of induced voltage exists

#5. What activities below constitute energized electrical work.

A. Taking voltage readings on panel that has just been isolated from the
source but not yet locked out

B. Closed door racking out circuit breaker from energized bus.
C. Removal of MCC bucket from energized bus.
D. All the above.

Answer D

#6. Given the following situation, determine the flash protection boundary in
feet;

The activity is racking out a 3 phase, 480V line to line, power circuit breaker with
doors closed from an energized switchgear bus. The bolted fault level calculated
on the switchgear bus is 50,000A and the clearing time of the next available
upstream breaker is 12 cycles ( 0.2 seconds). Use the following equation for
your calculation;



A. 3.5 feet
B. 4.7 feet
C. 18 feet
D. 22 feet

Answer: B. 4.7 feet

#7. Given the activity in problem #6 above, can you use the table 130.7(C)(9)(a)
(listed below)? Why or why not?



_________________________________________________________

Answer: No can not use. Reason is that bolted fault current level is 50KA and
note 5 limits max bolted fault current for use of table at 35KA

#8. Given the activity in problem #6 above, using table 130.2(C) (shown below),
what is the limited approach boundary, restricted approach boundary, and
prohibited approach boundary in feet & inches?

Limited Approach Boundary__________________________
Restricted Approach Boundary _______________________
Prohibited Approach Boundary _______________________



Answer:
Limited Approach Boundary = 3 Ft, 6 in.
Restricted Approach Boundary = 1 Ft, 0 in.
Prohibited Approach Boundary = 0 Ft, 1 in.

#9. If the situation identified in problem #6 is modified so that now the incident
energy level is 25KA, using table 130.7(C)(9)(a) (listed below problem 6), are
Voltage rated gloves and tools required to rack out the breaker?

Answer: Gloves and Tools do NOT need to be voltage rated with doors closed.

#10. An area where flammable gases or vapors can exist under normal
operating conditions is an example of;

A. Class I, Division 1 location
B. Class I, Division 2 location
C. Class II, Division 1 location
D. Class II, Division 2 location
E. Class III, Division 1 location
F. Class III, Division 2 location

ANSWER: A

#11. Using the table below, for a situation where there is a 480V MCC assembly
across from concrete wall on opposite side of switchgear, what is the minimum
working space required between assemblies?



A. 3 feet
B. 3 ½ feet
C. 4 feet

ANSWER: B

#12, An energized electrical work permit is required to perform energized work.
What are some of the items that should be listed in the energized electrical work
permit? (Name at least 5)

________________________________
________________________________
________________________________
________________________________
________________________________

Answer: at least 5 of below.

(1) A description of the circuit and equipment to be worked on and their location



(2) Justification for why the work must be performed in an energized condition
(130.1)
(3) A description of the safe work practices to be employed [110.8(B)]
(4) Results of the shock hazard analysis [110.8(B)(1)(a)]
(5) Determination of shock protection boundaries [130.2(B) and Table 130.2(C)]
(6) Results of the flash hazard analysis (130.3)
(7) The Flash Protection Boundary [130.3(A)]
(8) The necessary personal protective equipment to safely perform the assigned
task [130.3(B), 130.7(C)(9), and Table 130.7(C)(9)(a)]
(9) Means employed to restrict the access of unqualified persons from the work
area [110.8(A)(2)]
(10) Evidence of completion of a job briefing, including a discussion of any job-
specific hazards [110.7(G)]
(11) Energized work approval (authorizing or responsible management, safety
officer, or owner, etc.) signature(s)


